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With the industrial growth and urbanization in large cities of Pakistan, the smog has become a lurking adversary amidst the
haze impacting millions of people every winter season. Pakistan ranks at number 3 in the countries with poor air quality as of
2019, the main reason of which is the persistent smog. It is formed the presence of severe atmospheric pollutants
suspended inair which gives it ayellowish black dense appearance. These pollutants mainly originate from industries due to
the burning of fuelsinindustries, and from automobile exhausts due to the release of harmful gases such as ozone, nitrogen
oxides and sulfur oxide along with the particulate matter such as dust and volatile compounds in air. It not only reduces
visibility and obscures the skyline but is known to have serious implications for human health. Various studies associate
smogwiththerespiratoryand eye infections, allergies, and lungs cancer. The particulate matter presentinthe smogsuchas
PM10 reach the lower levels of the respiratory tract and is responsible for irritation and allergies. Moreover, they carry other
harmful materials, such hydrocarbons and poisonous gases with them as well that enter the blood stream via gaseous in
alveoli[1]. The constituentsin smoghave beenreported to elevate the risk of adenocarcinoma and squamous cell carcinoma
in lungs in the people with chronic respiratory conditions. People from all age groups are affected with the youngest and
immunocompromised individuals more susceptible to perilous effects of smog depending upon the time of exposure. Apart
from respiratory system, there are various reports which link smog with the cardiovascular system issues as well.
Researchersfromthe US Environmental Protection Agency(EPA)have proved the long-term exposure to PM2.5 canresultin
myocardial infarction and decreased life expectancy [2]. A number of multifaceted strategies are required to address this
health crisis. Regulatory policies forthe controlled emission of harmful matterin the air, and plans for the introducing cleaner
technologies may prove beneficial to mitigate thisrisk and improve the overall air quality. Public awareness is equally critical
toequipgeneralmasseswiththe knowledge about the adverse effects of smogand ways to prevent them. Smogisnot merely
an environmental concern, it's a public health emergency which demands urgent attention. It's a collected responsibility of
policy makersand communitiestorevitalize the urban environments steering towards healthier tomorrows.
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ARTICLE INFO ABSTRACT

Key Words: Our study aim was to enhance awareness about the management of COVID-19 infection. Human
COVID-19, Pandemic, NPIs health and way of life have been severely disrupted by corona virus disease-19 (COVID-19), a
How to Cite: severe global public health emergency. While vaccines and cures are still being developed, the

pandemic is still spreading. The main tools used to combat the COVID-18 infection are known as
non-pharmacological interventions (NPIs), which have an impact on almost every aspect of
social functioning. This review concentrated on identifying successful NPIs. Effective NPIs
include isolation and quarantine, physical separation, and good hand hygiene. They should also
be putinto practiceinlight of the socioeconomic and cultural makeup of the population. UV light
and public spraying of the outdoors are examples of ineffective NPIs. The optimum way to apply
these measures is to apply them simultaneously or in combination. According to the findings,
they have to be implemented early in the pandemic and for extended periods. The least amount
of morbidity and mortality was achieved when vaccination was paired with strict NPladherence.
It has also been noticed that closing schools only work to contain COVID-13 when it is combined
with thorough contact tracking. Determining how limiting NPIs will affect the number of cases
and the categorization of COVID-19-related deaths is difficult. The design of the evidence for
hygiene precautions like face masks is more solid and offers reliable information on COVID-19
infection prevention. These findings provide proof to support policy decisions about NPIs to
prevent the COVID-19 pandemic from spreading.

Saleem, A., Davis, M., Rafique, S., Meer, S., Qader, A.,
& Aslam, M. N. (2023). A Critical Glance to Non-
Pharmacological Management of Novel COVID-19
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INTRODUCTION

Nearly 250 million confirmed cases and 5 million deaths
associated with SARS-CoV-2 infection have been reported
globally as of November 2021 [1]. To stop the pandemic,
numerous non-pharmacological interventions (NPIs) were
used worldwide [1, 2]. NPIS was advised for usage in
influenza pandemics at any degree of severity by the World
Health Organization (WHO), which included hand washing,
face masks for symptomatic and asymptomatic people,
isolation of ill people, travel guidance, and surface or object
cleaning[2]. School closures and the public wearing face

masks are advised as additional measures when the
severity is high[3]. In the event of symptomatic individuals
isolating themselves, we predicted that these
interventions would have an impact on the frequency of
interpersonal interaction as well as the relative
infectiousness of those who are clinically ill (but not those
who are preclinically or sub clinically infected). Based on
survey information gathered in Great Britain in 2006,
distinct contact matrices were created for encounters
made at home, at work, at school, and in other situations

PJHS VOL. 4 Issue. 11 November 2023 m Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
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Non-Pharmacological Management of COVID-19 Infection

Saleem A et al.,

(suchasleisure, transportation, and other places)[4]. Even
if people do not exhibit any symptoms, practicing social
distancing in both indoor and outdoor settings is crucial to
prevent the spread of COVID-19. It is vital to note the
distinction between quarantine and isolation, even if the
public press frequently uses the terms interchangeably.
While isolation is appropriate for someone who has been
diagnosed with the virus, quarantine keeps someone who
may have been exposed to the virus away from other
people. Self-quarantine and self-isolation, as the terms are
used, can take place at the person's house [5]. The
participants who always wore masks, practiced social
distancing and used hand sanitizer or hand washing were
represented by 47.1%, 37.8%, and 68.8 %, respectively. Only
less than 10% of the population does not follow non-
pharmacological therapies[6]. These combined therapies
have been demonstrated to be beneficial and have an
enormous impact on reducing the transmission of the
disease, preventing the collapse of the healthcare system,
and preventingdeathasshowninfigure 1.

Figure 1: Elaborating the non-pharmacological management of
COVID-19infection

Restriction onschooland kindergartens

Both observational and modeling studies have
demonstrated that school closure can reduce the rate of
seasonal influenza transmission [7]. However, for COVID-
19, childrenand adults both have assault rates. Therefore, it
is unknown if closing schools would reduce the
transmission, given that most children with COVID-19
either experience moderate symptoms or show no
symptoms at all [8]. Contrarily, a study conducted in the
USA found that closure was linked to a considerable dropin
SARS-CoV-2 circulation and associated clinical issues[9].
The opening of schools for specific grade levels, staggered
timetables, an alternation between remote and on-site
teaching modes, limiting class sizes, improved hand
hygiene, wearing face masks, keeping distance from
people, ventilation of rooms, as well as respiratory
etiquette and policies for sick students and staff to stay at

DOI: https://doi.org/10.54393/pjhs.v4i11.821

home, were among the non-pharmaceutical interventions
and hygiene measures implemented after the reopening of
schools [10]. Students from low-income families
sometimeslackthe financial meansto purchase necessary
infection prevention and control (IPC) supplies like face
masks and hand sanitizers [11]. For instance, the
government of Uganda has promised to give all residents
older than six years old free masks [12]. The spread of
numerous infections in these facilities would be
significantly, positively, and over time reduced in all school
restrooms and hand washing locations with enough soap
dispensers and paper towels [13]. In Australia, testing of
contacts linked to 12 children and 15 adults in 15 schools
(students aged six and older) and ten kindergartens/
nurseries (students aged six weeks to 5 years) revealed an
attackrate of 0.3% between children, 1% between children
and adults, 1.5% between adults and children, and 4.4%
between adults and adults. Out of 35 contact cases, only
one suffered an epidemic, which resulted in six adults and
seven children getting sick [1]. Greater community
transmission, inadequate physical separation, poor
ventilation, and a lack of masking are all linked to larger
school epidemics. Schools that used transmission
mitigation strategies (even in European nations) do not
appear to have significantly increased the virus's ability to
spread within the surrounding area [14]. School closures
have major negative consequences, including harm to
children's learning and mental health, a heavy load on
parents, and decreased economic productivity, even
though they may help control the epidemic [15]. However,
many schools have continued to impose food prohibitions,
either voluntarily or due to accommodations made under
the federal disability statute, in response to requests from
parents of children with food allergies and to avoid
spreadinginfection[16].

Businessesrestrictions

Business closures result in job losses and economic
damage, which may therefore harm health. Almost all
states have restricted or shut down the functioning of
establishments like bars, restaurants, theatres, gyms, and
shopping centers [17]. From March 14 to August 8, 2020,
over 52 million Americans filed unemployment insurance
claims. As of August 22, 2020, more than 15 million
Americans filed for Pandemic Unemployment Assistance,
which is available to workersin the unorganized sector who
are self-employed, looking for part-time work, or otherwise
would not be eligible for regular unemployment
compensation [18]. Ontario initially generated a binary
variable to represent whether non-essential firms were
closed on each day of the timeline owing to limitations
before constructing the business closure variable[19]. Due
to the decline in demand, disruptions in the supply chain,
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and production slowdowns brought on by unsafe
workplaces, the COVID-19 pandemic has presented small
businesses and their owners with hitherto unheard-of
obstacles [20]. Small firms are the most vulnerable in
Russia, especially those in the service industry, where the
danger of "contact"infection is greatest[21]. The impact of
company closings on the COVID-19 fatalities in Italy. They
compile a sizable dataset from 222 local labor markets
across 4,000 Italian towns. The percentage of employees
who are not performing any critical tasks as a result of
COVID-19 is how they define a business shutdown.
Additional controls include factors like the percentage of
women of working age, the percentage of high school
graduates, and population density. According to their
research, business closure, particularly in the retail and
hotel industries, dramatically lowers the COVID-19 death
rate. The outcomes also show that implementing closure
limitations one week sooner could prevent 25% of the
fatalitiesin Italy[22]. The workers whose jobs could not be
performed remotely(e.qg., by working from home) may have
suffered disproportionate employment and health losses
as aresult of the COVID-19 epidemic. In non-remote jobs, it
is more difficult to avoid social contact [23]. According to
statistics, 75% of companies without a continuity strategy
failthreeyearsafteratragedyorcrisis[24].

Restriction on events and gatherings

The COVID-19 pandemic has had a significant effect on the
events sector [25]. Canceling public activities is the most
efficient sort of containment technique for reducing
COVID-19 infections and has the least negative effects on
the economy [26]. According to many super-spreading
occurrences, includingthe Austrian skiresort of Ischgl, the
number of confirmed cases soondoubled globally. Through
community transmission, the infectionrateincreased from
there, and by April 15, confirmed cases had surpassed 2
million (with over 125,000 deaths) in more than 200
countries [27]. The almost 10 million Muslims who
congregate in Makkah and Medina during the Umrah and
Hajj seasons are anticipated to have an impact on the
epidemiology of respiratory viruses in KSA [28]. In June
2020, Saudi Arabia declared that it would ban foreign
travelers for the 2020 Hajj pilgrimage to Mecca and the
domestic population with chronic ailments and those 65
years of age and older to contain the COVID-19 pandemic
and prevent super spreader events [29]. In general, many
factors, such as the type of event and anticipated size,
duration, and spatial distribution; expected origin and
recent travel patterns of participants; level of infectious
disease activity or pressure in the host country at the time
of the event; level of public attention; and event-related
activities during, before, and after the event, may have an
impact on the risk of disease spreading and outbreaks
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during an event [30]. The definition of MG events includes
public and private celebrations, religious meetings and
pilgrimages, sporting and tourism events, political events,
and festivals. Travel and movement patterns on a local,
national, or international scale linked to MGs may worsen
the spread of infectious diseases in a variety of geographic
situations[31]. The SriPetaling mass gathering, which took
place from February 27 to March 1, 2020, is directly
responsible for more than 35% of the COVID instances in
Malaysia. More than 19,000 individuals, including 1500
visitors from India, South Korea, Brunei, China, Japan, and
Thailand, are present at the Sri Petaling gathering, aMuslim
missionary activity [32]. A community in Barnstable
County, Massachusetts, hosted numerous summer
activities and sizable public gatherings from July 3-17,
2021, drawing thousands of visitors from all around the
country. On July 10, reports of a spike in COVID-19 cases
among residents of or recent visitors to Barnstable
County— including those who are fully immunized—were
sent to the Massachusetts Department of Public Health
(MA DPH). People with COVID-19 reported going to indoor
and outdoor events that were quite crowded in places like
pubs, restaurants, lodging facilities, and rentalhomes[33].
Scenarios aboard large cruise ships also fulfill the concept
of mass gatherings because there are more people there
than is typical in other settlements on land. With 2000 to
4000 passengers, large cruise ships like the Diamond
Princess, which was quarantined in Japan owing to the
COVID-19 epidemic, make it nearly impossible to maintain
social distancing [34]. Since the beginning of March 2020,
all significant sports leagues and competitions have been
postponed or canceled because of COVID-19 [35]. The
study on the Prevention of SARS-CoV-2 Transmission in a
large Indoor Gathering (SPRING) trial was designed to test
the hypothesis that a method that included medical mask
use, systematic antigen screening within three days of the
event, and optimized ventilation could stop SARS-CoV-2
from spreading during a sizable indoor gathering without
requiring physical separation[36].

Restriction on movement of people orlockdown
Lockdown measures have helped the pandemic and have
been successful in lowering the number of COVID-19 cases
in the nations where they have been used. Looking at the
European example in particular, its Effectiveness starts to
lower COVID-19 infections about three weeks after the
lockout and continues for another 20 days [37]. As a first
step in containing the spread of the disease, the Indian
government enforced the Janata Curfew for 24 hours. This
was followed by a lockdown under the Disaster
Management Act 2005 for 21 days beginning on March 24,
2020[38]. The United Nations Educational, Scientific, and
Cultural Organization (UNESCO) has calculated that 1.6
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billion (90.2%) students are currently not enrolled in
primary, secondary, or tertiary education (henceforth
schools) as a result of the global COVID-19 lockdown, with
nationwide school closures currently in effect in 191
countries [39]. The limitation of inter-individual physical
interaction is known as social lockdown. To avoid
interaction with (asymptomatic)infected individuals in the
outside world, it is advised not to leave the house [40]. The
onset of COVID-19 was estimated to occur on December 4.
Wuhan City and the major cities in Hubei, China, were put
under lockdown on the 23rd and 24th of January,
respectively [41]. On March 23, 2020, the province of Sindh
in Pakistan ordered alockdown, which was then followed by
the other provinces and towns in the nation.
Unquestionably, the pandemic-driven lockdown has
resulted in significant losses on a global scale in terms of
both money and lives, in addition to ongoing hardships and
a wide range of challenges [42]. On March 23, the South
African government ordered a rigorous lockdown that
would last for three weeks, beginning on March 26. At that
point, there were officially 554 positive cases but no
fatalities[43]. Greece was the nation thatimplemented the
COVID-19 lockdown at the earliest [44]. As aresult, Greece
had the third-lowest 30-day mortality rate per million
people, trailing only Norway and Finland, which had made
significant investments in the growth of their public health
systems [45]. Numerous service sectors were severely
impacted by the COVID-19 epidemic and the lockdown, with
healthcare services being one of them. Following the
lockdown, many locations closed their outpatient clinics,
and patients with COVID-19 infections could only access
emergency services or clinics designed explicitly for them
[44]. The people stayed at home, which has resulted in a
dramatic improvement in air quality over the past several
months, especially in hard-hit locations like Wuhan,
northern Italy, and many American metropolises [46]. A
more extended period of total lockdown has unknown
consequences for the number of people infected with
COVID-19 and the number of fatalities. Comparing
countries with different lockdown lengths, those with a
shorterlockdown period(about 15 days)are related to lower
average levels of confirmed cases per population (%) but
with a higher average variation of confirmed cases per
population(%)[47]. The issues relating to "long-covid" and
other non-mortality expenditures that lockdown can
minimize [48]. Global economic activity ceased as nations
went into lockdown. Due to the lockdown, among many
other industries, the transport industry has been hardest
hit. Due to travel restrictions or reluctance, air and ground
transit has ceased [49]. Since the lockdown that
completely shut down all activity in response to the COVID-
19 pandemic, anthropogenic air pollution has been seen to
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decrease.NO2 concentrationsin easternand central China
at the beginning of 2020 were 10-30% lower than those in
comparable periods in 2019, according to NASA Earth
Observatory satellite data [50]. Lockdown procedures
have caused extraordinarily pure air in urban areas in many
parts of the world, and news is rife with accounts of
exceptionally blue skies and excellent visibility [51]. The
primary sources of carbon emissions are the use of fossil
fuels by industry, thermal power plants, air travel, and
vehicle traffic. Since industrial sectors were closed during
the lockdown, the level of carbon concentration decreased
[52].

Restriction oninternational air traveling

The fast expansion of cases throughout the world, notably
in the United States, Europe, and Asian nations, was
expedited by domestic and international human migration
[63]. Affected the most by the advent of SARS-CoV-
2/COVID-19 is the travel industry. Millions of people
worldwide were impacted by the abrupt enactment of
domestic and international travel prohibitions. In addition
to travelers, airline firms also suffered a rapid decline in
revenue. Travelers are thought to have spread COVID-19
cases throughout the world, mostly via air travel [54]. The
results of Wuhan's travel ban and the international travel
restrictions enacted by many nations in early February
2020[55]. The United States government shut the border
with Canada on March 18 and banned inbound planes from
Europe (the Schengen Area) on March 14 [56]. Between
January and June 2020, COVID-19 importations into
Australia were reduced by 87.68% (83.39-91.35) as a result
of international travel restrictions [67]. When travel
restrictions were put in place for a group of 120 countries,
three out of every four of those nations had more than 50
confirmed cases [58]. As countries apply limitations on
international travel to stem the sudden spread of the novel
Coronavirus disease 2019 or COVID-19, cross-border
population mobility has largely ceased. More than 90% of
theworld's population, orover7.1billion people, will be living
in nations that impose entry restrictions on travelers who
are neither citizens nor residents as of March 31,2020[59].
The flight restrictions into and out of China have further
decreased the quantity of exported cases [60]. When
assuming no reduction in travel volumes (i.e., with 2019
travel volumes), imported cases are likely to have
contributed more than 10% of total incidence in 102 (95%
credibleinterval 63-129) of 136 countries in May 2020 and 74
countries (33-114) when assuming estimated 2020 travel
volumes. When assuming no decreases in travel numbers,
imported cases in September 2020 would have made up
little more than 10% of overall incidence in 106 (50-140) of
162 countries and less than 1% in 21 countries (4-71) [61].
According to a study that evaluated the impact of human
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mobility and control measures in China, travel limitations
are more helpful in the early stages of an outbreak before
the disease spreads widely[62]. Theimportation of COVID-
19 depends heavily on mass transportation (such as buses
andtrains). The frequency of buses, trains, and planes from
affected citiesis positively correlated with the importation
of cases [63]. All travel arrangements, including tourist
excursions departing from China(to other countries), were
canceled, and non-urgent corporate travel for both
inbound and outbound journeys was drastically limited
[64]. The Chinese government's COVID-19 travel restriction
rules, which included a complete ban on travel outside of
the province, restricted the movement of more than five
million people in Hubei Province, including during the 2020
Spring Festival [65]. Some nations have implemented
travel restrictions akin to a cordon sanitaire, either to stop
the spread of diseases from a primary disease epicenter
(like Wuhanin January 2020) or both[66]. The travelers are
required to abide by any safety precautions that are
deemed necessary by the country of origin, the country of
destination, and the transporter, particularly airlines.
Concerning the possibility of SARS-CoV-2 transmission,
there needs to be more clarity. Airlines take precautions
against the danger of infection during flights or at the
airport, including the use of filters, surveillance, and
passenger testing. Governments implement policies like
travel restrictions and quarantine to reduce the risk of
bringing infectious passengers into the country from
abroad or within[67]. Inthe 135 study nations or territories,
we calculated that as of May 31, 2020, there were 15 million
(IOR (11-20) million) COVID-19 cases undergoing travel and
physical distancing therapies. By June 30, 2020, we
predicted that 983 million (808-1169) infections would have
been avoided and only 20 million (15-27) cases may have
arisen if levels of travel and contact restrictions remained
constant[68].

Work fromhome

Decreasing infection rates while working from home is
immensely effective [69]. A home office is a very effective
tool for lowering infection rates: Regions with fewer
workers who can work from home due to the nature of their
occupation and industry composition have seen higher
COVID-19 infection rates and fatalities; the financial costs
of confinement are also significantly higher in regions
where a smaller percentage of jobs can be done ina home
office[70]. The widespread use of WFH practices is shown
in the US, where studies reveal that in May 2020, 35.2% of
the workforce did so, up from 8.2% in February.
Additionally, 71.7% of the workers whom WFH assessed
could perform their jobs well [71]. The ability to work from
home (WFH) has gained ample significance because it
allows workers to continue earning a living, employers to
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continue providing services and income, and overall
reduces the danger of virus spread and pandemic
recessive effects [72]. In COVID-19, schools switched to
online instruction. The change to online adoption of online
learning and teachers' level of comfort with working in a
virtual classroomare closelyrelated[73].

Quarantine and self-isolation or physical distancing:
Twenty-four hours following the commencement of
symptoms, self-isolation was put into place. Social
distancing techniques include wearing masks, maintaining
a safe distance from other people, and forbidding trips to
hospitals or other facilities [74]. The pandemic curve has
been flattened by governments all over the world issuing
rules and directives to establish physical distance [75].
Physical separation is a key component of control
strategies for COVID-19, although it is uncertain in which
situationsandforhow long physical separationand contact
are safe. Regulations that call for a fixed physical
separation of Tor 2 meters between people to minimize the
spread of the COVID-19-causing virus SARS-CoV-2 are
founded on an outmoded, binary understanding of
respiratory droplet size [76]. Physical separation
effectively halted the exponential spread of COVID-19 at its
inception, avoiding the oversaturation of healthcare
personnel and saving many lives, according to multiple
studies [77]. Although strictness in policy interventions
has gained widespread acceptance, there are differences
inhow governments respond to policies that call for phased
implementation and a reduction in physical distance.
Sweden moved quite slowly in its pursuit of voluntarily
separating its populations physically. However, stricter
guidelines for physical separation were implemented by
countries like Germany, South Korea, and Hong Kong,
amongothers[78]. Withjust over 6,000 confirmed cases as
of March 23, the UK Government enacted stringent physical
separation policies, ordering people to stay inside and
refrain from leaving the house aside from necessary tasks,
engage in one form of exercise each day, and purchase
necessities like food and medications. This came after the
previous week's cancellation of athletic events, schools,
restaurants, pubs, gyms, and other places of
entertainment or hospitality, as well as a rise in social
isolation among the populace that had been going on for a
few days before the announcement [79]. MMR vaccination
numbers were 19.8% lower (95% Cl: 20.7to 18.9) in the first
three weeks of physical separationin England compared to
the same time in 2019[80]. Physical distance can lower the
pandemic's death toll. However, it can also come at a high
cost to society, as evidenced by the US's sharp declines in
GDP and employmentin the months after physical distance
measures were implemented. This shows that adjusting
the degree and timing of physical distance constraints
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might result in significant benefits [81]. Even though
physical distancing has significantly disrupted society and
economies, it is essential to limit the resurgence in the
absence of a viable vaccine [82]. The breathing and
coughing simulations indicate a physical distance of 1-2 m
to be effective when thereisnowind. The physical distance
suggestion of 2 m was shown to be ineffective when
sneezingwas present; rather, adistance of 2.8 mand larger
was found to be more beneficial in lowering the exposure to
respiratory droplets. In each case, the assessment of the
ambient wind conditions called for a greater degree of
physical separation. The advice for physical separation was
changed from 2 meters to 4.5 meters or more in the
situation where respiration was recorded with a soft wind,
yielding a gap of 1.1 meters. It was thought to be unhealthy
to sneeze when there was a light breeze [83]. The term
"self-quarantine” refers to the prohibition on travel for
those who are deemed to have been exposed to a
contagious disease but are not ill, either because they did
not contract the illness or because it is still in the
incubation period, whichis generally 6.4 days but canrange
from 2.1to 11.1days [84]. A worsened COVID-19 prognosis
might result from weight gain via COVID-19 self-quarantine
[85]. Being in quarantine is frequently a miserable
experience since it can have negative impacts on one's
independence, health, and level of boredom. The potential
advantages of mandated mass quarantine must be
carefully evaluated against any potential long-term
detrimental consequences for the burden of
cardiovascular risk [86]. Additionally, it might be
unpleasant to hear or read about the epidemic nonstop
while under quarantine. Asaresult, stress causes people to
overeat, usually turning to sweet "comfort foods[87].

Use of face masks

Face masksare nowroutinely usedin Chinaand other Asian
nations, including South Korea and Japan, following the
emergence of the Coronavirus disease 2019 (COVID-19),
also known as the severe acute respiratory syndrome
Coronavirus 2 (SARS-CoV-2). In several Chinese provinces
and towns, wearing a face mask in public is required[88].
Many specialists cautioned against the general population
using facemasks at the start of the pandemic because they
believed that there would be hazards associated with doing
so, such as the possibility of self-contamination, that
outweighed any possible advantages and that widespread
usage would deplete the supply needed for healthcare
personnel. Then, experts changed their perspective on the
possible advantages of masks to include safequarding
people against SARS-CoV-2 infection (source control),
much like surgical masks safeguard patients in operating
rooms[89]. The use of masks toreduce the transmission of
illness has been the subject of several investigations by
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various academics, technicians, and scientists. The light-
scattering experiment is one such investigation that was
conducted by scientists from the National Institutes of
Health (NIH). In this experiment, researchers illuminated
the droplets using lasers and counted them. They also
counted the quantities of spit dropletsreleased into the air
by people wearing and not wearing face masks [30]. This
study shows how the virus spreads through droplets. The
fact that a piece of fabric is obstructing the drops is
obvious. About half of COVID-19 is spread by people who
have no symptoms and are unaware that they are ill.
According to this study, COVID-19 can be transmitted by
asymptomatic and pre-symptomatic people. These
studies highlight the fact that people can spread the virus
before they even feel unwell and that donning a mask in
public may prevent an infected person from dispersing
contagious droplets. The epidemic had an especially big
impact on face-to-face contact. Face masks were required
as a vital precaution to stop the virus's transmission, but
this had a significant negative impact on how people
interacted with one another. Facial expressions and
gestures greatly aid the conveyance of desired messages
and interpersonal communication. Face masks reduced
the effect of conveyed content because they made it
harder to observe and comprehend others' facial
expressions during interactions [91]. Under tidal breathing
and coughing situations, medical masks were potentially
very successful as both source control and primary
prevention in manikin experiments, with better grade
masks (such as an N95 respirator vs. a surgical mask)
providing more protection [92]. According to research,
masks serve two crucial purposes. First, they reduce the
amount of quick, turbulent aerosol jets that are directed at
people or the environment by preventing the creation of
gas clouds during coughing and sneezing. Second, the
aerosol is filtered by the layer in the mask, which keeps it
from reaching the nasopharynx [93]. When persons are
unable to maintain a distance of two meters between them
or when they are in an enclosed environment, the
Department of Health suggests the use of a cloth face
covering and releases patterns so that anyone may make
face masks at home and utilize them [94]. A surgical mask
is intended to be used just once. Consider the
circumstances of usage and integrity, and replace it as
soon as it gets wet and no later than every 4 hours at most.
The CE (Conformity Europe) certification is required for
surgical mask packaging [95]. Regardless of the COVID-19
epidemic, individuals in Japan have a cultural tradition of
using surgical masks. Every day, many individuals in Japan
use medical masks, especially when the flu is prevalent
[96].
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Personnel hygiene

Inamedical context, hand hygiene, which includes washing
hands with soap and water or using alcohol-based hand
sanitizers, is widely acknowledged as the cornerstone of
infection control [97]. It is crucial to practice good hand
hygiene, and one of the finest suggestions from the WHO is
too often wash and sanitize your hands with soap or >60%
alcoholic hand sanitizer, respectively. To sensitize hands
and lessen coronavirus dissemination and infectivity,
which recommended two alcohol-based formulations for
hand hygiene in healthcare [98]. When compared to
conventional soaps, the use of antibacterial hand soaps
results in a quicker decrease in the number of
microorganisms. Additionally, alcohol-based sanitizers
limit the spread of viruses by precipitating the coronavirus
surface proteins that break the chain of transmission. The
WHO also advises healthcare workers(HCWs)to use gloves
when providing direct patient care during the COVID-19
pandemic. Various polymers, such as latex, nitrile rubber,
polyvinyl chloride, polyurethane, and neoprene, are used to
make medical gloves [99]. Even in the absence of a
worldwide pandemic, the danger of contacting surfaces or
items that might recontaminate hands after hand rubbing
orwashingisoftendisregarded. Thisistrue whether gloves
are used or not. During this pandemic, infection control is
crucial, and preventing hand recontamination is crucial to
maintaining the safety of patients and HCWs at all times
[100].

CONCLUSIONS

In this review paper, we discovered that school closures
were the most successful NPIs for preventing the spread of
COVID-19, followed by workplace closures, company and
venue closures, and public event prohibitions. The number
of COVID-19 instances and fatalities can be decreased with
an immediate response and a combination of particular
social isolation techniques. At the individual level, hygiene
precautions like wearing a face mask seem more
successful at preventing infection spread. Mass
vaccination to achieve herd immunity represents the only
long-term intervention to keep illness and mortality rates
low because the adverse socioeconomic effects of limiting
NPIs at the community level are ultimately unsustainable.
Even after receiving the immunization, wearing a face
mask is still recommended for personal protection against
COVID-19. To adjust decision-making, NPI effectiveness
must be continuously monitored.
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Abluish coloring of the skin ormucous membrane that is characteristic of the medical condition
cyanosis can be visible around the lips, fingers, and toes. It is one of the indications of
respiratory distressininfants that can be brought on by inadequate circulation and low levels of
oxygenated blood. There are two basic causes of cyanosis, cardiac and pulmonary. Medical
professionals are constantly very concerned about accurately diagnosing and treating
newborns with congenital heart disease (CHD), despite the fact that prenatal diagnostic
methods have significantly improved. Although they are physiologically entirely different from
oneanother, ductus dependent congenital cardiac abnormalities can be divided into the ductus
dependent systemic or pulmonary sickness. When developing the treatment plan, the clinical
state and cardiac abnormalities must be taken into consideration. Many life-threatening
conditions may not show signs right away after delivery, and the majority of clinical and physical
symptoms are ambiguous, which makes a diagnosis difficult. Careful evaluationisrequired, and
when clinical data, electrocardiograms, and chest X-rays are used. The newborn must be
identified as being at such high risk right once, and prompt medical attention is essential to
reducing mortality and morbidity.
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INTRODUCTION

Cyanosis is a bluish-purple blotch confined to the skin, for
instance the area around the lips fingers and toes. When
the actualamount of reduced hemoglobin in the capillaries
exceed 3g/dl cyanosis develops [1]. Cyanosis is one of the
most prominent indicators of newborn respiratory
distress. Most of the research point out that if a baby's skin
or lips becomes blue, it is most often related with lack of
deoxygenation of blood that leading to hypoxia. In this
condition, the apparent color of the blood goes from a
brilliant red to a darker blue [2]. The main oxygen
messenger in the blood is hemoglobin, which consist of
four smaller components two alpha and beta polypeptide
chain. Iron containing heme group is situated in the center.
The potential of the blood to deliver oxygen is seriously
hampered by presence of aberrant hemoglobin. This may

develop tissue hypoxia, which may be clinically observed as
cyanosis[3]. Although the oxygen level improved about 85-
95% within 10 minutes of delivery, newborns generally
experience central cyanosis after childbirth. So this should
be treated and assessed as early as possible. This can be
associated with potentially fatal illness due to cardiac,
infectious, metabolic, parenchymal and non-parenchymal
disease [4]. Central, peripheral, differential and
acrocyanosis are four basic types of cyanosis. Central
cyanosis causes mucosal layers to prominently turn blue-
purple as a result of low level of oxygen in the blood, as a
consequence of circumstances that increase the amount
of deoxygenated Hb or divergent Hb. Peripheral cyanosis is
a condition in which extremities develop a distinctive
bluish contusion onthe distal extremities because theyare
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not receiving enough oxygenated blood. Peripheral
cyanosis is rarely serious medical condition. Differential
cyanosis causesthe handsand feettoturnblueincolorthat
is unsymmetrical. It usually means that there are
substantial underlying cardiopulmonary diseases [5].
Acrocyanosis often seen surrounding the lips or upper and
lower limbs, commonly occurringinhealthy neonates. Itisa
gentle disorder produced by vasomotor alterations that
can cause vasoconstriction and enriched tissue oxygen
extraction [6]. Cyanosis typically happens when Hb has
very minimal amount of oxygen. There are two physical
conditionsin which oxygenistransportedinthe blood. Only
2% of the total oxygen carried in the blood is dissolved
directly inthe plasma; the majority, around 98%, islinked to
hemoglobin[7]. Absence of adequate oxygen supply to the
peripheral tissues might be identified by the appearance of
cyanosis. The higher oxygen intake by peripheral tissues
possibly a contributing factor. Several factors are crucial
for the transportation of oxygen to the internal organs. The
amount of the oxygen delivered depends on heart rate and
arterial oxygen level. The preload, after-load and
contractility are factors that affects heart rate. High level
of deoxygenated Hb probably makes cyanosis highly
visible. Jaundice, skin tone, the environment, or lighting
may influence the detection of cyanosis. Anemia or
polycythemia can have a significant impact on cyanosis.
When Hb concentration is insufficient, it is more
complicated to detect cyanosis. In other word, in a patient
with severe anemia, cyanosis cannot be made clinically
visible [8]. A comprehensive clinical assessment and
detailed history help the doctor to diagnose the cause of
the cyanosis. The clinical indications are verified by
laboratory test reports such as CBC, pulse oximetry, chest
radiography, arterial blood gas and echo-cardiographs[9].
Etiology

Heart failure, genetically inherited heart disease (right-to-
left shunting), and valvular heart disorder, for example,
complete transposition of the great arteries (TGA),
coarctation of the aorta (CoA), critical pulmonary and
aortic valvular stenosis/atresia, tricuspid atresia (TA),
hypoplastic left heart syndrome (HLHS), arterial septal
defect (ASD), patent ductus arteriosus (PDA) might be
unnoticed for a long time before manifesting as severe
acidosis, cyanosis, shock, or death. Chronic heart diseases
are categorized into two types: ductus dependent cardiac
lesions and non-ductus dependent cardiac lesions [10].
The predominance of congenital cardiac abnormalities are
involved in 10% of all occurrences of cyanosis in children
over the age of one year. Fallot syndrome is characterized
by four defects: right ventricular hypertrophy, ventricular
septal defect, pulmonary stenosis, and aortic
dextroposition [11]. Respiratory depression can arise as a
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result of a central nervous system iliness. There is acute
alveolar hypoventilation when central nervous system
illness manifests as cyanosis[12]. A temperature less than
36.5C is normally referred as neonatal hypothermia, it is
correlated with neonatal mortality and morbidity especially
in premature and low birth weight babies. Hypothermia is
infrequently a direct cause of death. It also does play a
significant role in mortality due to asphyxia, prematurity,
infection as well as intraventricular hemorrhage [13]. In
polycythemia and hyper viscosity blood flow reduced in
brain, lungs, heart and intestine. Although renal plasma is
impacted, there is no reduction in renal blood flow, which
lowers glomerular filtration rate. A higher arterial oxygen
contentisassociated with higher Hb and hematocritlevels.
The higher arterial oxygen content, not hyper viscosity, is
fully responsible for the diminished blood flow to the brain
and heart[14]. Hyperventilation, COPD(chronic obstructed
pulmonary disease), bronchiolitis, bronchospasm, and
pulmonary hypertension are a few examples of pulmonary
illnesses that are indicated by poor alveolar-arterial
diffusion and ventilation perfusion mismatches[15]. When
pulmonary vascular resistances (PVR) leftover excessively
high after birth, blood shunts right to left across fetal
circulatory pathway that provoke persistent pulmonary
hypertension in a newborn (PPHN). As a consequence,
severe hypoxia develops that may or may not response to
conventional respiratory support in a newborn. PPHN is
expected toimpact 1.9 per 1000 live births[16]. Three main
categories can be used to classify the reason of persistent
pulmonary hypertension in newborn PPHN. The most
common form of PPHN is driven by parenchymal disorders
such as pneumonia, severe respiratory distress syndrome,
and meconium aspiration syndrome (MAS). This is mostly
caused by inadequate entry into the alveolar space,
especially in cases of MAS with airway obstruction. PPHN
patients with congenital hernia have decrease blood vessel
thickness, a smaller cross- section of the pulmonary
vasculature and higher pulmonary vascular resistance[17].
When the iron in hemoglobin transforms from Fe” to Fe™
state, it results in methemoglobinemia, a disorder that
leadsto congenitalacquired cyanosis. Inthis condition only
2 percent hemoglobin is present. The skin tone might be
taken on a bluish tinge when methemoglobin is present.
This disorder can brought on by contact with the topical
anesthetic such as dapsone, nitroglycerine or other strong
oxidizing substances. Genetically inherited methemo-
globinemia type | or Il is caused by a mutagenicity in the
gene encoding the cytochrome b5 reductase enzyme. This
ailment does not occur frequently. When cytochrome b5
reductase is not enzymatically active, methemoglobin
reduction is restricted [18]. Peripheral cyanosis can be
caused by a variety of factors, including heart failure and
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shock, benign vasoconstriction caused on by cold
exposure, and regional ischemia from arterial blockage
brought on by peripheral vascular disease [19]. Peripheral
cyanosis occurs when the body continues to fail providing
oxygen-rich blood to the peripheral tissues.
Vasoconstriction induces ischemic peripheral cyanosis by
reducing blood flow to the extremities. During peripheral
cyanosis, arterial saturationis completely natural; but, due
to vascular constriction and decreased blood flow, the
peripheral tissues in the capillary receive more oxygen.
Since there is more de-oxygenated blood on the venous
side of the capillary bed, there seems to be a significant
difference in saturation between venous and arterial blood
[20].

Evaluation

The evaluation should be carefully done by examining the
infant's airways, lungs and heart. Risk factors for
pregnancy, labor pains and the birth of the baby should be
assessed as the part of history. Maternal diabetes
increases the chance of polycythemia, which can cause
respiratory distress as well as congenital heart problems.
Polyhydramnios may signify bronchial, esophageal or
neurological disorders and the occurrence of
oligohydramnios may reveal renal issues linked to
hypoplastic lungs. It is essential to keep in consideration
thatinfectionis still possible evenif the prenatal culture for
group B streptococcus was negative when examining for
reports findings for cervical infection. A history of
complicated birth may produce cerebral bleeding or
phrenic nerve paralysis [21]. Clinical diagnosis should be
done once the infant has prepped. It is important to
monitor the growth parameters of the infant because
babies who are large or little according to the weeks of
pregnancy are at a higher risk of developing polycythemia.
Common indications of respiratory insufficiency are
pulmonary disease including meconium aspiration,
persistent pulmonary hypertension, fast breathing,
retractions and nasal flaring [22]. Because of
hypoventilation, neurologic disorders are possible
potential reason of cyanosis and may be associated with
lethargicorirregularbreathingrate. Additionallyitis crucial
to assess the infant's activity, tone and irreqgular
respiration. An Erb's palsy or harsh cry are instance of birth
trauma signs that may be identified during assessment
[23]. The newborn's oxygenation and pulse rate must be
closely monitored during the cardiac assessment. The S2
heart sound, which will be continuous and narrow split in
pulmonary hypertension, transposition, and pulmonary
atresia, should be the major focus of heart auscultation
[24]. Blood oxygenation refers to the amount of
hemoglobin that has been chemically bonded with oxygen,
or the fraction of blood containing oxygen. An ideal non-
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surgical and persistent method of measuring oxygen
saturation is pulse oximetry. The first finger of the right
hand should be used for pulse oximetry. In many micro
sample blood gasanalyzers, the examination of lactate now
gives additional, crucial data on global perfusion and
oxygenation [25]. A chest X-ray is a crucial aspect of
assessment of the baby with cyanotic CHD. In order to find
out situs inversus and dextrocardia, the placements of the
stomach, liver, and heart should be recognized. While
investigating the lungs, one might identify parenchymal
lungs illness or abnormalities including cystic
adenomatous malformation. Any hemi-diaphragm that is
inflated more than two intercostal spaces may be an
indication of phrenic nerve damage related to
diaphragmatic paralysis. Frequently, lobar emphysema
appear with hyper inflated lungs field. Reduced pulmonary
vascular markings are a sign of pulmonary stenosis or
pulmonary atresia with inappropriate ductal shunting in
infants with idiopathic severe pulmonary hypertension.
Certain medical signals can be provided by the size and
form of the heart, such as the TOF (boot shape) heart, the
impression of transposition(like aneggonastring), and the
recognizable massive cardiomegaly of Ebstein's anomaly
(Figure 1) [26]. Evaluation of newborns with significant
conditions like transposition usually benefits from an ECG.
A notable example is a newborn with left axis deviation
induced by left ventricular hypertrophy[27]. When medical
findings is combined with ECG and chest X-ray (CXR)
readings, it is typically easy to distinguish between a
cardiac and respiratory cause of cyanosis. Unfortunately,
some problems remain tough, and in these cases, a
hyperoxia test may be useful. Instead of a pulse oximeter,
ABG (arterial blood gas)testing should be employed for this
test. At room temperature, ABGs are commonly done
through the right radial artery. After 10 minutes of 100%
oxygen levels, the ABG is performed. Partial pressure of
oxygen should raise greatly in the absence of aleft-to-right
shunt[28].

Figure 1: Chest X-ray in numerous cases of cyanotic CHD, A:

PJHS VOL. 4 Issue. 11 November 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
By This work is licensed under a Creative Commons Attribution 4.0 International License. 16




Management of Cyanosis in Neonates

Fayyaz M and Shahbaz S

Occluded TAPVC showing no cardiomegaly and extreme
pulmonary veins high blood pressure, B: Harmonic progression of
Great Arteries- cardiac hypertrophy, narrow pedicle with
pulmonary plethora, e.g., egg on side elegance, C: Supra cardiac
TAPVC characteristic snowman look, and D: Tetralogy of Fallot, no
cardiomegaly, oligemic[26].

Management

Complete transposition of the great arteries(TGA)

The procedure often used for cure of TGA is termed as
balloon arterial septostomy. In this procedure, medical
specialistinserts adevice with aballoon tip into left atrium
through the oval fossa. To rupture the fragile atrial septum,
the balloon is inflated and dragged back into the right
atrium. For this treatment to be effective, the final ASD
(atrial septal defect) width must exceed than 5 mm, along
with an improvement in O, concentration. This method is
efficient for developing reliable inter-atrial connectivity.
High oxygen rates should be resisted because they can
induce ductal closer, have a negative effect on inter-
circulatory mixing, and also cause intense alveolarinflation
when used with an extremely high ventilator mode like,
positive inspiratory pressure (PIP) and positive end
expiratory pressure (PEEP) [29]. Reconstructive surgery
with an arterial switch is the suggested treatment to
achieve totalanatomicaland physiological repair[30].
Tetralogy of Fallot

The entire surgical treatment of the disease with the
lowest possible rate of death and morbidity is the aim of
care for patients with TOF. It seeks to treat any side effects
that TOF and other cyanotic cardiac problems may cause.
Hyper-cyanotic episodes are a disorder that affects
children with TOF and causes them to weep uncontrollably,
breathe deeply quickly, and become blue and pale. The
following is a detailed explanation of how to handle hyper
cyanotic episodes. To increase systemic arterial
resistance, which encourages pulmonary flow, the infant
should be positioned withthe kneesto the chest.Inorderto
breathe humid oxygen, put on a face mask. To end the
trance, subcutaneous morphine sulphate 0.1 mg/kg is
needed. At this stage, it is necessary to address metabolic
acidosis, fluid transfusion-induced anemia, and sodium
bicarbonate-induced dehydration. Propranolol can also be
gentlyadministeredintravenouslyinasolution of 0.1mg/kg
combined with 50 ml of water and 5% dextrose. Surgery
should be done if none of the aforementioned therapies
improve the infant's condition. Many physicians conducted
balloon pulmonary valvuloplasty in TOF patients to
increase respiratory blood flow as well as allow for the
establishment of the left ventricle and pulmonary artery
system[31].

Pulmonary circulatorylesions that depend on the ductus
Atypical characteristic of right-sided lesions such TOF and
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its variants is central cyanosis. The stability of the ductus
would determine the extent of cyanosis. It is
straightforward to differentiate between cardiac and
respiratory origin utilizingan arterial blood gases hyperoxia
test [32]. As ductal tissues tighten, cyanosis could
exacerbate. These newborns must start receiving PGE1
injections immediately. Keeping the ductus arteriosus
completely open, up to the Blalock taussing shunt surgery,
which aids in improving respiratory flow for pulmonary
atresia. PGE1 infusions are essential for stabilizing the
airways because they reduce pulmonary vascular
resistance, enhance left to right shunting, and ultimately
increase respiratory blood flow. PGE1 s first administered
at 0.05 g/kg/min. Increase the dosage by 0.1g/kg/min once
the infant's condition has stabilized and there hasn't been
any improvement. The dosage should then be adjusted to
0.025 g/kg/min. maintaining the patient's airway is
essential for determining whether or not they have septic
shock because of its complicated side symptoms, which
would include apnea, bradycardia, hypotension, fluid
electrolyte imbalance, and pyrexia. PGE1is not harmful for
CHD, but it can lead to limited atrial septal rupture,
transposition of the great arteries, and complete atypical
pulmonaryvascularreturn(TAPVR)[33].

Ductus dependent systemic circulatory lesions

Therapy for this patient should concentrate on improving
metabolic acidosis, which could be harmful to the patient's
operative status, and increasing systemic oxygenation.
The way in which these people are treated is based on two
key concepts. Initially, keep the ductus open. For survival,
PGE1 must be supplied. The flow balance between the
systemic and pulmonary circulation should be considered
when ductal patency has been achieved. When pulmonary
blood flow rises, systemic and coronary blood flow are
reduced. Oliguria, metabolic acidosis, and cardiovascular
failure are signs of inadequate perfusion. To reduce
pulmonary over circulation, ventilation techniques are
employed to improve pulmonary vascular resistance. The
systemic and myocardium systems can both get
appropriate perfusion when two competing circulations
are kept equal. By carefully adjusting the PEEP (4-6 cm
H,0), requlating the inspiratory rate, pressure, and peak
flow to sustainan arterial CO, pressure of 5-6 kpa, minimize
unnecessary 02 delivery, retaining the systemic arterial
concentration at around 80%, and preventing respiratory
alkalosis. Low or high partial pressures of CO, have the
potential to overload the pulmonary circulation with
volume and cause heart failure by reducing the pulmonary
vascular resistance to blood flow [34]. Neonatal who
develop tachypnea from shock require morphine sedation;
in this situation, a muscle relaxant should be taken into
consideration. Utilizing vasodilators will provide the
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greatest possible systemic perfusion. If poor cardiac
output persists despite all of these attempts, the
availability of PGET infusions, intravascular volume, and
anemia should be reevaluated. If the blood pressure is
manageable, metabolic acidosis can be treated with a
modest dose of nitroprusside infusion[35].

CONCLUSIONS

When an infant with cyanosis shows up at the emergency
room, prompt evaluation, diagnosis, and treatment is
necessary. Technology, resources, alack of time, and alack
of competence are all factors that prevent a baby with
suspected cyanosis from receiving a prompt postnatal
diagnosis. When diagnosing newborn cyanosis, a
methodical and logical approach is crucial. The emergency
department practitioner will be able to determine whether
the underlying cause is related to airway obstruction,
parenchymal disease, hypoventilation due to CNS disease
or apnea, or due to cardiac disease by having a thorough
understanding of the normal transitional physiology and
how diseases of the airway, lung, and circulatory system
may disrupt these processes. The clinical diagnosis,
careful consideration of hemodynamic stability, prudent
oxygen supply, and referral to the most suitable inpatient
hospital setting form the basis of management. Although
the prognosis varies depending on the diagnosis, it is
typically favorable with early detectionand treatment.
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Metabolic syndrome (MetS) represents a constellation of interlinked metabolic abnormalities,
encompassing hypertension (HTN), insulin resistance diabetes, obesity, and atherogenic
dyslipidemia. It is observed that people suffering from these symptoms of metabolic syndrome
are twice as likely to develop cardiovascular diseases (CVDS) and five times more likely to
develop Type 2 Diabetes Mellitus (T2DM) during their lifetime. The alarming increase in the
incidence of MetS, in population worldwide, has made it an epidemic. In today's world people are
more susceptible to MetS due to their sedentary lifestyle, bad eating habits, and various forms of
stress. Knowing the socioeconomic burden of disease of MetS on global health throughout the
years has brought attention towards its management and therapeutic approach and rightly so,
this has also created the need for new, innovative, and non-traditional methods of managing
MetS, as the current available treatments of MetS have limited efficacy. In this review, we
highlight the prevalence, definition and also summarize the latest non-traditional therapies of
MetSworldwide.

INTRODUCTION

Metabolic syndrome, also known as syndrome X or Reaven's
syndrome, is a cluster of diseases encompassing
cardiovascular diseases (CVDs), Type 2 Diabetes Mellitus
(T2DM), and stroke [1, 2]. The risk factors of MetS include
abdominal obesity, atherogenic dyslipidemia,
hypertension, and insulin resistance [2]. If more than 3
criteria are present then it is called metabolic syndrome
[3]. Typical traits of MetS are hyperglycemia, atherogenic
dyslipidemia, and hypertension and people with these

traits are twice at the risk of developing CVDs and b times
morefor T2DM[ 4].

Obesityandinsulinresistance are believedtobe atthe core
of most cases of metabolic syndrome [4]. The standard of
care for managing MetS continues to be pharmaceutical
intervention along with dietary and exercise modifications
topromote weightloss[5].

Prevalence

In the past, MetS was a disease in Western countries,
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recent research has shown that over the past decade
prevalence of MetS has increased exponentially in urban
populations of developing countries [6] and future
prediction indicates that it will continue to grow in rural
populations too. It is estimated that the global prevalence
of MetS is over a billion people (12.5% to 31.4%) with a
prevalence of 2.8 % in children and 4.8% in adolescence. It
is interestingly, closely associated with the number of
incidences of T2DM, obesity,and CVDs[7].
Pathophysiology

Itis widely known that in the 1980s, Reaven put forward the
idea of MetS, under the term Syndrome X, where he put
insulin resistance at the core of the problem leading to
CVDs and T2DM [8]. Ever since then, there has been
significant research done to understand the mechanism of
MetS and the pathophysiology behind it, yet there are still
many different points of contention regarding its
pathophysiology and definition. Numerous intricate
mechanisms make up the pathophysiology of the MetS,
many of which are still not fully understood [9]. The
question of whether the various MetS components
constitute separate pathologies on their own or are part of
a single, more general pathogenic process is still up for
debate. Some lifestyle and environmental factors,
includingovereatingand lack of physical activity, have been
recognized as key contributorsto the development of MetS
in addition to genetic and epigenetic factors [10]. Since
visceral adiposity has been found to be a significant trigger
that activates most of the MetS pathways [11], high caloric
intake can be attributed to a causal role [6]. Among the
suggested pathways, neurohormonal activation, chronic
inflammation, and insulin resistance appear to be key
players in the development of MetS and associated
symptoms[6].

Criteria

Moreover, there are also no set criteria for accessing MetS
universally. There are three widely known definitions given
by the World Health Organization (WHQ), National
Cholesterol Education Program Adult Treatment Panel ll|
(NCEPATP III) AND International Diabetes Federation (IDF)
asshowninthe Table1Aand 1B below.

Table 1A: Dissimilarities in the definition of Metabolic Syndrome
asdefined by WHO, NCEPATP llland IDF

World Health

Organization
(WHO)

Waist Circumference
greater than 94cm.
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National Cholesterol
Education Program
Adult Treatment Panel
1L (NCEPATP Ill)

Waist circumference greater
than 102 cm for men and 88
cm for women.

International Diabetes
Federation (IDF)

Waist circumference >90

cm for South & East Asian

men &>80 cm for South &
East Asian women

Triglycerides levels
greater than 140/90
mmHg or HDL
cholesterol less than
40 mg/dl.

Fasting Triglyceride levels
greater than 150 mg/dl.

Triglycerides>150 mg/dl
reduced HDL cholesterol
less than 40 mg/dl in men

& 50 mg/dlin women.

Blood pressure
greater than 140/90
mmHg

Blood pressure greater
than 130/85 mmHg.

Blood pressure greater
than 130/85 mmHg.

Fasting glucose
more than 110 mg/dl.

Fasting glucose more
than 100 mg/dl.

Fasting glucose more than
100 mg/dl or previously
diagnosed with Type Il

Diabetes Mellitus.

Table 1B: Similarities between definition of metabolic syndrome
asdefined by WHO, NCEPATP Il and IDF

Organizations

Similarities in Definition

World Health Organization | Common Risk Factors: . o
(WHO) WHO, NCEPATP Il and IDF consider the following risk

factors to be the main cause of Metabolic Syndrome
National Cholesterol which include:
Education Program Adult | 1. Elevated blood pressure and
Treatment Panel IlI 2. Fasting blood glucose levels,
(NCEPATP II1) 3. Abdominal obesity
4. Abnormal lipid profiles.
Cardiovascular Risks:
All three of these organizations highlight the
necessity of identifying individuals at risk for
Metabolic Syndrome as a group of risk factors for

International Diabetes
Federation (IDF)

World Health
Organization
(WHO0)

METS patients will
have at least two of
the following findings:
Central obesity, or
dyslipidemia, or raised
Blood pressure or
taking meds for
previously diagnosed
hypertension as well
as hyperinsulinemia,
or hyperglycemia.

National Cholesterol
Education Program

Adult Treatment Panel
11 (NCEPATP Ill)

METS patients will have three
or more of the following five
conditions:High waist
circumference, high Blood
pressure, Increased
cholesterol, low HDL levels
High fasting Blood sugar
levels.

International Diabetes
Federation (IDF)

People with central
obesity & any 2 of the
following factors
constitute METS:Raised
triglycerides, reduced HDL
cholesterol, Elevated
Blood pressure and
Elevated fasting plasma
glucose or previously
diagnosed T2DM.
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cardiovascular diseases.

Interestingly, Eva and colleagues wrote that because of no
universally accepted criteria for MetS, there has been a
significant focus on finding the right diagnosis rather than
assessing existing risk factors of MetS in individuals [12].
Unfortunately, this also takes away from creating criteria
and setting a gold standard treatment plan for better
management of MetS. However, Saklayen notes in his
article that the region-wise differences in definition and
criteria of MetS are minor and can be overlooked due to the
more grave issue of socioeconomic disease burden that is
causing the entire world population and healthcare system
to succumb under[13]. It is safe to say that the overall cost
of theillness, including medical expensesandlost potential
economic output, is in the trillions of dollars. The current
trend cannot continue until a miraculous treatment is
discovered, or unless significant efforts are made on a
global, governmental, and cultural level to alter the way of
lifethatisencouragingit[13].

Management of Metabolic Syndrome according to Types
of Diet

Following are different management strategies of
Metabolic Syndromeaccordingtodiet.
MediterraneanDiet

Over the years, there has been a new approach in
preventing MetS and thatiswith the ancient Mediterranean
diet. The Mediterranean diet consists of vegetables,
legumes, fruits, nuts, cereals, fish and seafood,
monounsaturated fatty acids, dairy products, and
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moderate alcohol consumption. People consuming this
diet do not require salt intake as they supplement it with
herbs and spices which not only help in decreasing blood
pressure after consumption but also add flavor to the food.
The main source of fat in this diet is extra virgin olive oil
(EV0OQ) which has proven to be beneficial in preventing
T2DM [14]. In a recent study, 80 patients with new onset
diabetes when treated with MedDiet and EVOO showed
improved glucose metabolism and a decrease in body
weight [15, 16]. The main component of this diet usually
consists of polyphenols present in olive oils, red wine, and
citrus fruits[17]. This chemical caninhibit the ACE pathway
and therefore requlate blood pressure[18]. However, there
are a few limitations with the Mediterranean diet, firstly
there is a chance of weight gain from eating more than the
recommended amount of fat, secondly, there could be
chances of anemia due to not consuming an adequate
amount of meat, and calcium deficiency due to
consumption of fewer dairy products. Also, the
Mediterranean diet is overall costly for low socioeconomic
populations. Alcohol consumption is restricted in some
cultures around the world, this causes a discrepancy in the
data provided as different religions prohibit alcohol
consumption.

The VeganDiet

The vegan diet is plant-based specifically excluding all
animal-origin foods, unlike vegetarian diets where dairy
products, eggs, and honey can be consumed. The vegan
diet consists of cereals, vegetables, legumes, seeds, nuts,
and vegetable oils. This diet is generally high in alpha-
linoleic acid. Alpha-linoleic acid helps in lowering blood
pressure, and cholesterol levels and reverses
atherosclerosis. Acollection of scientific datashows thata
vegan diet can promote or restore good health[19]. People
adopt this diet due to ethical, health, and environmental
reasons, however, in the current trends, the vegan lifestyle
should be recommended by healthcare providers due to its
positive effects on T2DM, CVDs, and MetS [20]. However,
thisdiethasafew limitations. Ifitisnot consumedinawell-
balanced portion, it can cause serious deficiencies in
proteins, omega 3 fatty acids, iron, vitamin D, calcium, zinc,
and vitamin B12 due to which people are easily susceptible
to megaloblastic anemia, kwashiorkor, and marasmus[21].
There is clear evidence that such diets may cause lower
bone mineral density and therefore increase the risk of
multi-site fractures in consumers[22]. Although research
is needed on physiological factors, it is also believed that
endocrine profile, BMI, and microbiome may also play a
certain role in causing these fractures. Therefore, the use
of oral food supplementation along with a vegan diet is
required to overcome the above-mentioned nutritional
deficiencies [23]. Additionally, athletes following vegan
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diets may have trouble achieving protein needs for muscle
retention, recovery, and increased appetite needs as
compared to non-athletic people[24]. Therefore, athletes
taking vegan diets once again require additional oral food
supplementation. Lastly, another drawback of following a
vegan lifestyleisthe high cost of sourcing plant basedfood,
in areas where plant-based diets are not commonly found
orgrown.

Intermittent fasting vs. Calorie restrictiondiet
Intermittent fasting(IF) also known as alternate-day
fasting, other full-day fasting patterns, and time-restricted
eating[25] can be defined as consuming 500-700 kcal for
2-4 days/week [26] whereas calorie restriction diet (CR)
follows restriction of total calorie intake in a day. Recent
studies show that the risk of developing age-related
diseases can be decreased by intermittent fasting due to
its effect on lowering blood sugar, insulin, fat, and
circulating glucose levels[27]. In patients with obesity and
type 2 diabetes, clinical trials revealed that 2-day IF
significantly reduced body fat mass, improved insulin
resistance [28], and improved glycated hemoglobin and
glycemic control [28]. Some common pathways that IF
intervenes in are autophagy, mitochondrial function, and
adaptive cellular response[29]. It also appears to requlate
the circadian rhythm of hormones, especially insulin
among others [30]. The rising popularity of IF is attributed
toits compatibility with human eating patterns as opposed
to a continuous restricted diet where several trials have
suggested that people had trouble following CR over an
indefinite period of time [31]. However, there is still debate
concerning IF's long-term negative consequences in
people, including hypoglycemia, digestive system harm,
and impaired bone metabolism [32]. The lack of data
supporting the negative consequences of intermittent
fasting regimens is mostly due to the short time frames
used to evaluate them (weeks to months). Hypoglycemia,
vertigo, and weakness are a few of the often reported
negative effects[30].

Coffeeand Tea

Coffee and tea are the most commonly consumed
beverages in the world. They have become an important
partof anaverage person'sdiet. It hasbeendiscovered that
the use of coffee and tea can help in preventing and also
combating obesity [33, 34]. Moreover, they can reduce
appetite, decrease food consumption, and simultaneously,
food absorption in the GIT, as well as increase fat
metabolism [35]. It is believed that they exhibit these
effects because of the main primary component called
caffeine (1,3,7 trimethyl-xanthine) [35]. Tea: The active
ingredient in tea is polyphenols [35]. Polyphenols exhibit
anti-inflammatory effects on the Gastro-intestinal tract.
Moreover, the molecules of tea in the right ratio can also

PJHS VOL. 4 Issue. 11 November 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
ov This work is licensed under a Creative Commons Attribution 4.0 International License 22




Combating Metabolic Syndrome

counteract anxiety and stress [36]. According to a study
carried out onanimalsand humans, it wasreported that tea
reduces the prevalence of metabolic syndrome,
cardiovascular diseases, and diabetes[37]. Another study
stated that green tea polyphenols can cause reduced
glucose blood levels by acting on glucose productionin the
liver [38]. Most studies support the fact that tea has a
positive impact on patients with MetS. However, some
studies demonstrate no effect on the concentration of
glucose, fatty acids, and triacylglycerols [39, 40]. Coffee:
Other than caffeine, the major component of coffee is
chlorogenic acid [41]. Chlorogenic acid has antioxidative
and anti-inflammatory effects on body cells. These effects
show to have preventative and therapeutic influence
against diabetes and CVDs [41]. Coffee consumption can
alsoberecommended not only to healthy and young people
but also to people with high blood pressure, cholesterol,
and blood glucose as well as people with MetS[42]. Many
other studies have shown a correlation between the habit
of drinking coffee and reduced mortality due to CVDs [43].
However, coffee if consumed in large amounts can cause
insomnia, anxiety, and loss of calcium which can further
lead to osteoporosis [44]. Coffee can also damage sperm
andprolongpregnancy[45].

Curcumin

Curcumin is a yellow pigment found in turmeric. It is a type
of polyphenol. It contains (1) anti-inflammatory, (2) anti
diabetic, (3) antioxidative, (4) anti atherosclerotic, and (5)
hepatoprotective properties. According to a study, it was
found that curcumin decreases serum LDL, total
cholesterol, and triglyceride levels[46]. It helps to reduce
fat production by reducing the expression of PPAR and
CCAAT/enhancer binding protein alpha as well as lowering
cholesterol levels [47]. Moreover, it also increases insulin
secretion by upregulating the gene expression of
pancreatic glucose transporter (GLUT-2, GLUT3, GLUT-
4)47]. Once GLUT proteins are expressed on the cell
membrane, it allows for the uptake of glucose into the cell,
effectively decreasing blood sugar levels in the body. One
drawback of a curcumin centered diet is that it is found in
low concentrations, in turmeric, which decreases its
bioavailability, therefore it is given in the form of
supplements for therapeutic purposes[47]. Curcumin can
be best given with piperine (a component of black pepper).
Some studies have shown that the co-administration of
these supplements significantly decreased total
cholesterol and LDL levels [48]. Another setback of using
curcumin supplementation is gastrointestinal
disturbances such as nausea and diarrhea [49]. Also in
some studies curcumin, in high doses, has shown to exhibit
negative side effects on skin cells where proliferation is
inhibited[50].
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Capsaicin

Capsaicin is the active constituent in chilli. It works by
agonistically binding to transient receptor potential
vanilloid channel 1Tor TRPV1[51]. This channelis present on
many active tissues in the body, mainly heart, liver, kidney,
pancreas, and adipocytes. Therefore, it can be suggestive
of the fact that TRPV1can alleviate symptoms of MetS[52].
TRPV1 works by activating sympathetically mediated
brown adipose tissue thermogenesis and consequently
reduces body fat [53]. In a meta-analysis of 9 studies and
461 patients, it was concluded that capsaicin
supplementation showed a positive result in reducing total
cholesterol and LDL levels in the blood [53]. Many other
smaller studies have shown that capsaicin may decrease
lipid levels among patients with MetS, hence it is a good
agent to treat dyslipidemia[53]. Another study showed its
effective role in body weight control by regulating lipolysis,
increasing the feeling of satiety, and stimulating energy
expenditure while reducing energy intake [54]. In fact,
three major epidemiological studies conducted in different
countries found that regular chili consumers had higher
cardiovascular morbidity and mortality than non-
consumers[55]. However, there is no convincing evidence
that dietary capsaicin can normalize blood sugar levels
and/or prevent dyslipidemia[55].

Microalgae

Microalgae are unicellular species found typically in
freshwater and contain many bioactive components with
therapeutic potential, like dietary fiber, carotenoids,
vitamins, polyphenols, sterols, and polyunsaturated fatty
acids (PUFAs) [56]. Similarly, long chain polyunsaturated
fatty acids (LC-PUFAs) like docosahexaenoic acid (DHA)
and eicosapentaenoic acid are also present in fishes and
fish oils which have shown preventive impact on metabolic
unsettling influences related with obesity and decreased
risk of CVDs [57]. The decrease in the number of fishery
assets due to increased marine contamination requires an
alternate source of LC-PUFAs [57]. In this regard, studies
have shown that microalgae might prove to be a good
alternative to fish oils as microalgae are less delicate to
overwhelming water pollution[57]. Several studies done on
male Wistar rats fed with high fructose diet(HF)were given
supplements of several microalgae to observe its effect on
MetS [57]. Tisochrysis Lutea (Tiso) supplements reported
that it decreased fat mass, cholesterol, leptinemia, and
plasma tumor necrosis factor-alpha levels[57]. This effect
of Tisochrysis Lutea (Tiso) is due to its biochemical
tolerance and large amounts of DHA that are responsible
for decreasing the risk factors of MetS[57]. Supplements
of Diacronemalutheri (D.lutheri) decreased the abdominal
fat and epididymal adipose tissue weight/body weight
ratios as well [57]. It also decreased triglyceridemia and
increased the plasma total cholesterol levels and HDL-C

PJHS VOL. 4 Issue. 11 November 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 23




Combating Metabolic Syndrome

levels as compared to HF rats[57]. Arthrospira maximaand
platensis reduced the fat synthesis in white and brown
adipose tissues [57]. Ingestion of spirulina (2-6 g/day)
reported the improved insulin sensitivity while
supplements of chlorella also appear to have antidiabetic,
antihyperlipidemic, antihypertensive, and antioxidative
impacts[56].

Probiotics, Prebiotics and Synbiotics
Thetermprobioticsisusedtodescribe bacteriathathavea
beneficial effect on the human body whereas prebiotics
are mostly non digestible fibers [58]. Synbiotics are a
combination of prebiotics and probiotics. Recent studies
have shownthat prebiotics, probiotics, and synbiotics work
in three distinct mechanisms, namely modulation of gut
microbiota composition, requlation of gut metabolites, and
improvement of intestinal barrier function [59]. Rat trials
have shown that the use of probiotics has had an overall
decreasing effect onblood pressure as they stimulated the
expression of ACE enzymesinrats[60]. On the other hand,
synbiotics have created a new perspective in obesity
prevention because when mixed with probiotics, they
showed a more definite reduction in hepatic steatosis and
lipid accumulation compared to just probiotics alone [6],
62]. Furthermore, oral supplements containing probiotics
andsynbiotics showed increased lipid metabolismin obese
rats[63]. Additionally, there is countless evidence showing
that prebiotic consumption may control the level of gut
microbial metabolites such as short chain fatty acids
(SCFAs) and bile acids, which may have an impact on the
metabolic process [64]. All in all many researchers
conclude that gut microbacteria play a role in
strengthhening the intestinal integrity [569]. Although the
US FDA has provided a list of safe probiotics to use
commercially, but they are yet to approve the use of
probiotics for medical practice [65]. Moreover, various
studies also show the negative effects of probiotic use
such as sepsis, pathogenic antibiotic resistance, and
hypersensitivity reactions[66].

Coenzyme Q10

Coenzyme Q10is found inside the mitochondriain the inner
mitochondrial membrane where it has an essential role in
the electron transport chain transferring electrons from
complex 1to complex 3[67,68]. Additionally, ubiquinol, the
active form of CoQ10, acts as a potent antioxidant in the
human body whichis why it can successfully stop the initial
process of lipid peroxyl radical formation [69]. CoQ10 acts
directly on the endothelium in the blood vessel as a
vasodilator. This, in turn, decreases blood pressure and
helps to alleviate symptoms of hypertension [70, 71]. In
another random study where CoQ10 was administered for
12 weeks, it was observed that systolic blood pressure had
decreased to normal limits in hypertensive patients [72].
Statins are the most effective and safe medication for the
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treatment of high cholesterol levels in the body [73],
however, one of the side effects of long-term statin use is
heart failure due to CoQ10 synthesis inhibition [74]. This
problemis countered by the use of CoQ10 supplementation,
where one study proved that statins had less side effects
compared to their therapeutic effects when used in
combination with CoQ10 [75]. Some limitations of CoQ10
supplementation therapy are that despite so many desired
effects, still more randomized control trials are required
and more data is needed to support its efficacy on MetS
[76].

CONCLUSIONS

This literature review explores non-pharmacological
strategies for combating metabolic syndrome, focusing on
dietary management. A personalized, well-balanced diet
can improve metabolic health and reduce the risk of
complications. However, dietary management should be
part of a holistic approach, including physical activity,
stress management, and regular health monitoring.
Healthcare practitioners and individuals alike should
maintain vigilance in remaining current with the latest
dietary guidelines and the evolving body of researchin this
field. The success of dietary strategies depends on patient
education, motivation, and long-term adherence. The
finding contribute to the growing body of knowledge on
metabolic syndrome and has the potential to make a
significant impact on public health by reducing the
prevalence and burden of metabolic syndrome and its
associated complications.
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Achillestendoninjuriesare significant because they affect the mobility of the lower extremities,
which is important in both sports and daily life. This research aims to shed light on the more
general effects of these injuries on people's functional capacities. Objective: To determine the
association between Achillestendoninjury and daily activities performanceinathletesand non-
athletes after 1 month of injury. Methods: A cross-sectional analytical study was conducted at
the university of Lahore and Punjab stadium Lahore over a four months periods from January to
April 2019. A total of 30 subjects male were approached by the non-probability convenient
sampling method. Fisher exact test was applied to identify the associated factors. P-value <
0.05 counted as significant. Results: Results showed symptoms of Achilles tendon injury effect
daily activities of athletes and non-athletes. Majority of athletes who participated in study have
stiffnessinfootas comparedtonon-athletes. According toresultsthereisassociation between
ankle/foot giving away during strenuous activity (p-value 0.0025), during moderate activity (p-
value 0.005)and in light activity(p value-0.008)in both athletes and non -athletes. Conclusions:
Both athletes and non-athletes were facing difficulties during activities and cause negative
impact onactivities of participants after one month of injury.

INTRODUCTION

The thickest and strongest tendoninthe human bodyisthe
Achilles tendon. It is the tendon that ruptures the most
frequently despite its size [1]. The most common cause of
Achilles tendon rupture (ATR) is tendon overload, which
frequently happens in a sporting environment. Achilles
tendinopathy manifests acutely as excruciating pain, the
inability to carry weight, and weakness; these impairments
can last for more than ten years after the initial injury [2].
Achilles tendinopathy is becoming more common

everywhere in the world. Elderly people, who are engaging
inrecreational physical activity more frequently thanin the
past, are those who are most noticeable for this increase
[3]. The effects of Achilles tendon injuries transcend
outside of the sports world and into regular life. The
Achilles tendon is essential for performing these basic
movements, such as walking, getting out of a chair, and
climbing stairs. Therefore, when injuries do occur, they
may interfere with these activities and result in a lower
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quality of life[4]. Age, level of physical activity, and general
health are all factors that can affect how susceptible the
Achilles tendon is to damage [5]. Athletes are particularly
prone, especially those who participate in sports that call
forabruptaccelerationorjumping. Asaresult of the tendon
and surrounding muscles' lack of training, inactive people
may also be at danger [6]. Achilles tendon rupture, which
can be a crippling injury requiring medical attention, and
Achilles tendonitis, whichis characterized by inflammation
and pain, are both common ailments[7]. Both athletes and
non-athletes reqularly experience discomfort and
incapacity from achilles tendon problems such as
tendinopathy andrupture. Theseinjuries are challenging to
treat, takealongtime torecoverfrom, andrecurfrequently
[8]. The most often injured area of a tendon is its middle;
calcaneal insertion ethereal illness is less frequent. The
development of tendon disease is influenced by a number
of variables, including the impact of exercise, overuse,
hereditary predisposition, and aging [9]. While it is well
known that inflammatory mediators play a role in the
development and progression of tendon disease in the
shoulder, the relative importance and function of
inflammation in energy-storing tendons like the Achilles,
where disease was once frequently labeled as
"degenerative,” is hotly contested [10]. A thorough history
taking and physical examination serve as the main
foundations for the diagnosis of acute Achilles tendon
rupture [11]. Patients typically present with an abrupt
inability to walk and severe pain when running or leaping.
They are typically in their third or fourth decade of life.
Patients who have an acute rupture of the tendon
frequently remember hearing or feeling like they were
being kicked in the back of the ankle when their ankle is
dorsiflexed at the back of the leg. Plantar flexion weakness,
trouble with weight-bearingambulation, and limping are all
indications of a torn tendon [12]. Rest, physical therapy,
and, in some circumstances, surgical intervention are all
used to treat Achilles tendon injuries[13]. In order to avoid
persistent problems and promote optimum healing, early
diagnosis and effective treatment are essential [14]. In
order to promote preventive and efficient rehabilitation for
people with different levels of activity, it is crucial to
understand the mechanisms, risk factors, and
management techniques linked to Achilles tendon injuries
[15]. The purpose of study was to describe the occurrence
of disease, rate/frequency of disease and its effects in
athletes and non-athletes which will help physicians and
physiotherapists to prevent or decrease the ratio of
disease in athletes and non-athletes. The finding of this
study willrebound to the benefit of society considering that
this study will help in prevention of disease. For researcher
the study will help them uncover critical areas of the
disease. This study will able to train physiotherapists in
recognizing the effects of the disease. It will help
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physiotherapists to improve the performance of athletes
andnon-athletes.

METHODS

This Observational cross-sectional study was conductedin
Lahoreamongmaleindividuals aged 22 to 30. We employed
the Epitool calculator software to determine the sample
size required for robust statistical analyses, considering a
Confidence Interval Strength of 95%. Total of 30
participants 23 were athletes and 7 were non-athletes
recruited from the Punjab stadium. The study was
completed within 4 months from January to April 2019.
Non-probability Convenient Sampling was used to collect
sample size. Achilles tendon injury was identified by
looking at participants past health history. Subjects asked
questions about activities performed after one month of
Achilles tendon injury from a standardized questioner
Victorian Institute of Sport Assessment Achilles (VISA.A).
Individuals aged 18 to 60 with diagnosed Achilles tendon
injuries(suchastendonitisand partial tears)within the past
month were eligible. Both athletes and non-athletes were
included. Participants with chronic lower limb conditions,
recent surgeries, neurological disorders affecting limb
function, incomplete data, or significant medication use
were excluded. Data were analyzed by SPSS software 24.0
version. Frequency and percentage of Qualitative variables
such as age , BMI| were analyzed including physical
complaints and symptoms, work related concerns, life
style activities, attitudes and feeling related to Achilles
tendoninjury. The Fisher exact test was used to assess the
association between variables and parameters. In
adherence to ethical standards, this study obtained
approval with reference number 161-10-2023, as confirmed
by the official letterreceived on October16th, 2023.

RESULTS

30 individuals were participated in which there are 7 were
non-athletes (23.33%) and 23 athletes (76.67%). The mean
age of participants was 24.25 +3.63 BMI was normal in
majority of individualsrangingfrom18.2t0 19.4.

Results of table 1showed that during any strenuous activity
like exercise, heavy weight lifting or during any sports did
your ankle/foot give way. 3 non-athletes told not at all, 2
said partially, 2 said the ankle/foot gave way fully. In
athletes 4 said not at all, 14 said partially gave way, 3 said it
gave way completely while 2 said they were not able to do
any activity due to that. In this result 53.3 % participant's
ankle/foot partially gave way. Fishers exact showed
association between foot/ankle give away during
strenuous activity. Fisher exact test showed (p-value
0.0025). According to the results there is association
between participants Ankle or foot gave way during
strenuousactivity.
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Table 1: Association between Achilles tendon injury and
strenuousactivity

q q N Could not
- Did not give Partially Complete
Participants way atall gave way gave way a?:itll;tey
Non athlete |  3(42.9) 2(28.6) | 2(28.8) 0 100% 0.00
Athlete 4(17.4) 14(60.9) | 3(13.0) 2(8.7) |100% 25
Total 7(23.3) 16(53.3) | 5(16.7) 2(6.7) [100%

Table 2 shows Results of moderate activities such as physical
working like jogging and running which had less side effects as
compared to strenuous activities 71.4% 5 patients of not athletes
had nothing in doing activities 28.6% (2) patients ankle feet
partially gave way. In athletes 13 patients felt nothing 7 patients
ankle partially gave away, 2 patients' foot and ankle completely
gave way while 1 was unable to continue work. Fisher exact test
showed p-value 0.005 and showed there was association in
participants Ankle or foot gave way during moderate activity.
According to the results there is association between
participants Ankle or foot gave way during Moderate activity.

Table 2: Association between Achilles tendon injury and
moderate activity

.. Did not Partially Complete r?&utli: p-
Participants wa?{“a’:all gave way gave way t'.‘e. Total value
activity
Non athlete | 5(71.4) | 2(28.6) 0 0 7(100%)
Athlete 13(56.5) | 730.4) | 2(8.7) 1(4.3) |23(100%)|0.005
Total 18(60) 9(30) 2(8.7) 1(3.3) |30(100%)

Result of table 3 showed that non-athletes showed no symptoms
of Achilles tendon injury during light activities on the other hand
82.6% athletes were comfortable in doing work, 3 patient's foot
partially gave away whereas 1 patient's foot completely gave way.
Fisherexact test showed no associationbetween foot/ankle gave
away during light activities (p-value 0.006). According to the
results there is association between participants Ankle or foot
gave way during Lightactivity.

Table 3: Association between Achilles tendon injury and light
activity

Did not

. . s Partially Could not do p-
Participants wag“:ta all 9ave way the activity Total  \ajye
Non athlete | 7(100) 0 0 7(100%)

Athlete 19(82.8) 3(13.0) 1(3.3) 30(100%)|0.006

Total 26(86.7) 3(10) 13.3) 30(100%)

DISCUSSION

This study examined the significant association between
Achilles tendon injuries and everyday activity performance
in both athletes and non-athletes within a month after
injury. Our results highlight a strong correlation between
Achilles tendon injuries and decreased performance in
daily tasksatbothactivity levels. With a p-value of less than
0.005, this study identified a strong relationship between
variables. Achilles tendon injuries significantly influence
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people's capacity to engage in normal activities regardless
of theirdegree of activity, according to the striking stability
of this association across groups of athletes and non-
athletes. Our research is consistent with those that have
shown a connection between Achilles tendon injury and
decreased performance in daily activities. A weakened
Achilles tendon presented significant difficulties for
athletes, who are known for their higher levels of physical
activity and demands on their lower limbs. This result is in
line with earlier studies that emphasize the Achilles
tendon's critical function in movements like running,
jumping, and rotating, which are common in many sports.
Our results highlight how severely an Achilles tendon injury
affects an athlete's capacity to do even regular tasks in the
initial phases of recuperation. We found a similar
correlation in the non-athlete group as well, which is
interesting because it suggests that the effects of an
Achilles tendon injury go beyond only athletics. Even
though non-athletes might not exert themselves to the
same degree, their daily activities nonetheless strongly
depend on appropriate lower limb function. The Achilles
tendon plays a universal role in preserving mobility and
function across a wide range of populations, as is
highlighted by the fact that athletes share this disability. In
previous study, patientsreported worse Quality of lifeinthe
physical aspects of SF-12 and SF-36, and also showed low
VISA-A scores [16]. Lower Quality of life was seen in AT
patients, with some factors having a more pronounced
detrimental effect than others. For instance, age and
gender are two demographic factors that affect quality of
life [17]. Scores of Quality of life was decreased
significantly, particularly in the areas of mobility, typical
activities, and pain/discomfort, are linked to Achilles
tendon. A low rate of work absences (reported in 9% of
patients) and a higher percentage of patients (38%)
reported lower productivity at work as a result of AT [18].
Patients with AT frequently had lower job productivity,
which had a negative impact on their performance at work
[19]. Similarly, our findings are consistent with earlier
research in the field when compared to earlier studies in
the field. In their study of athletes and non-athletes,
Brorsson et al., found a comparable correlation between
Achilles tendon injury and decreased performance in daily
activities [20]. Additionally, Johns et al., study looked
exclusively at the effects of Achilles tendon injuries on
athletes [21]. Similar to the results of our investigation,
their research showed a significant impairment in athletes'
performance in daily activities within the first month after
injury.Patients with Achilles Tendonitis are more likely to
experience sadness, kinestophobia, and pain
catastrophizing. This pessimism may considerably or
moderately decrease their ability to do daily tasks. Some
studies suggest that factors like fear and self-efficacy may
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have an impact on tendinopathy [22]. Our investigation
highlights the complex relationship between Achilles
tendoninjuriesand decreased daily activity performancein
both athletes and non-athletes. The significant statistical
significance not only supports our findings but also
emphasizes the necessity for a thorough knowledge of the
wider ramifications of such injuries. This underlines the
significance of specialized rehabilitation strategies that
take into account the intricate interactions between
impairmentsand functional results.

CONCLUSIONS

In conclusion, our study underscores a significant
association between Achilles tendon injuries and
compromised daily activities, impacting both athletes and
non-athletes. The results reveal a notable vulnerability in
ankle and foot stability during light, moderate, and
strenuous activities one month post-injury. These findings
emphasize the pervasive influence of Achilles tendon
injuries on daily activity performance across diverse
activitylevels.
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One of issue during pregnancy among women is vitamin D insufficiency and studies have shown
a dose-response relationship between development of preeclampsia and maternal vitamin D
levels. Objective: To determine any association between vitamin D insufficiency in blood during
the first trimester of pregnancy and development of preeclampsia. Methods: It was a Case
Control study conducted in Department of Obstetrics and Gynecology, Lady Willingdon Hospital
Lahore, from September 2019 to August, 2020. 150 women fulfilling selection criteria were
enrolled from OPD of Lady Willingdon Hospital, Lahore. Informed consent was taken.
Demographic variables e.g. age, gestational age, parity and BMI were recorded. Then females
were divided in two groups i.e. cases with preeclampsia and controls without preeclampsia.
Thenmedicalrecord was obtained and vitamin D level during first trimester was noted. If vitamin
D <20ng/dl, then vitamin D deficiency was labeled (as per operational definition). Data were
entered and analyzed in SPSS version 20.0. Frequency and percentages were calculated for
qualitative variables. Results: Mean age was 28.01+3.43 years. Mean gestational age was
estimated as 32.84+4.75 weeks in cases and 32.24+3.55 in controls, Vitamin D deficiency in
blood during the first trimester of pregnancy and development of preeclampsia shows that
90.67% in cases and 82.67% in controls had vitamin D deficiency with odds ratio of 2.03.
Conclusions: We concluded that there is an association between vitamin D deficiency in blood
duringthefirsttrimester of pregnancyand development of preeclampsia.
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INTRODUCTION

Hypertensive disorders during pregnancy are very
prevalent in developing countries with one-quarter of
maternal deaths with hypertensive disorders during
pregnancy occur in Asia and Africa. Preeclampsia and
eclampsia are the major hypertensive disorders that
constitute major morbidity and mortality in newborn and
mothers[1]. The intrauterine fetal development and infant
health lateris greatly influenced by Vitamin D status during
pregnancy. Among pregnant women vitamin D levels tend
to decrease from their normal range and its optimal

requirements for the body is also greatly affected for
several reasons. This leads to either development of
vitamin D insufficiency or deficiency among pregnant
women especially in first trimester of pregnancy. This
directly affects both the mother and fetus and later in the
offspring. However, there is insufficient high-quality data,
especially no randomized controlled trials have been done
on vitamin D optimal reference range for both mother and
neonate to get the most of the health benefits [2].
Christesenetal.,inadifferent study concluded thatthereis
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an inverse relationship between maternal vitamin D
concentrations and specific pregnancy outcomes such as,
preeclampsia, gestational diabetes, and other infertility
parameters[3]. Vitamin D status is measured by a specific
marker concentration that is 25(0H)D, and data suggest
there are valid scientific evidence that levels above 50
nmol/I(>20ng/ml)serum values of 25(0H)D are satisfactory
level for a good health status especially in females during
pregnancy[4].InanIndianstudy, it wasreported that about
82.8% females with preeclampsia and 31.25% females
without preeclampsia were found deficient in vitamin D
(<20ng/dl, p<0.05)[5]. In another Indian study, it was found
that almost 100% females with preeclampsia and 92%
females without preeclampsia were found to have a
deficient in 25(0H)D i.e. <20ng/dl, which was statistically
significant. (p>0.05) [6]. However, one American study
found that about 11% females with preeclampsia and 10%
females without preeclampsia were found deficient in
vitamin D (<20ng/dl, p>0.05)[7]. The aim of this study is to
evaluate any association between vitamin D deficiency in
blood during the first trimester of pregnancy and
preeclampsia. Literature reported that in pregnant
females who belong to developed country, there is no
relationship of vitamin D deficiency with preeclampsia but
there is a significant association was found between
vitamin D deficiencies in first trimester with preeclampsia
indeveloping countries, also varied datahasbeenretrieved
from literature. Vitamin D deficiency and insufficiency are
prevalent, particularly in pregnant women, worldwide and
also in Pakistan, which is considered an important public
health concern. So it can be said that if serum vitamin D
level is maintained in pregnant ladies then the ratio of
morbidity and mortality can be decreased. So, we want to
conduct this study to get local evidence and confirm
whether association exists. Therefore, this study will help
to getupdated and confirmedresults and we may be able to
implement the screening of pregnant females for vitamin D
level in early pregnancy in order to prevent preeclampsia
and its consequences. The objective of study was to
evaluate any association between vitamin D deficiency in
blood during the first trimester of pregnancy and
development of preeclampsia.

METHODS

We conducted a case control study at department of
Gynecology and Obstetrics out-door patient of Lady
Willingdon Hospital, Lahore, Pakistan from September
2019to August 2020. Sample size of 150 women(75in Group
A(Cases)and 75 in Group B (controls) was calculated with
80% power of study, 5% significance level and taking
expected percentage of vitamin D deficiency i.e. 100% in
women with preeclampsia and 92% in women without
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preeclampsia and selected through non-probability,
consecutive sampling. Women aged 18-40 years, parity <5,
who were enrolled during third trimester (>20 weeks on
LMP) for antenatal care. Cases was women with
preeclampsia and normotensive women were taken as
controls. Un-booked women or women with incomplete
antenatal record, women with chronic hypertension,
multiple fetuses, previous abortion and women taking
vitamin D supplements from first trimester were excluded.
Medical record was obtained and vitamin D level during first
trimester was noted. If vitamin D <20ng/dl, then vitamin D
deficiency was labeled. Data were entered and analyzed in
SPSSv 22.0. Numerical variables like age, BMI, gestational
age was presented as mean + SD. Qualitative variables like
vitamin D deficiency and parity were presented as
frequency and percentage. Association between vitamin D
deficiency and preeclampsia was evaluated through Odds
ratiowith OR >1was considered as statistically significant.
Data were stratified for confounding variables like age,
gestational age, parity and BMI and post-stratification, OR
was calculated with p value <0.05 was considered as
significant.

RESULTS

Atotal of 150 women(75in Group A(Cases)and 75in Group B
(controls) were enrolled to determine the association
between vitamin D deficiency in blood during the first
trimester of pregnancy and development of preeclampsia.
74.67% (n=56) in cases and 73.33% in controls were
between18-30 years of age. Mean age was 28.01+3.43 years
in cases and 28.13+3.53 in controls. Mean gestational age
was estimated as 32.84+4.75 weeks in cases and
32.24+3.55 weeks in controls. Parity distribution reveals
that’57.33% in casesand 62.67%in controls were having 1-2
parity whereas 42.67% (n=32)in cases and 37.33% (n=28)in
controlswere between 3-4 parity, mean+SDwas 2.40+0.82
in cases and 2.31£0.72 in controls. Body mass index was
29.17+3.52 in cases and 29.19+3.49 in controls (Table Tand
2).

Table 1: Frequency distribution of age, gestational age and parity
of respondents(n=150)

Cases (n=75) Controls (n=75)

Variables

Frequency (%) Frequency (%)
18-30 56(74.67) 55(73.33)
Age (years)

31-40 19(25.33) 20(26.67)

6. Age (weeks) 20-37 60(80) 63(84)

>37 15(20) 12(16)
. 1-2 43(57.33) 47(62.67)

Parity

3-4 32(42.87) 28(37.33)
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Table 2: Statistics for age, gestational age and BMI of
respondents(n=150)

Variables Cases (n=75) Controls (n=75)
Age (years) 28.01+3.43 28.13+3.55
G. Age (weeks) 32.84+4.75 32.24+3.55
BMI 29.17+3.52 29.17+3.52

There were 90.67% (n=68) in cases and 82.67% (n=62) in
controls had vitamin D deficiency whereas 9.33% (n=7) in
cases and 17.33% (n=13) in controls had no vitamin D
deficiency, 0.R was calculated as 2.03. (p > 0.05). The data
were stratified for age, gestational age, parity and BMI.
Post-stratification, OR was calculated to measure
association between vitamin D deficiency and
preeclampsia for each strata. OR > Twith p <0.05 was taken
assignificant(Table 3).

Table 3: Cross tabulation for vitamin D deficiency and age,
gestationalage, parityand BMI of respondents(n=150)

: — Cases Controls
Variables n=150 (n=75) (n=75) O0.R
Vi o D Defici Yes 68 62 203 0.155
itamin D Deficiency No 7 3 . .
Yes 51 47
18-30 1.73 0.36
No 5 8
Age (years)
Yes 17 15
31-40 2.83 0.25
No 2 5
Yes 55 50
20-37 No 5 3 2.86 0.06
G. Age (weeks)
Yes 13 12
>37 0.21 0.33
No 2 0
Yes 36 39
1-2 1.05 0.92
) No 7 8
Parity
3y |les | %2 2 14521 | o0
No 0 5 ' ’
Yes 42 39
Up to 30 1.94 0.27
BMI P No 5 9
Yes 26 23
>30 2.26 0.37
No 2 4

DISCUSSION

Vitamin D insufficiency during pregnancy is significant
public health issue among females worldwide but it's more
marked in developing countries due to poor diet and
nutritional status. There are several risk factors especially
in Muslim countries for vitamin D insufficiency that
includes low dietary vitamin D intake, extensive skin
covering and ethnicity. In developed countries excessive
use of sun protection, overweight, obesity and smoking
seem to be precipitation factors. There is also a seasonal
variation observed at temperate latitudes. Our study was
conducted to determine any association between
preeclampsia development in the first trimester of
pregnancy and vitamin D insufficiency. Several studies
done in developed countries have found no relationship of
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vitamin D deficiency with preeclampsia. On the contrary
studies done in developing countries, the vitamin D
deficiency in first trimester was found to be significantly
associated with preeclampsia; also varied data has been
retrieved from literature [7]. This study also attempted to
evaluate any association between development of
preeclampsia during the first trimester of pregnancy and
vitamin D insufficiency. Our data suggest that association
between vitamin D insufficiency in blood and development
of preeclampsia shows a significant relationship. 90.67%
(n=68) of cases and 82.67% (n=62)in controls had vitamin D
deficiency (OR 2.03). These findings are supported by an
Indian study, where 100% females with preeclampsia and
92% females without preeclampsia were found deficientin
vitamin D(<20ng/dl, p>0.05)[6]. There is a conflicting data
regarding hypertensive diseases among pregnancy like
pre- eclampsia and eclampsia development and Vitamin D
insufficiency. Some studies suggest that women with low
levels of vitamin D (<560 nmol/l) developed pre-eclampsia
and a five- fold increased risk of developing severe pre-
eclampsia [8-10]. The risk of developing pre- eclampsia
among women with low levels of Vitamin D (<50 nmol/l) in
the first half of pregnancy was significant[11]and thereisa
two-fold increased risk of having vitamin D deficiency (<
37.5 nmol/l) among the neonates of these mothers [12].
Robinson et al., study showed that vitamin D levels <50
nmol/l among pregnant women before 34 weeks of
gestation developed severe pre-eclampsiaas compared to
controls[13]. Additionally, women with early-onset severe
pre-eclampsia and with small-for-gestational- age (SGA)
neonates have significantly lower vitamin D levels (< 37.5
nmol/lI) as compared to women with early-onset severe
pre-eclampsia but non-SGA neonates[14]. Ringrose et al.,
researchintheiruni-variate analysis showed that pregnant
females with low circulating Vitamin D levels (< 37.5 nmol/I)
are more likely to have hypertensive disease in pregnancy,
but these findings were not substantiated in multivariate
analysis [15]. Nevertheless, results of several researchers
have shownaweak to non-significant relationship between
hypertensive disorders during pregnancy and vitamin D
insufficiency [14-16]. A study conducted in 179 patients by
Ali et al., concluded that fewer (1.2 %) pre-eclampsia
reported in control group having maternal vitamin D level
>50 nmol/ml as compared to more pre-eclampsia (8.6%)
reportedin study group having maternal vitamin D level <50
nmol/ml. Similarly, IUGR was lesser 9.6% and 22.2%
respectively [17]. Another study conducted with 172
patients by Shahid S and associates reported significantly
lower vitamin D levels (p < 0.001) in pre-eclampsia group as
compared to normotensive group. This study found a
strong relationship between low vitamin D levels and pre
eclamptic manifestation [18]. A case control study
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conducted by Achkar et al., showed that pre-eclampsia had
a significant lower 25(0H) D concentration at 14 weeks
gestation as compared women in control group [19]. While
another study conducted by Mirzakhani et al., denied with
the above said results and reported no reduction in pre-
eclampsia incidence in intention to treat paradigm group
treated by vitamin D supplementation [20]. Shand et al.,
was also unable to find any association between
gestational hypertension, development of preeclampsia or
preterm birth and vitamin D insufficiency [16]. A similar
study by Powe et al., also unable to find any association
between low vitamin D during first trimester and the
consequent development of preeclampsia after
controlling BMI [21]. However, two meta- analyses,
including 31 studies, demonstrated that there is
association between pre-eclampsia and SGA infants and
vitamin D insufficiency [21, 22]. A systematic review of
several case-control and cross-sectional studies by
Purswani et al., have shown as association between vitamin
D status and pre-eclampsia [23]. A study by Wei et al.,
showed that women with circulating 25-hydroxyvitamin D
[25(0H)D] level less than 50 nmol/l in pregnancy
experienced an increased risk of preeclampsia odds ratio
(OR)2.09[24]. Insummary, we are of the view that vitamin D
insufficiency is very common among pregnant women in
this region as our sample size came from a diverse
background from different areas in Pakistan. This should
be considered a major public health issue among pregnant
women especially in first trimester. We recommend that a
daily supplementation among women especially during
pregnancy oral cholecalciferol or ergocalciferol must be
given and that is found to be safe during pregnancy. The
NICE guidelines and UK Chief Medical Officers
recommendations 2012 suggests that health education
must be instituted during pregnancy and among women
who are breastfeeding regarding the important role
vitamin D plays in fetal and maternal health and a daily
recommended allowance of 10 micrograms of vitamin D
supplements should be recommended [25, 26]. Women
especially pregnant and those who are breast feeding are
at high risk of Vitamin D insufficiency and particular care
must be taken for them. The NICE guidelines recommend
vitamin D supplementation that are based on the
established benefits of vitamin D supplementation during
stress like pregnancy and lactation among females but
many other general actions of vitamin D can also provide
additional benefits duringand after pregnancy.

CONCLUSIONS

We concluded that there is a significant association
between development of preeclampsia during the first
trimesterof pregnancy and vitamin D deficiency.
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Irondeficiencyanemiaisacommon pediatric disease and oraliron supplementationis the usual
treatment. Newer formulations has been developed to treat iron deficiency anemia in children.
Objective: To compare the efficacy of ferrous Bis-Glycinate in children with iron deficiency
anemia to the conventional therapy with ferrous sulphate. Methods: In this open labelled
prospective clinical trial was performed in children with iron deficiency anemia. Two groups
were made, one group was given ferrous sulphate and the other group ferrous bis-glycinate at a
dose of 5 mg/kg/day, single daily dose. Patient were followed 04 weekly till 12 weeks and then
baselines reviewed. Results: Out of these total 108 children, 64 (59.3%) were male while the
remaining 40.7% were female, with mean age was 27.48 in months with SD of 14.1. Iron therapy
succefully raised Hb by 3.49 gm/dl as a whole with in Iron Bis -glycinate group as 3.85d/dl while
3.13gm/dlin ferrous sulphate group. The frequency of gastrointestinal adverse symptoms were
less in bis-glycinate group. Conclusions: It was concluded that ferrous bis-glyicante has better
efficacytoferroussulphateintermof Hbrisingand hasless gastrointestinal side effects.

INTRODUCTION

Anaemia, a condition in which the haemoglobin of the
blood is lower than normal, is primarily a nutritional
problem in most developing countries due to the
economic, social, and other negative consequences of
this condition [1]. Anaemia results from poor nutritional
status of children in Pakistan[2]. Anaemia is caused by a
lack of one or more essential nutrients such as iron,
vitamin B12, or folic acid. Using haemoglobin levels as a
criterion for iron deficiency anaemia, serum haemoglobin
levels of 7-10.9 and 7 g/dl represent moderate and severe
anaemia, respectively [3]. Iron deficiency is the most
frequent malnutrition, affecting up to 20% of the global

population, according to the WHO. It occurs when dietary
iron fails to meet the body's iron requirements. Reduced
iron transport to target areas such as the liver
parenchyma, bone marrow, and muscle myoglobinimpairs
iron-dependent activities like erythropoiesis. A decrease
inthe quantity of red blood cells may be accompanied by a
drop in mean cell size (microcytic anaemia). The net result
is decreased oxygen carrying capacity and, as a result,
tissue hypoxia [4]. In Pakistan, the prevalence of iron
deficiency anemia ranged from 64% to 79% in children
aged 5 years [3]. Common causes of iron deficiency
include insufficient dietary iron intake, insufficient iron
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utilization during chronic and inflammatory diseases,
impaired iron absorption, or excessiron loss. The cause of
iron deficiency anemia is avoidable and reversible in the
vast majority of cases by increasing iron supplementation
or reducing iron loss [2]. It is common in children during
rapid growth and erythroid expansion, particularly in
premature or low-birth-weight babies, toddlers, and
preschool children, and during adolescence. Iron
deficiency anemia is linked to delayed cognitive
development in preschool-aged children as well as lower
work productivity and cognitive and behavioral issues in
adults [5-13]. Although ferrous sulfate is the most often
used iron salt for oral delivery, it is known to cause
intestinal side effects such as nausea, vomiting, abdominal
pain, constipation, and diarrhea in many users. Various
novel iron salts are being introduced that are claimed to
have minimal gastrointestinal intolerance and thus higher
patient compliance[14]. A few of these novel preparations
are also reported to boost hemoglobin levels faster and
improve iron storage better than traditional ferrous sulfate
and ferrous fumarate. Ferrous Bis-glycinate is one of them.
Ferrous Bis-glycinate is an amino acid chelate that has
shown great efficacy, less gastrointestinal irritation, and
itsabsorptionis not hampered by the presence of phytates
[2]. A study reported a significant increase in the
hemoglobin level from 8.0 g/dl to 10.5 g/dl, a change of 2.5
g/dl with ferrous Bis-glycinate compared to 8.7 g/dl to 10.5
g/dl [15]. In Pakistan, there have been few studies
comparing the efficiency of ferrous sulfate. As aresult, we
will undertake a study to establish the advantages of
ferrous Bis-glycinate over ferrous sulfate in terms of
change in mean hemoglobin levels after 12 weeks of
therapy and gastrointestinal tolerability. The study's
findings could provide additional evidence for physicians to
use ferrous bis-glycinate as a regular medication for the
treatment of iron-deficientanemiain children.

METHODS

It was a Randomized Controlled Trial (RCT) conducted at
Lady Reading Hospital's Pediatrics Department in
Peshawar for six months following after approval from
Institutional Research Board. The sample size was
estimated using the WHO sample size calculation using
90% confidence interval, 80% power of test, and mean Hb
P2 =1.86 1.59 (15), Hb P1 = 2.56 1.31(15). The sample size
required each group to have 54 children of iron-deficiency
anemia (54 in group 1 and 54 in group 2). Non-probability
consecutive sampling was the sampling approach used.
Inclusion criteria was a child newly diagnosed with Iron
deficiency anemiaas peroperational definitionand has the
following features; 1. Age range: 6 to 60 months. 2. Both
genders. The following children were excluded from the
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study; 1. Children with Thalassemia trait. 2. Children with
chronic inflammatory disease. 3. Children with renal
insufficiency. 4. Childrenwith intestinal surgeriesrequiring
resection. 5. Parents not willing to give informed consent.
Before the study conducted, permission from Institutional
Research Board was obtained. Inorderto participateinthe
study, parents or guardians informed consent was sought.
All children aged 6 to 60 months who met the above-
mentioned inclusion criteria for iron deficiency anemia
presenting to the outpatient department of the hospital
were included in the study. A random table generated by a
computer for selection of patient to clinical trial group. The
enrolled childrenwererandomly assignedto one of two trial
groups: ferrous sulfate or ferrous bisglycinate. Group 1
received a daily dose of 5 mg of iron per kilogram of body
weight of ferrous sulphate, while group 2 received 5mg/kg
of iron of ferrous bisglycinate. Both groups received a daily
dose of 5 mg of iron per kilogram of body weight.
Characteristics of the population—age and gender—were
inquired about and recorded on a specifically developed
proforma. Laboratory findings were also recorded in
proforma. After every 04 weeks of therapy with ferrous
sulphate or ferrous bisglycinate patients were followed in
outdoor and checked compliance and adverse effects if
they have experienced. After 12 weeks of therapy Hb of all
patients were repeated and recorded in the proforma. The
difference between the last visit (after therapy)and 1% visit
(at the start of therapy) were calculated and recorded.
SPSSversion 20.0 was used to enter and evaluate the data.
Continuous variables, such as age and hemoglobin change
were calculated. The frequencies and, for categorical
factorssuchasgender, percentages will be calculated. The
Student t test was applied to compare the change in Hb
between the two study groups. P-values were calculated.
The level of significance p-value < 0.05 was considered.
Furthermore, for effect modifiers, comparison will be done
by stratifyingthe child'ssexand age. The student t-test was
used after stratification.

RESULTS

The total subjects(children with iron deficiency anemia)in
this study were 108 divided in two groups equally (54 in
either group), one group patients were treated with ferrous
sulfate while the other with ferrous Bis-glycinate. Out of
these total 108 children (patients), 64 (59.3%) were male
while the remaining 40.7% were female, whose mean age
was 27.48 in month with SD of 14.1. The frequency of
nausea, vomiting and diarrhea after iron therapy were
5(4.6%),12(11.1%)and 32(29.6 % ) respectively. After the iron
therapy the mean change in Hb level in g/dl as whole was
3.49 with SD of 0.143, while in Group 1the mean change in
Hb level in g/dl was 3.13 with SD of 0.146, while in Group 2
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the mean change in Hb level was 3.85with SD of 0.140,
applying the independent t-test the p value is 0.000001
which is significant. More over the chi-square test was
used to compare the adverse effects of either therapy
which concluded that only 3 patient had complained of
nauseataking FeSO4 while 2 patientsreported with nausea
treated with ferrous Bis-glycinate (p-vale of 0.647),
vomiting was noted in 9 patients who were given FeS04,
while in case of ferrous Bis-glycinate therapy only 3 patient
had complained of vomiting(p-value (0.066). Similarly with
FeS04 therapy the diarrhea was reported in 21 patients
while diarrhea was noted in 11 patients who had taken
ferrous Bis-glycinate with 0.035 p-value. Table 1shows that
total subjects(children with iron deficiency anemia)in this
study were 108(54 in either group), out of these 64(59.3%)
were male while the remaining 40.7% were female. The
frequency of nausea, vomiting and diarrhea after iron
therapy were 5(4.6%), 12(11.1%) and 32(29.62%)
respectively.

Table1: Frequencyand percentage

Variable Frequency (%)
Male 64 (59.3)
Gender Female 44(40.7)
Total 108(100.0)
Yes 5(4.6)
Nausea No 103(95.3)
Total 108(100.0)
Yes 12 (11.1)
Vomiting No 96(88.9)
Total 108(100.0)
Yes 32(29.62)
Diarrhea No 76(70.37)
Total 108(100.0)

Table 2 shows that b4 subjects(children with IDA)the mean
changeinHbleveling/dlwas 3.85with SDof 0.140 who were
given Ferrous Bis-glycinate, while the remaining 54 subject
treated with Feso4 the mean change in Hb level was 3.13
with SD of 0.140, applying the independent t-test the p-
valueis 0.00000Twhichissignificant.

Table2: MeanchangeinHb

Change in HB

Mean+SD t-test for Equality of Means p-value

FeS04 3.133+0.146

.0000001

Iron Bis-glycinate| 3.855+0.140

Table 3 shows that only 3 patient had complained of nausea
taking FeS04 while nausea was reported in 2 patients
treated with ferrous Bis-glycinate (p-vale of 0.0647),
vomiting was noted in 9 patients who were given FeS04,
while in case of ferrous Bis-glycinate therapy only 3 patient
had complained of vomiting (p-value 0.066) similarly with
FeS04 therapy the diarrhea was reported in 21 patients
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while diarrhea was noted in 11 patients who had taken
ferrous Bis-glycinate with 0.035 p-value.

Table 3: Symptomsafterirontherapy

Iron therapy Mean = SD Vomiting Diarrhea
FeS04 3 9 21
Ferrous Bis-glycinat 2 3 n
P-value 0.0647 0.066 0.035

DISCUSSION

Iron deficiency anemia is widespread in children and has
significant impact on their health and development [16]. A
proper history, clinical examination, and baseline work up
can lead to diagnosis of iron deficiency anemia. Iron
supplementation therapy is a successful treatment
technique that has been used for a long time [17]. As
science advances, attempts are undertaken to create
various iron formulations for the treatment of iron
deficiency anemia[18]. Our research is part of an effort to
findabettertreatmentoptionforirondeficientanemia. We
compared traditional iron (ferrous sulphate) therapy to a
novel preparation (ferrous Bis-glycinate) in our study. Our
study found that ferrous Bis-glycinate was more effective
than ferrous sulfate in boosting hemoglobin levels in
children with IDA to an average of 3.8 g/dl. With a value of
0.000, the p value was significant. Furthermore, ferrous
sulfate was associated with higher adverse effects.
Vomiting was more common in the ferrous sulfate group (6
patients, approximately 10%) and occurred in only one
patient in the Iron Bis-glycinate group. Similarly, diarrhea
was detected in 14 patients receiving ferrous sulfate
therapy, while diarrhea was noted in 5 patients receiving
ferrous Bis-glycinate with a 0.025 p-value. Yasa et al., dida
studyidentical to ours with 103 childrenranginginage from
6 months to 17 years with 42 females and 61 boys and mean
age of 29 months [19]. Our study has a similar gender ratio
of 71(58%) males and 51(42 %) girls. Yasa et al., go on to say
that long-term compliance in infants and children was
challenging and that the gastrointestinal side effects of
ferrous sulfate were an additional risk factor for poor
compliance. The incidence of nausea or abdominal pain is
the same in both the iron polymaltose complex (IPC) and
ferrous sulfate groups (09, 09); however, nausea or
abdominal pain plus constipation was recorded in 13
childreninthe ferrous sulfate groupandjustonechildinthe
iron polymaltose group. Large amounts of research have
been conducted to compare traditional iron supplements
to newer formulations, with mixed outcomes. Similarly,
Toblliet al., performed a meta-analysis and discovered that
comparing ferrous sulfate to IPC in adults in equal doses
raised hemoglobin levels comparable to IPC, which was
determined to have comparable efficacy [20]. However,
the adverse effects of IPC were much lower than those of
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ferrous sulfate, indicating improved tolerance [17]. A
similar trial was undertaken in youngsters by Pineda et al.,
[14]. They compared iron bis-glycinate to FeS04. For 28
days, they used 5mg/kg/day of both FeS04 and Iron Bis-
glycinate. There was a significant increase in Hb in both
groups, but serum ferritin was significantly higher in
children treated with Iron Bis-glycinate, with a p-value of
0.005. FeS04 had an estimated bioavailability of 26.7%,
while ferrous Bis-glycinate had a bioavailability of 90.9%.
Their research demonstrated a definite advantage for iron
bisglycinate. However, this trial had a small number of
patients and lasted only 28 days a shorter duration than
usually required for IDA [14]. Rosli et al., conducted a
comprehensive review and meta-analysis, which revealed
that IPC had no advantage over FeS04[21]. However, their
chosen trials did not include any study that has used Iron
Bis-glycinate and did not assess the acceptability of these
formulations. In our study, we employed Iron Bis-Glycinate
and FeS04 and found that they were superior to Ferrous
sulfate in terms of side effects and tolerability. Our study
had limitationsin that we conducted it on a hospital-based
small sample without interfering with their dietary
routines.

CONCLUSIONS

Iron Bis-glycinate has better efficacy in risinghaemoglobin
(3.8gm/dl) in children with iron deficiency anemia as
compared to ferrous sulphate (3.14gm/dl). Similarly
tolerability was better for iron Bis-Glycinate as compared
to ferous sulphate as diarrhea was not in 9% with ferrous
Bis-Glycinate and 26% with ferrous sulphate. So neweriron
formulation makesitbettertreatmentoption.
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ARTICLE INFO ABSTRACT

Key Words:

X Patellofemoral pain syndrome is an overuse injury that causes pain in the front of knee and it's
Stiffness, Patellar, Pendulum Syndrome P y Jury P

more common in females. Heavy workload and consistent stress on knee especially in labour
work is also affecting male population with this syndrome. It can affect quality of life by limiting
functionsandit haslongterm effects. Objective: To determine the prevalence of patellofemoral
pain syndrome in sanitary workers who are facing knee stiffness or knee pain. Methods: A
sample of 128 participants of age 30-50 years of sanitary workers was included for the survey,
according to inclusion criteria. For the selection of participants, convenience sampling was
used. Pendulum test, Patellar grind test, and Knee Injury and osteoarthritis outcome score
survey for symptoms and pain were used to collect data. Aninformed consent was signed by the
participants stating that personal information of participants is confidential. Results: SPSS
version 22 was used to define the descriptive and associated analysis of data. Results showed
that there is association between Knee injury and osteoarthritis outcome score symptoms and
patellar grind test(p>.0001)while there is no association between knee outcome score pain sign
and pendulum test(p=.482). 259 participants reported 71% overall prevalence of patellofemoral
pain. Conclusions: It is concluded that male sanitary workers had high prevalence levels of
Patellofemoral pain. Preventative measures such as ergonomics training, physical activity
should be takeninto considerationto enhance quality of life.
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INTRODUCTION

Patellofemoral pain syndrome commonly referred to as
runner's knee or anterior knee pain isa common condition
characterized by pain in the front of the knee. It primarily
affects the area where the patella glides along the groove
of the femur (thigh bone) [1]. PFPS often occurs during
physical activities that involve repetitive knee
movements, such as running, jumping, squatting, or
climbing stairs [2]. Patellofemoral pain syndrom is
characterized by discomforting pain experienced in the
area surrounding or behind the patella (kneecap) and is
worsened by engaging in activities that apply pressure to

the patella while bearing weight on a bent knee [3]. It is
estimated that approximately 1.75 million patients, or
roughly 6%, experienced PFPS.55% of the reported cases
were found in women [4]. The South region had the
highest proportion of cases at 42%, while the Northeast
region had the lowest at 14% following 1,319 physically
healthy and active youngadults with no prior PFPS history,
it was found that 3% developed PFPS over a period of 2.5
years [5]. Additionally, women were more prone to
developing the condition compared to men [6]. Pain
around or behind the patellais the main symptom of PFPS.
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The pain may worsen with activities that involve bending
the knee, such as walking downhill, squatting, or sitting for
extended periods with knees bent [6]. Work-related tasks
like washing, cleaning etc. are performed by sanitation
workers. These tasks act as risk factor for patellofemoral
pain syndrome which include Activities like prolonged
standing, awkward postures, squatting, and kneeling [7].
These positions impart load on joints of sanitary workers
which leads to joint pain and tissue damage. That's why
sanitary workersare more prone to this disease due to their
working patterns [8]. PFPS doesn't involve any structural
abnormalities, and diagnostic imaging is not necessary to
confirm the condition [9]. Musculoskeletal disorders pose
a significant problem for sanitary workers, impacting both
their QOL and leading to economic burdens through a
combination of reduced productivity[10]. Sanitary workers
face an increased risk of PFPS, leading to higher rates of
absenteeism and work restrictions[11]. Their health, being
highly exposed and vulnerable, is a major concern.
Additionally, their job involves handling waste, which
necessitatesrepetitive heavy physical activities like lifting,
carrying, pulling, and pushing. These significant
occupational issues are prevalent among sanitary workers
worldwide [12]. The precise cause of PFPS may not always
be evident, butitsdevelopmentisbelieved to beinfluenced
by various contributing factors. These factors caninclude:
Overuse or repetitive stress, engaging in activities that put
excessive stress on the knee joint without allowing
sufficient recovery time canlead to PFPS[13]. Weakness or
imbalances in the muscles surrounding the knee, such as
the quadriceps and hip muscles, can alter the patellar
trackingandincrease the risk of PFPS[14]. Malalignment of
the patella, Flatfeet or higharches canaffectthealignment
of the leg and increase the likelihood of developing PFPS
[15]. Common risk factors associated with PFPS involve
being female and participatinginactivities suchasrunning,
squatting, and stairclimbing[16,17].

Patellofemoral pain is frequently affecting workers due to
uneven load distribution and excessive stress on knee. It
possesses a significant challenge to profession that
involves labor work and has notable implications on
activities of daily living and functioning. The aim of this
study was to determine the prevalence of PFPS and its
severityinsanitary workers.

METHODS

This was a Cross Sectional study. The aim and objective of
the study was to find out the prevalence of Patellofemoral
pain and its association with knee stiffness in sanitary
workers. Convenience sampling technique was adhered for
sample selection. The duration of study after ethical
approval was for 6 months from March 2023 to August

DOI: Http://doi.org/10.54393/pjhs.v4i11.1139

2023. Inclusion criteria for sample selection were patients
between the ages of 30-50. The patients should be males.
The duration of workers employment and experience
should be taken into consideration. Sanitary workers who
had congenital abnormalities or any other orthopedic
condition are to be excluded. Workers who use any
assistive devices like crutches, walkers etc. cannot be a
part of the study. Self-reported prior surgery in lower
extremities. The sample size was estimated as 259
individuals within the age group of 30-50, calculated using
WHO calculator to calculate the sample size (). With a
confidence level of 95%, a margin of error of 5%, and a
population proportion of 13.5%. Data collection tools
consisted of patellar grind test to observe prevalence of
PFPS, pendulum test to assess knee stiffness and KOOS
survey to detect severity of symptoms. Data were collected
from private sectors e.g. orange line stations, metro
stations and style textile company Lahore. Study
participants included male sanitary workers who have
working experience of minimum 1 year. The research
committee of the University of Management and
technology gave approval for research conductance. All
participants signed aninformed consent form. Every piece
of informationwas kept confidential.

RESULTS

Table 1 displayed the age distribution of participants,
ranging from a minimum age of 30 to a maximum age of 50
with the mean age of 41.27 + 6.13, frequency of working
hours of participants in the study. 120(46.3%) participants
were working 4-6 hours daily while 139(53.7%) participants
were working 6-8 hours daily. There were 68(26.3%)
participants have 1-3 year experience, 90(34.7%) have 3-6
years' experience while 101(39%) have 6-9 years'
experience. 107(41.3%) participants were working part time
while 152(58.7% ) were working full time.

Table 1: Demographics

Variable Mean + SD

Minimum=30
Age - 41.27+6.13
Maximum=50
Working hours of participants 4-6 hours (120)
6-8 hours(139)
o . 1-3 years 68(26.3)
xperience o 3-6 years 90(34.7)
Participants
6-9 years 101(39.0)
Job Timing of Part time 107 (41.3)
Participants Full time 152(58.7)
Total participants 259(100.0)

SDisstandard deviation
Table 2 table showed the frequency of patellar grind and
pendulum test of participants of study. Patellar grind test
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was positive for 184(71%) and negative for 75(29%)
participants. Pendulum test was positive for 80(30.9%)
participantsand negative for179(69.1%)participants.

Table 2: Pendulumand Patellargrind test

Variable Frequency (%)
Positive 80(30.9)
Pendulum Test -
Negative 179(69.1)
Positive 184(71.0)
Patellar grind test Negative 75(29.0)
Total 259(100.0)

Table Jiillustrates the association of KOOS symptoms with
patellar grind test and p-value > 0.0001 shows that there is
association between KOOS symptoms and patellar grind
test.

Table 3: KOOS symptoms associationwith patellar grind test

Pendulum Test

Variable . PearsonRvalue p-value
Positive Negative
Severe (1-25) 18(16.7%) | 90(83.3%)
Koos . .
Symptoms Moderate (51-75) | 19(45.2%) | 23(54.8%) | .18.337 .000
Mild (26-50) 37(38.6%) | 69(61.6%)
No Symptoms (76-100) | 6(46.2%) | 7(53.8%)

KOOS is knee injury and osteoarthritis outcome score. R is
coefficientcorrelation

DISCUSSION

The present study was conducted as a cross-sectional
investigation with the objective of determining the
prevalence of patellofemoral pain syndrome and whether it
is associated with knee stiffness or not among sanitary
workers. Forthis purpose convenience sampling technique
was used. Sanitary workers with congenital abnormalities
and those who used assistive devices were excluded from
the study. To check the prevalence, patellar grind test was
used. To find out association of knee stiffness with PFPS,
pendulum test was used and KOOS survey was obtained to
evaluate severity of syndrome. Patellofemoral pain
syndrome is a growing disorder among industrial and
sanitary workersas the amount of workload and consistent
engagement of musculoskeletal unit to do their jobs are
making them more susceptible to injury. The current study
recorded prevalence of 71% as 184 subjects represented
positive to patellar grind test. This is supported by past
study of JS Baptista in 2022. According to prior study the
economic sector are more prone to PFPS because of
numerous numbers of risk factors that affects general
health and physical fitness. The past study presented with
30% of prevalence of patella femoral pain in workers. The
study concluded that more attentionis required to counter
patellofemoral disorder[9]. The findings of this study arein
consistent by findings from Nilmart et al., where
prevalence was evaluated in people suffering from PFPS
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with low to moderate level of physical activity. The past
study illustrated that 72% of participants reported with
PFPS tenderness at medial side of patella and 70% with
lateral side. This is in similarity with current study where
71% prevalence was determined but in individuals with
moderate to high activity levels under stress. The prior
study added that patellar facet palpation could be another
criteria to diagnose patellofemoral pain syndrome [14].
Through the present study, it is inferred that patellar grind
test appeared to be positive in 184 individuals out of 259,
highlighting the dangers and risks involved with recurrent
loadson kneejoint. Thisis supported by previous study that
focused on athlete group. 62.5% weight lifters were found
to be diagnosed with PFPS and total 80 participants were
found positive with patellar grind test. Hence, concluding
that excessive tracking of patella could wear down the
cartilage and make the knee joint unstable. This is why
people complains about knee giving out during activities of
daily living [19]. With regards to different occupations, it
was noted that prevalence of PFP was exceptionally higher
in people with occupational workload such as automobile
industrial workers and garbage carriers. Moreover, there
was clear association of deformities like genu varum along
with PFP in workers. The results of this previous study
supports the findings of current study that pateelofemoral
pain syndrome is significantly increasing in sanitary
workers and demographic factors such as age and BMl has
animpact onit[20]. In people with PFPS, hypermobility of
patellaisinduced. This givesrise to unstable knee joint and
increase the risk of falls. All in all, severity of symptoms
could disturb the body mechanics and may result in disco-
ordinationandimpaired balance. This makes patellato give
away and subject falls down. In the current study to figure
out physical activity and Quality of Life in included sample,
KOOS survey was obtained. KOOS is a knee specific
questionnaire from assessment of knee health according
to various factors involved [21]. The current study
concluded that 1to 25 subjects reported severe symptoms
and almost 70 to 100 subjects showed normal Activities of
daily living. 56 subjects reported moderate symptoms of
pain, stiffness and reduced QOL. The study is supported by
Leeetal., researchthat wasconductedin2019. The current
study findingsareinline with previous study as KOOS score
showed reduction in all aspects of physical activity. The
worst knee was associated with moderate level of physical
activity. In short lifestyle habits of workers could adversely
affect their quality of life [22]. The stiffness of knee is a
common symptom in all ailments regarding knee. The
current studies objective was to calculate knee stiffnessin
PFPS patients. For this purpose pendulum test was taken
as adatacollection tool. In this particular test, affected leg
is dropped from the position of extension and then the
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oscillations were checked. More oscillations means
absence of knee stiffness. In current study, no association
was observed between patellofemoral pain syndrome and
pendulum test. However, thisisin contrast with prior study
of Bohinc et al., which claimed that knee disordersreduced
active and passive range of motion of knee thus causing
stiffness and rigidity. Reduction in ROM's of knee results in
tightness of surrounding muscles. Tightness further leads
to formation of contractures and diminished physical
activity but no such association with stiffness was
observed in current study [23]. The cross sectional study
came to conclusion that there is high prevalence of
patellofemoral pain syndrome among sanitary workers and
areduced quality of life.

CONCLUSIONS

This study shows that male sanitary workers had high
prevalence levels of patellofemoral pain syndrome.
Considering this and the significant levels of disability,
PFPS should be a top research priority. Approximately one
in ten people currently experience PFPS, making it a
widespread condition. Knee pain due to PFPS were
commonly reported among male sanitary workers due to
their prolonged sitting , standing positions, working in the
same awkward and cramped position for long periods of
time and doing heavy duty work throughout the day which
increases pressure on their knee joint that's why sanitary
workers frequently complain of knee discomfort caused by
PFPS. Therefore, based on the findings of this study, it is
advised to use preventative measures (ergonomics
training, physical activity)to enhance QOL.
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ARTICLE INFO ABSTRACT

Obsessive compulsive disorder(0CD)comprises of mentalimages that provoke anxiety and fear
and are recurrent. Objective: To find the prevalence of OCD symptoms in medical doctors and
dentistswithrespecttogender. Methods: The study design was cross sectional comparative. It
was conducted in College of Dentistry, Sharif Medical and Dental College Lahore. All
practitioners irrespective of their age and gender were included in the study. Individuals
practicedin a clinic or hospital for less than 6 months were excluded from the study. Obsessive
compulsive inventory scale was used for data collection. Results: Gender of medical doctors
and dentists and the symptom of washing (p=0.335, p=0.760 respectively), obsessing (p=0.131,
p=0.476 respectively), checking (p=0.620, p=1.000 respectively) and neutralizing (p=0.294,
p=1.000 respectively) was not significantly associated. The association between the symptom
of ordering and gender of medical practitioners (p=0.05) was statistically significant. The
association between gender of dental practitioners with hoarding (p=0.188), ordering (p=0.713)
and doubting(p=1.000) was non-significant. Conclusions: Among the medical practitioners the
symptoms of washing, obsessing, checking and neutralizing were higher in males as compared
to the females. Among the dental practitioners the symptom of washing, obsessing and
neutralizing were more prevalentin males while the symptom of checking was more prevalentin
females. The symptoms of hoarding, ordering and doubting were more prevalent in males in
comparison to female medical practitioners. Among the dental practitioners where the
prevalence of hoarding was higherinthe males while that of orderingand doubting was higherin
the females
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INTRODUCTION

Obsessive compulsive disorder (OCD) comprises of mental
images that provoke anxiety and fear and are recurrent.
Once triggered, it leads the patient to undergo a viscous
cycle of mentally disturbing and physically exhausting
patterns of repetitions of tasks and revising events[1]. Itis
a psychiatric illness that afflicts 2 to 3 percent of
Americansand2.3% of the world's population. Itisamongst
the 10 most disabling medical and psychiatric conditions
[1]. Brain function impairment can be a consequence of
these compulsions and obsessions. It can lead to
compulsive behaviors in individuals that lead them to
exhaustively repeat a particular task multiple times until
they feel it is done rightly [2]. In order to control their

thoughts, OCD patients use various techniques which
include mentally revising the distressing situation,
worrying, distracting themselves, gaining social control
and punishments [1, 2]. Out of these methods of thought
control the most widely used was punishment and
worrying. This has also shown to be an important point of
discrimination between patients with and without OCD [1,
2]. OCD is a combination of various mentally distressing
abnormalities and is multifaceted [3]. Due a lack of
thorough understanding of this psychological ailment, the
patients experience long term problems like depression
and makes therapy less effective for [4]. An individual can
developitintheirchildhood as wellasinadulthood[5]. OCD
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is more prevalent among males in childhood and has a
higher prevalence in females during the adolescent period
[6]. An analysis of the gender differences shows that the
higher incidence of OCD in females later in life may be
related to the significantly lower duration of education and
societal burdens of settlingdown with apartner[7]. Gender
has a very important role to play in determining the
personality and psychology of individuals [7]. The
incidence of OCD is greater in females in America where as
an equal gender distribution is seen in Europe [7].
Development of obsessive or compulsive symptoms in
individuals is driven by their gender [7]. Gender has a
pivotalrole asamediatorinthe development of OCD. When
developedin males OCD symptoms have an early onset and
are very continuous and intense8. In females the
development of OCD has risk factors that can not only be
identified but treated comparatively easily[8]. Apart from
OCD other mental ailments that are more prevalent in
females as compared to meninclude eating disorders. The
aim of this study was to find the prevalence of obsessive
compulsive symptoms in medical and dental practitioners
withrespecttogender.

METHODS

The study design was cross sectional comparative. The
study took place from December 2022 to September 2023
in College of Dentistry, Sharif Medical and Dental College
Lahore on 146 participants. Data were collected after
obtaining ethical clearance from ethical committee of
Sharif Medical Research Centre (No. SMDC/SMRC/270-22)
receivedon 01.12.22. Inclusion criteriawas medical doctors
anddentistsirrespective of theirage and gender. Exclusion
criteria was practitioners who practiced for less than 6
months were excluded from the study. Keeping precision
5%, prevalence of obsessive compulsive disorder 10% and
confidence level of 95% the sample size was calculated to
be 146 [9]. Informed consent prior to the collection of data
were taken from participants. Medical doctorsand dentists
irrespective of their age and gender were included in the
study. Practitioners who practiced for less than 6 months
were excluded from the study. Obsessive compulsive
inventory scale was used for data collection which was a
pre-validated scale with a total of 42 questions answered
on a five point Likert scale (0O = not at all; 1= a little; 2 =
moderately; 3 = a lot; 4 = extremely), 7 subscales and a=
0.966 [10]. For all the questions answered on five point
likert-scale amean score was calculated for all 7 subscales
which gave an overall mean distress score. Any individual
with an overall score of 42 or mean score of 2.5 in a
subscale was suggestive of OCD [10]. The subscales
include washing (performing a cycle of events to purify
oneself only due the fear or contamination), obsessing
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(overwhelming anxiety and stress that renders one unable
to carry out day to day activities), checking (the
unavoidable urge to check repeatedly and look for errors),
neutralizing(an effort to eliminate adisturbing thought that
poses a great deal of distress), hoarding (compulsive
inability to throw away useless items), ordering (an
obsession to put everythingina certain way or manner)and
doubting (to remain unsure of a certain event even after
repeated going over the situation mentally to the point of
exhaustion). Mean and standard deviation was used to
present numeric data while percentages and frequencies
were used to present nominal data. The statistical analysis
was done using Statistical Package for Social Sciences
version 23.0. P < 0.05 was considered significant. Fisher
exact test was used to assess the association between
gender of medical and dental practitioners with the
presence of obsessive compulsive disorder symptoms.

RESULTS

The mean age of the participants was 24.81+2.109 years
with 20.5% males and 41.1% females and 73 (50%) medical
and 73 (50%) dental practitioners. Table 1 shows a
statistically non-significant association between the
gender of medical and dental practitioners and the
symptoms of washing, obsessing, checking and
neutralizing. Among the medical practitioners it was seen
that the symptoms of washing (50%), obsessing (50%),
checking (37.5%) and neutralizing (37.5%) were higher in
males as compared to the females. Among the dental
practitioners the symptom of washing (22.7%), obsessing
(18.2%) and neutralizing (9.1%) were more prevalent in
males while the symptom of checking was more prevalent
infemalesasshowninTable1.

Table 1: Association of washing, obsessing, checking and
neutralizing symptoms in medical and dental practitioners with
respecttogender

Medical practitioners Dental practitioners
Male Female p-value Male Female p-value
Washing |Present| 4(50%) [2(22.2%)| 0.335 |5(22.7%)|10(13.6%)| 0.760

Symptom

Absent | 4(50%) |7(77.8%) 17(77.3%) | 41(80.4%)
. Present| 4(50%) | 1(11.1%) 4(18.2%) | 6(11.8%)
Obsessin . )
g Absent | 4(50%) [8(88.9%) 0.131 18(81.8%) |45(88.2%) 0.476
. Present|3(37.5%)(2(22.2%) 1(4.5%) | 4(7.8%)
Check
ecHing Absent [5(62.5%)|7(77.8%) 0.620 21(95.5%)|47(92.2%) 1.000
. 5% 1% 2(91%) | 4(7.8%
Neutralizing Present|3(37.6%) [ 1(11.1%) 0.294 (8.1%) | 4(7.8%) 1.000

20(90.9%)[47(92.2%)

Absent |5(62.5%)(8(88.9%)

Table 2 shows that the symptom of ordering was more
prevalentin the malesin comparison to the females and its
association with gender was significant. There was a non-
significant association between the symptom of hoarding
and doubting between male and female medical
practitioners with all these symptoms being more
prevalent in males in comparison to females(62.5% and 25
% respectively). The association between hoarding,
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ordering and doubting was statistically non-significant
with male and female dental practitioners where the
prevalence of hoarding (18.2%) was higher in the males
while that of ordering (15.7%) and doubting (9.8%) was
higherinthe femalesasshowninTable 2.

Table 2: Association of hoarding, ordering and doubting
symptoms in medical and dental practitioners with respect to
gender

Medical practitioners

Dental practitioners

Symptom
Male Female p-value Male Female p-value
) 5(62.5%)(3(33.3% 4(18.2%) | 3(5.9%
Hoarding Present/5( L ) 0.347 ( | 5(6.9%) 0.188
Absent |3(37.5%)|6(66.7%) 18(81.8%) | 48(94.1%)
. 5(62.2%)| 1(11.1% 2(9.1%) | 8(15.7%
Ordering Present|5( )| 1 ) 0.05 (91%) | 8( ) 0713
Absent |3(37.5%)|8(88.9%) 20(90.9%)|43(84.3%)
. 2(25%) | 0(0% 2(9.1%) | 5(9.8%
Doubting [LreSent] 2(26%) | 0(0%) | ), | 2(8.1%) ] SO8%) | 00
Absent | 6(75%) [9(100%) 20(90.4%)[46(30.2%)

DISCUSSION

Obsessive Compulsive Disorder (OCD) is a psychological
condition that impacts a person's standard of life relatively
frequently. Its association with severe degrees of societal
and vocational impairment underscores the importance of
further research in this important clinical domain [11].
According to reports, it ranks as such fourth greatest
prevalent psychological condition in the US [12, 3].
Worldwide estimations of OCD frequency fluctuate.
Accordingtoreports, the annual occurrence of OCDranges
from 1.1t0 1.8% globally and 1.2% within the United States
[1]. Surveys conducted in Singapore as well as Iran, two
separate Asian countries, found a lifelong frequency of
1.8% and 3%, correspondingly [14, 15]. OCD reported
prevalence across South Asian investigations range from
0.28% in India to 3% in Pakistan [16, 17]. In Turkey, OCD
affects 3.0% of the general population and 4.2% of
university graduates[18, 19]. Regarding the male to female
OCD ratios, women amongst Turkish university graduates
showed significantly larger prevalence than males (3.3%
vs. 2.5%) [19]. According to our study in the medical
practitioners the symptoms of washing (50%), obsessing
(50%), checking (37.5%) and neutralizing (37.5%) were
higher in males as compared to the females. Among the
dental practitioners the symptom of washing (22.7%),
obsessing (18.2%) and neutralizing (9.1%) were more
prevalent in males while the symptom of checking was
more prevalent in females. Several psychological
problems, particularly OCD, exhibit greater lifelong
diagnoses percentages among women. Compared to men,
women suffering anxiety and depression had a greater
impact of illness [20]. A study done in Pakistan reported
that OCD was much more common in the group of people
who weren't aware that they had the iliness as reported in
the statistical data(14.5% vs. 5.9%)[21]. In comparison to
figures recorded within United States(2.3%), Spain as well
aslran(1.8%), Netherlands (0.4%), & Germany (0.39%), the
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cumulative incidence of 0CDwas 10.1% [ 13, 14, 22]. A study
by Asghar et al., observed the symptoms of OCD in medical
and dental students with regards of gender and he
proposed that with the exception of inspecting, greater
female subjects in his investigation showed evidence of
compulsive cleaning, checking, organizing, and hurting.
However, evidence of washing urge was detected in 12% of
men and 22% of women, correspondingly. A checking
tendency was evident in 15% of the female individuals and
17% of the male subjects[21]. According to our study there
was anon-significant association between the symptom of
hoarding and doubting between male and female medical
practitioners with both these symptoms being more
prevalent in males in comparison to females(62.5% and 25
% respectively) but significant with the symptom of
ordering with the symptom being more prevalent in the
males (62%) in comparison to the females (11.1%). The
association between hoarding, ordering and doubting was
statistically non-significant with male and female dental
practitionerswhere the prevalence of hoarding(18.2%)was
higher in the males while that of ordering (15.7%) and
doubting(9.8%)was higher in the females. Likewise, it was
noted that OCD manifestations differed by gender, with
women reporting much higher levels of decontamination
and cleaning than men [23]. This discrepancy may result
from the different social obligations that males and girls in
society have [24, 25]. Despite the lack of community
evidence in Pakistan, incidence of 3% OCD recorded in the
general population [17] and the most up-to-date recent
numbersdepending on hospital records show that asizable
proportion of OCD sufferers need psychiatric assistance.
According to research, both men as well as women are
similarly susceptible to this condition. Yet, both older and
more current studies have reported varying accounts of
the prevalence of males or women who appear with OCD.
The fact that women are more likely to appear with OCD in
Iran[14]and Greece supports this variability[ 26 ]. Although
a lot of work has been done on Obsessive compulsive
disorderthereisnotanelaborate of body literature that has
evaluated the role of gender in its prevalence. Our study
evaluated the role of gender in the development of this
disorder with reference to the area of practice. Medical
doctors and dentists both come in close contact to the
body fluids like blood and saliva. The fear of crossinfection
and contamination canresultantly be very highinthem. Our
study will help unravel the role that gender hasto playinthe
development of OCD in them and will help provide valuable
means to relieve the practitioners of any distress they are
facing in the process of care giving. This will eventually
make the provision of health care more effective.

CONCLUSIONS
Among the medical practitioners the symptoms of
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washing, obsessing, checkingand neutralizing were higher
in males as compared to the females. Among the dental
practitioners the symptom of washing, obsessing and
neutralizing were more prevalent in males while the
symptom of checking was more prevalent in females. The
symptoms of hoarding, ordering and doubting were more
prevalent in males in comparison to female medical
practitioners. Among the dental practitioners where the
prevalence of hoarding was higher in the males while that
of orderingand doubtingwashigherinthe females.
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Bleeding fromruptured arteriovenous fistulae (AVF)is a distressing complication resulting from
multiple factorsand canlead to life-threateninghemorrhage. Objective: To analyze factors that
contribute to the development of a bleeding ruptured AVF which could enable us to make
decision regarding line of management for saving these AVFs. Methods: This cross-sectional
study was conducted at Department of Vascular Surgery, Sindh Institute of Urology and
Transplant (SIUT), including 52 patients presenting with burst arteriovenous fistula during the
time period of six months. Data collection was carried out using a pretested questionnaire
which comprised of detailed history regarding pre-operative and per-operative factors related
to burst fistula. Results: The mean age of the patients was 35.7 + 19.6 years with gender
distribution identified as male (51.9%) and female (48.1%). The major outcome of the study was
salvageability of AVF which was observed to be 36.5% among the study cohort. We also analyzed
association of AVF salvageavility with pre-operative and intraoperative factors which showed
its significant association with risk factors such as fistula age (<40 or > 40 days), area of
surrounding inflammation, overlying skin, bleeding AVF before initiation of hemodialysis from
fistula, type of cannulation, site of bleeding from AVF and ligation/repair status of fistula.
Conclusions: Understanding these significantly associated factors could contribute to the
early detection and allow measures aimed at averting adverse outcomes, which can span from
thelossof vascularaccessto severe health problemsand even, insome cases, prove fatal.

INTRODUCTION

Haemodialysisisrecognizedasaformofrenalreplacement
therapy which is a measure to sustain acute kidney injury
(AKI) or a prolonged, gradual loss in renal function, called
chronic kidney disease (CKD), until a kidney transplant can
be carried out, or for sustaining those ineligibles for it [1].
Many of the patients who failed to become candidate for
renal transplantation remain dependent on HD for lifetime
with ultimate long-term need for the development of
dialysis access [2]. Haemodialysis patients with central

venous catheters have larger mortality secondary to the
development of infections while patients with native
arteriovenous fistulas (AVFs) tend to experience extended
patency and lesser complications. Therefore, AVFs is
considered as the most preferred renal replacement
methods [3]. National Kidney Foundation Kidney Disease
Outcomes Quality Initiative vascular access guidelines
correctly rank the arteriovenous fistula (AVF) as the best
available access for providing haemodialysis[4]. AV fistula
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by definition is the autologous arteriovenous access
surgically created communications between native artery
and vein in an extremity where vein serves as the
accessible conduit [5]. Most commonly suggested AVF
include radiocephalic fistula, brachiocephalic fistula and
basilic vein transposition. The access that is formed is
usually used for HD 2-5 times per week [6]. Understanding
the potential complications of AVFs may lead to their well-
timed detection and enable actions to be taken that might
avert damaging consequences that range from loss of
vascularaccessto serious morbidity, and may ultimately be
fatal[7]. The potential complications of fistulae for HD are
lymphedema, infection, aneurysm, stenosis, congestive
heart failure, steal syndrome, ischemic neuropathy and
thrombosis. Such fistulas could also result in blood loss
due to development of pseudo-aneurysm secondary to
repeated punctures for vascular access, stenosis,
infection trauma and use of anticoagulant which ultimately
led these patients to present in surgical emergency[8]. To
better preserve and manage bleeding ruptured
arteriovenous fistulas (AVFs), understanding their early
causes and associated outcomes is crucial for effective
intervention and safequarding these vital conduits in
patients[9].

METHODS

This cross-sectional study was conducted at Department
of Vascular Surgery, Sindh Institute of Urology and
Transplant(SIUT), atertiary care hospital after the approval
of synopsis from ERC (Ethical review committee) of SIUT
(SIUT-ERC-2023/A-437). We enrolled all the patients
presentingwith burst arteriovenous fistula either before or
after initiation of haemodialysis over the time period of six
months from March 15, 2023 to August 31, 2023. Data were
collectedusing convenience sampling technique. Inclusion
criteria were patients presenting with bleeding from AVF
both before and after initiation of haemodialysis from the
fistulae while patients undergoing HD presenting with
bleeding arteriovenous grafts were excluded. The
calculated sample size of the study calculated through
OpenEpi, was 52 patients based on the frequency of
bleeding/hematoma AVF observed as 16.7% [10] with a
margin of error 7 % and 95 % confidence level. Data
collection was carried out after taking patient's informed
consent using a pretested questionnaire which included
socio-demographic details, detailed history regarding pre-
operative factorssuchasage of fistula, time duration since
its construction, co-morbidity i.e, DM and HTN, site of
fistula, pre-dialysis or post dialysis rupture of fistula and
also information about the per-operative/intra-operative
findings such as site of bleeding, presence of proximal
stenosis, presence of pseudo aneurysm, need for ligation
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or repair and salvage of fistula for HD. Statistical analysis
was done using SPSS version 23.0. Continuous data were
shown as mean * standard deviation (SD) while categorical
variables were presented as frequency and percentages.
For identification of risk factors associated with
salvageability of AVF, a chi-square test was undertaken. A
p-value of less than 0.05 was considered significant.
Confidentiality of patient data were maintained throughout
the study.

RESULTS

Inthis study, a total of 52 participants presented with burst
fistula from March 15, 2023 to August 31, 2023. The gender
distribution consisted of 27 participants identified as male
(51.9%)and 25 as female(48.1%)with anaverage age of (35.7
+19.1) years. The prevalence of underlying co-morbidities
included diabetes mellitus (DM) in 3.8%, hypertension
(HTN), the most common co-morbidity accounted for
53.8%. Ischemic heart disease (IHD) constituted 1.9% of
the sample. Notably, 9 individuals (17.3%) were found to
have both DM and HTN, while only 1 participants (1.9%)
presented with the combination of DM, HTN, and IHD. A
considerable proportion of the participants, 11 individuals
(21.2%),had no co-morbiditiesas presentedin Table 1.
Table 1: Baseline Characteristics

Variable Patients (N=52)

Age (Years) 35.7+19.6

Gender
Male 27(51.9%)
Female 25(48.1%)
DM 2(3.8%)
HTN 28(53.8%)
IHD 1(1.9%)
DM & HTN 9(17.3%)
DM, HTN & IHD 1(1.9%)
None 1(21.2%)

(DM: Diabetes Mellitus, HTN: Hypertension, IHD: Ischemic Heart
Disease)

Inour setup, the underlying cause of renal failure in most of
the patients was idiopathic (38.5%) followed by
hypertension (17.3%), diabetic nephropathy (9.6%) and
renal stone disease (7.7%). Some other causes of renal
failure like obstetric complications, bladder obstruction
and autoimmune disorders were also reported. The
frequency of dialysis was also analyzed which showed that
twice aweek patients were most common(67.3%)followed
by thrice weekly(28.8%)and once aweek(3.8%)as shownin
Table 2.
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Table 2: Hemodialysis patient characteristics
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Variable Patients (N=52)

Variable Patients (N=52) Site of Fistula
Cause of Renal Failure Right Basilic Vein Transposition 3(5.8%)
Amyloidosis 1(1.9%) Left Basilic Vein Transposition 9(17.3%)
ARF secondary to obstetric complication 2(3.8%) Left Brachiobasilic 3(5.8%)
Autoimmune disorder (SLE) 1(1.9%)
Bilateral medullary nephrocalcinosis 1(1.9%) <2cm 35(45.5%)
Bladder outflow obstruction 1(1.9%) 2-4cm 11(14.3%)
CRF secondary to DM & HTN 1(1.9%) >4 cm 25(32.5%)
CRF secondary to HTN 9(17.3%) None 6(7.8%)
CRF secondary to obstetric complication 1(1.9%) Intact 5(9.6%)
CRF secondary to Pre-eclampsia 1(1.9%) Indurated 25(48.1%)
Idiopathic 20(38.5%) Necrosed 22 (42.3%)
Obstructive Uropathy 3(5.8%) Bleeding AVF before initiation of Hemodialysis from Fistula
Posterior urethral valve 1(1.9%) Yes 13(25%)
Postpartum hemorrhage 1(1.9%) No 39(75%)
Renal stone disease 4(7.7%) Duration of Symptoms (Days) 7.6+3.9
Duration from Bleeding to Intervention (Days) 7.8+4.1
Once a week 2(3.8%) Duration from Admission to Procedure (Days) 1.9+0.7
Thrice weekly 15(28.8%) Button Hole 3(5.8%)
(ARF: Acute Renal Failure, SLE: Systemic Lupus Erythematosus, Step Ladder 17(32.7%)
CRF: Chronic Renal Failure, DM: Diabetes Mellitus, HTN: Area Technique 22(42.3%)
Hypertension) Unknown 10(19.2%)
During pre-operative assessment of the factors related to
the AVF, it was noted that the most preferred side for AVF Yes 12(23.1%)
surgery was found to be the left brachiocephalic (42.3%) No 40(76.9%)
followed by left radiocephalic location (19.2%). The
proportion of Left basilic vein transposition came out to be Outflow Refashioning 1(1.9%)
17.3% which was nearly equal to left radiocephalic site. The Venoplasty 12(23.1%)

frequency of age of fistula in less than 40 days AVF was
(19.2%)while (80.8%)in more than 40 days AVF. There were
total 47(90.4%) patients who presented with bleeding AVF
with surrounding inflammation. In the examined patient
cohort, overlying skin induration was observed in 48.1% of
cases, while necrosis of the overlying skin was
documented in 42.3% of patients. The mean duration of
symptoms was 7.6 + 3.9 days whereas bleeding to
intervention time period was spread over 7.8 + 4.1days. The
predominant technique employed in our study was area
technique (42.3%) followed by step ladder technique
(32.7%). In 19.2% of the cases, the technique remain
unidentifiedasshownin Table 3.

Table 3: Pre-Operative Characteristics

Variable

Patients (N=52)

Age of Fistula (< 40 or > 40 Days)
(< 40 Days)
(> 40 Days)

10(19.2%)
42(80.8 %)

Site of Fistula

Left Radiocephalic 10(19.2%)

None 39(75%)

In this study, we observed a distribution of bleeding sites
from AVF among the study population, with 19.2% of cases
attributed to anastomotic site, 9.6% to side branch, and a
majority, 71.2%, were categorized as needling site. AVF
were subjected to ligation in 59.6% whereas 40.4%
underwent repair of AVF. Clinical evidence of proximal
stenosis was found in 55.8% of the cases while bleeding
AVF with pseudoaneurysm was documentedin 48.1% of the
patients. The salvageability of AVF was observed to be
36.5% amongthe study cohortas presentedin Table 4.
Table &4: Per-Operative Factors

Patients (N=52)
Site of Bleeding from AVF
Anastomotic site
Side branch
Needling site
AVF ligated/Repaired

Variable

10(19.2%)
5(9.6%)
37(71.2%)

31(59.6%)
21(40.4%)

Ligated
Repaired

5(9.6%)
22(42.3%)

Right Brachiocephalic
Left Brachiocephalic
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Patients (N=52)
Clinical evidence of Proximal Stenosis

Variable

Yes 29(55.8%)
No 23(44.2%)
Yes 25(48.1%)
No 27(51.9%)
Surgical Treatment for Stenosis/Pseudoaneurysm
Outflow Refashioning 1(1.9%)
Outflow Venoplasty 4(7.7%)
Outflow Refashioning with pseudoaneurysmectomy 3(5.8%)
Outflow venoplasty with pseudoaneurysmectomy 6(11.5%)
None 38(73.1%)
Yes 19(36.5%)
No 33(63.5%)

We observed that salvageability of fistula was significantly
associated withrisk factors such as fistulaage(< 40 or> 40
days), bleeding AVF with surrounding inflammation, area of
surrounding inflammation, overlying skin, bleeding AVF
before initiation of hemodialysis from Fistula, type of
cannulation, site of bleeding from AVF and ligation/repair of
fistula (Table 5). While factors such as gender, co-
morbidity, site of Fistula, frequency of dialysis, previous
intervention on AVF, clinical evidence of proximal stenosis
and bleeding AVF accompanied with pseudoaneurysm
didn't show any significant association with salvageability
of fistula.

Table 5: Association of Salvageability of fistula with AVF
ligated/Repaired

AVF ligated/Repaired

Parameter = = Total
Ligated Repaired

No | 31(93.9%)| 2(6.1%) |33(100.0%)
Yes| 0(0.0%) [19(100.0%)|19(100.0%)| 0.0001
Total 31(59.6%) [21(40.4%)|52(100.0%)

DISCUSSION

Pakistan has a gross population of 144 million with majority
of population(65%)livinginrural areas. In Pakistan, chronic
renal failure cases are endlessly increasing with an
expectedincidence of more than 100 new cases per million
population annually of end-stage renal disease (ESRD).
There is still very inadequate data existing on the gamut of
renal diseases culminating in chronic renal failure in
Pakistan. In one study conducted at Sindh Institute of
Urology and Transplantation (SIUT), a tertiary care center
situated in Karachi reported that out of total 874 enrolled
patients the largest group of patients were those in whom
the aetiology was unknown. Following that, diabetes
mellitus (DM) and hypertension (HTN) emerged as the
subsequent most prevalent underlying factors.
Obstruction both secondary to stone disease and lower
tract pathology came out as the fourth commonest cause

p-value

Salvageability of Fistula
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[11]. Our results also showed alignment with this prior
research as most of the patients were idiopathic (38.5%)
followed by hypertension (17.3%), diabetic nephropathy
(9.6%) and renal stone disease (7.7%). At present, Arterio-
venous fistula (AVF) has established itself as the gold
standard vascular access; and is reverberated in the renal
disease outcomes and quality initiative (KDOOQI) guidelines
[12, 13]. Both patient related (co-mobidity, gender, age,
cause of renal failure) and vascular related factors such as
vascular anatomy, surgical procedure, AVF placement,
previous complications, techniques employed for the
correction of developed complications affect ultimately
AVF maturity, patency and possibly result in burst fistulas.
Certain other factors have also been identified that affect
the AVF are daily care, the cannulation technique used, and
the size and angle of the needle inserted [14]. Numerous
researches have published the data on various aspects
such as AVF patency and maturation but there is extremely
limited data available on the incidence of burst AV fistula.
At our setup, we encounter the cases of burst fistula
frequently. In Pakistan, not a single study has been
conducted on the patients presenting with ruptured AV
fistula so our study is the first conducted research
analyzing various pre-operative and per-operative factors
associated with burst fistula. Although the
recommendations are for the orderly placement of
vascular access for dialysis such as radio-cephalic,
brachio-cephalic, basilica-vein transposition followed by
AV graft placement as a last resort, but it is evident from
previous literature that patient factors majorly affects the
preference of fistula sites. One study in this regard
conducted in PNS Shifa Islamabad on 726 dialysis
dependent patients, reported left brachio-cephalic as the
most common site for fistula formation followed by left
radio-cephalic site whichisalso consistent with ourresults
where left brachio-cephalic is the most common site
accounting for 42.3% of the cases followed by left radio-
cephalic [15]. Proximal stenosis associated with AVF was
reported intra-operatively in more than half of the patients
inourstudy. Literature alsodocument stenosis as the most
common type of complication accompanied with fistula.
One study in this regard reported some of the related
findings in patients who developed stenosis such as use of
button hole cannulation technique, however it also
emphasized that stenosis is influenced by other factors
also. On contrary, our study reports area technique as the
most frequently employed technique[16]. In our center, we
found 48.1% cases of bleeding AVF accompanied with
pseudoaneurysm during the study period. Previous
literature linked the development of pseudoaneurysms
with the cannulation techniques. According to Van Loon et
al., the development of both aneurysm and
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pseudoaneurysms are associated with area puncture and
rope ladder technique as compare to buttonhole technique
[17]. Mudoni et al., stated that pseudoaneurysms may arise
from the anastomosis and reflect leaking of blood
outside the lumeneitherduringthe perioperative period
due to surgical techniques or later as a complication of
infection which could even lead to massive hemorrhage
[18]. In the case of vascular surgery, infection at the
surgical site is thought to be a pronounced risk for
massive bleeding due to loose stitches and open
wounds whichareindirect connectionto thearteries[19].
With all of these characteristics, the overall rate of ligated
fistulas (59.6%) exceeded that of repair cases [20]. In our
study including a total of 31 cases subjected to AVF ligation
procedures, 11 cases of brachial artery ligation and 2 cases
of radial artery ligation were performed. Noteworthy
among our findings is the remarkable absence of any
reported occurrences of limb ischemia within our study
cohort. This observation underscores the significance of
employing precise surgical techniques and careful
postoperative care in alleviating the risk of ischemic
complications subsequentto AVF ligation procedures.

CONCLUSIONS

In conclusion, our results provide contemporary data on
factors associated with salvageability of ruptured AV
fistula. However further studies are needed in order to
elaborate on these findings and provide a comprehensive
understanding of causes and outcomes associated with
burst fistulas so that they could be managed effectively.
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Low back pain being a prevalent disease is affecting the quality of life. The health care
professionals also experience low back pain due to their nature of work. Objective: To
determine the prevalence of low back pain with its contributing factors and its impact on life's
quality of healthcare professionals. Methods: The cross-sectional study design was applied to
conduct this study. Inthis study, atotal of 384 health care professionals from different hospitals
of Lahore, Pakistan were randomly surveyed. Descriptive statistics and Chi square test used to
analyze the data(p-value < 0.05). Results: The frequency of pain in lower back was 63% among
health care professionals. A total of 56% female healthcare professionals had low back pain.
Risk factors i.e. smoking behavior, poor posture at work, standing time, working hour per day,
sleeping disorder and general stress had significant association with pain intensity rating scale
(p-value <0.05). The quality of life of healthcare professionals measured with Oswestry disability
index (0ODI) had also significant relation with low back pain (p-value < 0.05). Conclusions: In
conclusion, the pain in lower back was more prevalent in female healthcare professionals.
Occupational risk factors, Smoking behavior, sleeping disorder and general stress were
considered as major risk factors. The most useful coping strategy was rest. The quality of life of
healthcare professionals were highly effected by low back pain.

INTRODUCTION

Low back pain (LBP) is the sixth-highest burden and is
associated with higher impairment globally [1]. The low
back pain is also considered as the fifth cause to consult
doctors all over the world. It also considered as an issue of
health throughout history, dating back to BC 1500[2]. Low
back discomfort affects a lot of people worldwide, and this
figure is rising day by day. People from all around the world
experience low back pain. China has an 80% prevalence of
lower back pain, while Koreahasa30% prevalence[3]. The

long working hours, excess load of work, insufficient
working staff and instruments, less time of break during
work, incorrect work position and road traffic injuries can
all be occupational risk factors for LBP in healthcare
workers [4, 5]. The activities related to physical work,
smoking behavior and household factors such as use of
computers and watching television are considered as
major risk factors[6]. Several studies have found anumber
of risk factors connected to LBP in the general population,
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such as advanced age, alcohol, drug misuse, family history
and gender. The frequency of exercise, obesity, incorrect
alignment and posture and smoking are also contributing
towards low back pain. The professional considerations
such as extended sitting and standing; past back injuries;
as well as psychological and social concerns are also
leading cause of low back pain[7, 8]. The pain in low back
among healthcare professionals may interfere with
providing quality patient care, result in lost workdays, and
increase financial burden [9]. Due to its severity, it is the
main reason for job loss, changing work environments,
taking leave from job and it effects the resources of
healthcare, alongwith decreaseinactivities of daily lifeand
social life [10]. The risk factors that can be changed
occupation-related issues such bad posture, prolonged
sitting, andliftinglarge loads. Age and a patient with history
of pain in lower back are non-modifiable contributing
factors while inactivity in life, high BMI and smoking
behavior are modifiable factors [11, 12]. Ignoring pain as a
musculoskeletal system symptom has major health
repercussions, ranging from discomfort to a lower quality
of life to injury and disabilities [13]. So, the study aimed to
determine the prevalence, risk factors of low back pain and
itsimpact on the quality of life of health care professionals
of Lahore, Pakistan.

METHODS

The cross sectional study was designed to find out the
prevalence of low back painandits effects on the quality of
life of healthcare professionals. The study was conducted
in both public and private hospitals of Lahore, Pakistan.
The duration of study was 8 months from December 2022
to July 2023. The study population was healthcare
professionals who were working in both public and private
selected hospitals of Lahore. Male and female healthcare
professionals aged 18-60 years working from more than six
months in randomly selected private and public hospitals
were included in this study. While participants with
pregnancy, degenerative joint disease, arthritis, vertebral
fractures and spondylolisthesis were not included in this
study. The random sampling technique was used. The size
of sample was calculated by following formula in which
proportion of population(p)is 50% or 0.5, confidence level
(z)=1.96and margin of error(e)is consideredas 5% or 0.05.
n=7p(1-P)
eZ

A total of 384 health care professionals were randomly
surveyed from selected public and private hospitals of
Lahore. Data were collected using a structured self-
administered English version questionnaire which consist
of three parts. The first part consisted of socio-
demographicrelated questions, the second part consisted
of work related questions and the third part consisted of

DOI: https://doi.org/10.54393/pjhs.v4i11.1133

Oswestry Disability Index (ODI) questionnaire developed by
Fairbank, Couper, Davies & O'Brien in late 1970, which
quantified the effect of disability on quality of life of
healthcare professionals . The data were analyzed using
descriptive and statistical analysis (Chi square). P-value <
0.05was consideredsignificant. The confidenceinterval of
95% was considered to find out prevalence of painin lower
back. Chi square was considered as to find out the
consequence of risk factors and to find out the relation
between intensity level of low back pain and other
variables.

RESULTS

A total of 384 participants were selected from public and
private hospitals. The mean age of participants was
31.13+5.82 years. Atotal of 56% participants were femalein
this study. The profession of 47%, 25%, 17%, 12%
participants were medical doctors, nurses, allied health
professionals and dentist respectively. In term of working
experience, 55% of the participants had less than 5 years
which were majority participants of this study. According
to body mass index (BMI), a total of 60% of the participants
were with normal weight while 27% of the participants
were overweight. A total of 84% of the participants were
non-smokers. Interm of consumption of tea or coffee, 75%
of the participants consume tea or coffee. A total of 77% of
the participants did not go for exercise regularly. A total of
37% participants had experienced work related stress and
49% of the participants remained in poor posture at work
place. The participants which felt mild to severe pain made
up 64 % of this study. About 80% of the participants used
the rest technique to handle low back pain while 10%
participants used medication to tackle the low back pain.
About 3% of the participants did physiotherapy techniques
to reduce their back pain. A total of 82% of participants
have experienced minimal disability while 15% of
participants have experienced moderate disability.
Statistical analysis (Chi square) was done between pain
intensity rating scale and other variables of low back pain.
The nature of hospital, profession and working experience
was statistically significant as the p-value was less than
0.05(Table1).

Table 1: Statistical analysis between pain intensity rating scale
andsociodemographicvariables
Pain intensity rating scale
No pain Mild Moderate Severe
F (%) F (%) F (%) F (%)

Nature of hospital

Categories p-value

Public A 33(8.59) | 49(12.76) | 29(7.55) | 9(2.34)
Public B 17(20.05) | 65(16.92) | 2(0.52) | 16(4.16) 0.000
Private C 48(12.5) | 19(4.9) 5(1.30) 0(0) ’

Private D | 42(10.93) | 28(7.29) | 2(0.52) 0(0)

Male 68(17.70) | 68(17.70) | 29(7.55)
Female 79(20.57) | 93(24.21) | 29(7.55)

11(2.86)

14(3.64) 07865
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Marital status

Married 61(15.88) | 70(18.22) | 22(5.72) | 8(2.08) 0.317
Unmarried | 72(18.75) | 91(23.69) | 36(9.37) | 17(4.42) ’
Graduation | 88(22.91) |113(29.42)| 37(9.63) | 21(5.46)

Master 33(8.59) | 32(8.33) | 9(2.34) | 2(0.52) 0.232

Specialization| 18(4.6) 14(3.64) | 12(3.12) 2(0.52)

Profession

Doctors | 53(13.80) | 89(23.17) | 20(5.20) | 15(3.90)

Nurses 35(9.11) | 30(7.81) | 24(6.25) | 7(1.82)

Dentists | 21(5.46) | 19(4.94) | 6(1.56) | 10.26) | 0.005
Allied health | 535 07) | 935.9) | 82.08) | 2(0.52)

professionals

Working experience
<5y 87(22.65) | 87(22.65) | 30(7.81) | 6(1.56)

5-10y 37(9.63) | 58(15.10) | 24(6.25) | 14(3.64) 0.029
11-15y 14(3.64) | 11(2.86) | 3(0.78) | 3(0.78) '
>15y 2(0.52) | 5(1.30) | 1(0.26) | 2(0.52)

Body Mass Index(BMI)was not considered as significant as
the p value is 0.243. Smoking behavior, sleeping disorder
and general stresswas considered as significant as p-value
isless than 0.05. While BMI, tea or coffee consumption and
exercise behavior had p-value more than 0.05 and
considered asinsignificant(Table 2).
Table 2: Statistical analysis between pain intensity rating scale
andriskfactorsof LBP
Pain intensity rating scale
No pain Mild
F (%) F (%) F (%) F (%)
BMI
Underweight | 21(5.46) | 22(5.72) | 5(1.30) 0(0)
84(21.87) | 91(23.69) | 36(9.37) | 20(5.20) 0.243
35(9.11) | 48(12.5) | 17(4.42) | 5(1.30)
Smoking behavior
12(3.12) | 37(9.63) | 8(2.08) 5(1.30)
128(33.33) [124(32.29)| 50(13.02) | 20(5.20)
Consumption of coffee or tea

Yes 103(26.82)(123(32.03)| 46(11.97) | 18(4.68) 0.808
No 37(9.63) | 38(9.89) | 12(3.12) 7(1.82)

Sleeping disorder

Moderate Severe p-value

Categories

Normal

Overweight

Smoker
Non smoker

0.035

Notatall | 85(21.87) [109(28.38)| 19(4.94) | 12(3.1)
Alittle 54(14.06) | 51(13.28) | 32(8.33) | 13(3.38) 0.000
Severe 1(0.26) 1(0.26) 7(1.82) 0(0)

General stress

Notatallto | 7519 53) | 52(13.54) | 18(4.68) | 11(2.86)
Moderate | 62(16.14) |90(23.43) | 32(8.33) | 14(3.64) | 0-000
High 30.78) | 19(4.94) | 8(2.08) | 0(0)
Yes 28(7.29) [ 4311.19) [ 14(5.64) [ 20052) [
No 112(29.16) [ 118(30.72) | 44(11.45) | 23(5.98) )

Physical effort, poor posture, frequent bending or twisting
at work and working hour per day were statistically
significant. While work stress, working shift, lifting heavy
objects, transferring patients, traveling time per day and
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Leave due to lower back pain were insignificant as the p-
valueislessthan0.05(Table 3).
Table 3: Statistical analysis between pain intensity rating scale
andworkrelatedriskfactors

Pain intensity rating scale
No pain Mild Moderate Severe p-value

F(%) F(%) F(%) F(%)

Categories

Work stress
Very low 19(4.94) | 23(5.98) | 9(2.34) 6(1.56)
Low 48(12.5) | 53(13.80) | 20(5.20) | 13(3.38) 0.293
Moderate | 56(14.58) | 66(17.1) | 18(4.68) 4(1.04) ’
High 17(4.42) | 19(4.94) | 11(2.86) 2(0.52)

Physical effort at work
39(10.15) | 61(165.88) | 13(3.38) | 8(2.0)
81(21.09) | 76(19.79) | 23(5.98) 5(1.30) 0.000
24(6.23) | 22(5.72) | 12(3.12)
Poor posture at work

No/Low
Medium
High 20(5.2)

Ocﬁggﬁ;gg”y 58(15.10) | 74(19.27) | 23(5.98) | 6(1.56)

Regularly | 74(19.27) | 77(20.05) | 26(6.77) | 12(3.12) | 0.004
Permanent 8(2.0) 10(2.6) 9(2.3) 7(1.82)
Frequent bending or twisting
66(17.18) | 68(17.70) | 36(9.3) | 3(0.78)

74(19.27) | 93(24.21) | 22(5.72) | 22(5.72) 0.000
Lifting heavy objects

37(9.63) | 57(14.84) | 19(4.94) | 13(3.38) 0.064

103(26.82)[104(27.08)| 39(10.15) | 12(3.12) ’
Transferring patients

30(7.81) | 37(9.63) | 12(3.12) | 6(1.56) 0.923

No 109(28.38)(124(32.29)| 46(11.97)
Overall standing time
1-4 h 36(9.37) | 64(16.66) | 31(8.07)
5-8h 55(14.32) | 54(14.06) | 21(5.46)
>8 h 49(12.76) | 43(11.19) | 6(1.56)
Working hour per day

19(4.94)

12(3.12)
10(2.60) 0.001
3(0.78)

4-6h 37(9.63) | 85(22.13) | 34(8.85) | 22(5.7)
6-8h 62(16.14) | 54(14.06) | 10(2.60) 0(0) 0.000
>8 h 41(10.67) | 22(5.72) | 14(3.64) | 3(0.78)

Traveling time per day
1-3h 109(28.38)| 135(35.15) | 47(12.23) | 23(5.98)

4-6h 27(7.03) | 24(6.25) | 11(2.86) 2(0.52) 0.45
>6 h 4(1.04) 2(0.52) 0(0) 0(0)
I U T
Day time 91(23.69) [ 118(30.72) | 31(8.07) | 13(3.38)
Night time 21(5.46) | 12(3.12) 4(1.04) 3(0.78) 0.005
Both 28(7.29) | 31(8.07) | 23(5.98) | 9(2.34)
Yes 37(9.63) | 27(7.03) | 10(2.60) | 3(0.78) 0115
No 103(26.82)|134(34.89)| 48(12.5) | 22(5.72) .

The pain intensity rating scale and impact of low back pain
on quality of life had showed high significance (p-value
0.05)(Table 4).

N
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Table 4: Statistical analysis between pain intensity rating scale
and quality of life

Pain intensity rating scale

Categories No pain Mild Moderate Severe p-value

F (%) F (%) F(%) F(%)
Quality of life

drenmnay  [124(32.29)|138(35.93) | 38(9.89) | 16(4.16)
Z'gg%ﬁﬁ%? 13(3.38) | 22(5.72) | 18(4.1) | 6(1.56)
0.000
drrete, | 3078) | 10.26) | 4104) | 3(0.7)
Crippled 0(0) 0(0) 0(0) 0(0)
Bed bound 0(0) 0(0) 0(0) 0(0)

DISCUSSION

Our study focused on finding the prevalence and risk
factors of low back pain and its effect on quality of life
among health care professionals of Lahore. Pain in lower
backis considered as one of the main issue of public health
and its prevalence is high in number in healthcare
professionals of both public and private hospitals.
Although, the healthcare professionals work at public
hospitals are more complaining about private hospitals.
Female healthcare professionals have high occurrence of
low back pain as comparison to male healthcare
professionals. Previous study in Simsek et al., also has
similar findings about the high occurrence of low back pain
among females [2]. Smoking behavior, sleeping disorder
and general stress are responsible for lower back pain.
Work related risk factors are also considered as major
reason of low back pain among healthcare professionals.
Cinar-Medeni et al., also identified similar risk factors
associated with low back pain in healthcare workers [15].
The most useful coping strategy that is used by many
healthcare professionals is rest in comparison to other
coping strategies. The low back pain has highly effect the
quality of life of healthcare professionals because due to
low back pain the daily activities of healthcare
professionals are disturbed. Spinhoven et al., also
suggested that rest is the most useful coping strategy
among chronic back pain patients[16]. We find out that the
prevalence of low back pain in our study is 63.2%. In
comparison to our study Luhur et al., in 2022 conducted a
study in Indonesia to find out the prevalence of low back
pain and they find that the prevalence of low back pain was
62.7% [17]. The findings of prevalence of low back pain
approximately aligns with our study results and might
differenceisdue todifference in sample size, methodology
and study designs. In our study, we find out that there is
association with low back pain and different risk factors
like work related risk factors are the main cause of low back
pain. In contrast of our findings Zahra et al., conducted a
study in Tabuk, Saudi Arabia in 2020 which also found
differentrisk factors are responsible for the cause of lower
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back pain like lifting of heavy objects, work with bending
position, the wrong positing of body and unstable condition
of working[18]. The mean age of health care professionals
in our study is 31.13+5.82. In similar to aforementioned
findings, a study was conducted by Zahra et al., in Saudi
Arabia and find out that the mean age of its study
participants was 31.6+8.65. The findings of our study
related with the above mentioned study but mild variation
was due to difference in study methodology [18]. In our
study we find out that there is no correlation between low
back pain and obesity but the work related risk factors are
major contributors of low back pain. In comparison to our
study Ibrahimetal., conducted study in2019in Malaysiaand
find out that obesity and low back pain was highly
correlated which was contrary to our study. But the
relevance of low back pain with an unfavorable work
environment was inaccordance of our study[5, 19]. We find
in our study results that that perceived stress scores are
significantly associated with low back pain. In contrast to
our study, Tsuboietal., reported that high perceived stress
was independently associated with a higher prevalence of
LBP [20]. The results vary from our study. But in
comparison to our study Vinstrup et al., in 2020 find out in
his study thatlow back painand perceived stress was highly
significant correlated which relates with our study findings
[21]. Ourstudyindicates that the quality of life of healthcare
professionals is highly associated with pain in low back. In
comparison to our study Mroczek et al., in 2020 found out
that quality of life of healthcare professionals was highly
effected by low back pain. The above mentioned study
aligns with our study [22]. We find in our study that rest is
the most frequent method used by many healthcare
professionals. The aforementioned result has similarity
with the finding of study conducted by Ibrahim et al., 2019
which determined thatrestis more prevalent method used
by healthcare professionalsto cope with low back pain[19].

CONCLUSIONS

It is concluded that low back pain is considered as one of
the mainissue of public health and its prevalence is highin
healthcare professionals of both public and private
hospitals. Low back pain is more prevalent among
participants working at public sector hospitals. Female
healthcare professionals have high occurrence of low back
pain as comparison to male. Healthcare professionals
suffering from sleeping disorder had more prevalent low
back pain. Stress is indicated as the major risk contributor
of low back pain. Occupation related risk factors are also
considered as major reason of low back pain among
healthcare professionals. The most useful coping strategy
thatisused by many healthcare professionals wasrest. The
low back painishighly effect the quality of life of healthcare
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Otosclerosis patients with remarkable hearing loss are instructed to undergo stapedectomy.
Stapedectomy is surgical removal of otosclerosis-damaged stapes, to improve hearing.
Objective: To compare the hearing loss in otosclerosis patients as the result of stapedectomy.
Methods: Cross-sectional observational study was conducted to compare hearing loss in
patients before and after stapedectomy. Total 25 otosclerosis patients of age 25-45 years, were
recruited for study throughrandom sampling technique. Setting was Shaikh Zayed Hospital with
duration of 6 months from January 2023 to May 2023. Patients undergoing stapedectomy with
co-morbid conditions (vertigo, inflammation at side of operation) were excluded. For data
collection of study subjects, well-structured self-constructed data collection form was used.
Hearing loss was accessed clinically through pure-tone audiometry (PTA). Data were analyzed
statistically through SPSS version 24.0 package. Results: Out of 25 patients, 14 (56.0%) were
female, while 11(44.0%) were male. Majority of them (60.0%) were in age group 25-30 years. Out
of 25, patients with hearing loss in pre-operative patients with moderate degree 10 (40.0%),
mixed degree were 25(100%)and patients in post-operative with moderate degree 14(56 %) and
mixed hearing loss were 24 (96.0%) in number. Conclusions: This study presents the findings
that in pre-operative stapedectomy patients there was moderate to severe degree mixed
hearing loss at all frequencies. Whereas, in post-operative stapedectomy patients there was
mild degree mixed hearing loss at all frequencies. Stapedectomy proved to be effective in
substantially reducing hearinglossin otosclerosis patients.

INTRODUCTION

The capacity toreceive sounds viaan organ(e.g. as the ear)
by identifying vibrations as recurring variations in the
amount of pressure of the surrounding environment is
known as auditory perception, orhearing[1]. Hearinglossis
the term for a partial or complete incapacity to hear [2].
The type of hearing loss depends upon the partway
involved in hearing that is damaged [3]. When there is an
issue with sound waves being transferred through the
middle ear, tympanic membrane, or outer ear, itisknown as
conductive hearing loss (CHL) [4]. The vestibulocochlear
nerve, inner ear, or sensory organ (cochlea and related

components) are the primary causes of sensorineural
hearingloss(SNHL)[5]. Mixed hearinglossisacombination
of CHL and SNHL [4]. A middle ear surgical treatment
called a "stapedectomy" is done to increase hearing [6].
CHL results from the stapes footplate being immobile as
opposed to normally being mobile [ 7]. Stapes fixation has
two main causes. The first is otosclerosis, a disease
process characterized by abnormal mineralization of the
temporal bone [8]. The 2nd is a congenital stapes
malformation [6]. Success rates for stapedectomy range
from eighty to ninety-five percent [9]. Stapedectomy
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indications include CHL (from stapes fixation), an air-bone
gap of a minimum thirty dB intensity, a finding of Carhart's
notch in the audiogram of a patient with a relative who has
CHL, and good cochlear reserve as determined by the
presence of good speech discrimination[10]. The purpose
of a stapedectomy is to improve hearing loss[8]. This can
significantly improve a person's quality of life [6]. The
procedure can also lessen dizziness, enhance balance, and
help with vertigo, tinnitus, as well as other otosclerosis
symptoms[11]. The "air-bone gap"is effectively closed by a
stapedectomy, restoring the best possible conduction of
sound through the air to the nerve cells' maximum
sensitivity to sound [12]. An audiometer can be used to
measure hearing through behavioral tests [11]. Even in
unconscious subjects, electrophysiological tests of
hearing can accurately measure hearing levels [13].
Researchers found limited data on national level on this
topic however there at international level data is available
but it will be beneficial to the community because people
will undergo stapedectomy surgery for the huge recovery
of their hearing loss after surgery. Hence the aim of this
study was to compare the hearing loss in otosclerosis
patientsastheresult of stapedectomy.

METHODS

It was prospective observational study. Convenient
sampling technique was used. The study was performed at
Shaikh Zayed Hospital Lahore, Punjab, Pakistan and ethical
approval was taken from research ethics committee of
University of Lahore. Duration of the study was 6 months
from January 2023 to June 2023. Sample size was 25 adult
patients undergoing stapedectomy. Sample size was
calculated through online calculator by using formula:

n:ZﬂM%;P)

on the basis of prevalence of Hearing Impairment 96% with
8% margin of error by using 95% confidence level and 5%
confidence interval[14]. Physician diagnosed otosclerosis
adult patient age more than 10 years; undergoing
stapedectomy and willing to participate in this research
project were recruited. Patients who failed to undergo
stapedectomy were excluded, patients with age greater
than 50 years along with foreign patients (non-Pakistanis)
and patients with co-morbid conditions (vertigo and
inflammation at the site of operation) were excluded from
this study. Moreover, patients unwilling to participate in
thisstudy were excluded. Right after theirenrollmentinthe
study, patients were required to fill out a data collection
form with questions about their diseases and
demographics. Patients were asked to complete the form
on their own, under the researcher's supervision. The
hearing loss was accessed through pure-tone audiometry
(PTA), before and after stapedectomy. Using the statistical
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package for social sciences package (SPSS Inc., version
24.0. ibm.), the collected data were analyzed. Inferential
and descriptive statistics were used to compile the
outcome variables. The categorical variables were
displayedasfrequenciesand percentages.
RESULTS

Table 1 shows demographics, out of 25 patients, 11(44%)
are male and 14 (56%) are female patients. Majority of the
patients15(60%)areinage group 25-30years.

Table1: Table 1: Demographics

Variables Categories N(%)
Male 1(44)

Gender
Female 14(56)
25-30 years 15(60)
Age 31-35 years 03(12)
36-40 years 07(28)

Table 2 shows pre-operative type of hearing loss. The
results show thatall of the pre-operative patients 25(100%)
have mixed hearing loss. There are 10 (40%) pre-operative
patients who have moderate degree hearing loss and 15
(60%) pre-operative patients who have severe degree
hearingloss.

Table 2: Pre-operative hearinglossin study subjects

Variables Categories N (%)
Type of hearing Mixed Hearing loss 25(100)
loss Conductive hearing loss 0.0(0)
Degree of Moderate 10(40)
hearing loss Severe 15(60)

Table 3 shows the finding that out of 25 pre-operative air
conduction patients, majority of the patient's air
conduction 13 (52%) are in intensity range 41-70db at 250
Hz. At 500 Hz majority of the patient's air conduction 16
(64%)are in intensity range 41-70 db. At 1000 Hz majority of
the patient's air conduction 21(84%) are in intensity range
41-70 db. At 2000 Hz majority of the patient's air conduction
19(76%)are in intensity range 41-70 db. At 4000 Hz majority
of the patient's air conduction 19 (76%) are in intensity
range 41-70 db. At 8000 Hz majority of the patient's bone
conduction15(60%)areinintensity range 41-70 db.

Table 3: Hearing loss in pre-operative patients through air
conduction

Sound Intensity Sound Frequency N (%)
CL)) 250Hz 500Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz
26-40 db 1(4) 0 0 2(8) | 3012) | 4(18)

41-70db 13(52) | 16(64) | 21(84) | 19(76) | 19(76) | 15(60)
71-90 db 11(44) | 9(36) | 4(18) | 4(18) | 3(12) | 6(24)

Table 4 shows the findings of pre-operative bone
conduction in patients, majority of the patient's bone
conduction 23 (92%) are in intensity range 0-25 db at 250
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Hz. At 500 Hz majority of the patient's bone conduction 22
(88%) are in intensity range 0-25 db. At 1000 Hz majority of
the patient's bone conduction 19 (76%) are in intensity
range 0-25 db. At 2000 Hz majority of the patient's bone
conduction 15 (60%) are in intensity range 26-40 db. At
4000 Hz majority of the patient's bone conduction 16 (64 %)
areinintensityrange 0-25db.

Table 4: Hearing loss in pre-operative patients through bone
conduction

Sound Frequency N (%)
1000Hz 2000Hz 4000 Hz

Sound Intensity
(db) 250Hz 500 Hz

0-25db 23(92) | 22(88) | 19(76) 4(16) 16(64)
26-40 db 2(8) 3(12) 4(18) 15(60) 8(32)
41-70 db 0 0 2(8) 6(24) 1(4)

Table 5 presents the hearing loss in post-operative
patients. Majority of the patients 24 (96%) experienced
mixed hearing loss as the result of stapedectomy.
Moreover, majority of the patients 14 (56%) experienced
moderate degree of hearingloss post stapedectomy.
Table 5: Post-operative hearinglossin study subjects

Variables Categories N(%)
Type of hearing Mixed Hearing loss 24(96)
loss Conductive hearing loss 1(4)
0 ; Mild 9(36)
egree 0
hearing loss Moderate 14(586)
Severe 2(8)

Table 6 shows that post-operative air conduction of 25
patients, there are majority of the patients 9 (36%) post-
operative air conduction are in intensity range 0-25db at
250Hz. At 500 Hz majority of the patients 1(44%) post-
operative air conduction are in intensity range 0-25db. At
1000 Hz majority of the patients 11(44 %) post-operative air
conduction are in intensity range 26-40db. At 2000 Hz
majority of the patients 9 (36%) post-operative air
conduction are in intensity range 0-25db. At 4000 Hz
majority of the patients 10 (40%) post-operative air
conduction are in intensity range 26-40db. At 8000 Hz
majority of the patients 11 (44%) post-operative air
conductionarein41-70db.

Table 6: Hearing loss in post-operative patients through air
conduction
Sound Intensity Sound Frequency N (%)

(db) 250Hz 500Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz
0-25db 9(36) | 1(44) | 8(32) | 9(36) | 6(24) | 1(4)
26-40 db 8(32) | 6(24) | 11(44) | 8(32) | 10(40) | 10(40)
41-70 db 7(28) | 7(28) | 5(20) | 8(32) | 9(36) | 11(44)
71-90 db 1(4) 1(4) 1(4) 0(0) 0(0) 3(12)

25db. At 2000 Hz majority of the patients 13 (562%) post-
operative bone conductionareinintensity range 0-25db. At
4000 Hz majority of the patients 15 (60%) post-operative
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bone conduction are in intensity range 0-25db25db. At
2000 Hz majority of the patients 13 (52%) post-operative
bone conduction are in intensity range 0-25db. At 4000 Hz
majority of the patients 15 (60%) post-operative bone
conductionareinintensity range 0-25db.

Table 7: Hearing loss in post-operative patients through bone
conduction

Sound Intensity Sound Frequency N (%)

(db) 250Hz 500Hz 1000Hz 2000Hz 4000 Hz
0-25db 22(88) | 22(88) | 21(84) | 13(52) | 15(60)
26-40 db 302) | 3012) 2(8) | 9(36) | 9(386)
£1-70 db 0(0) 0(0) 2(8) 3(12) 1(4)

DISCUSSION

Stapedectomy is a surgical procedure to remove
otosclerosis damaged stapes (small U-shaped bone in the
middle ear) to improve hearing [6]. It is a rare surgical
procedure as there are a limited number of otosclerosis
patients who are willing to undergo Stapedectomy[15]. To
the best of the writer's knowledge, this is the first study of
its kind to be conducted on otosclerosis patients from
north-east of Pakistan, undergoing stapedectomy to
compare the hearing loss as the result of stapedectomy.
The findings of the recent study showed that out of 25
otosclerosis patients, (56.0%) 14 patients were female,
while (44.0%) 11 patients were male i.e., majority of the
recruited patients were female. Similarly, a study from
Massachusetts, recruited 39 patients undergoing
Stapedectomy, among which majority of the patients 24
(61.5%) were female patients and 5 (12.8%) were male
patients aged between 31-70 years [16]. Similarly, another
research study conducted on patients from the state of
California, the United States, recruited a total of 134
stapedectomy undergoing patients, among which majority
of the patients 65.1% were female patients[13]. In contrast,
a research study was conducted upon 31 patients from
Chennai, India had majority male patients(61.3 %)whereas,
Withagesrangingfrom21to69years, 38.7% of the patients
were female, with a mean age of 43.67. 5.96 years on
average; SD of 6.188 was the period of the symptoms. The
two most prevalent initial symptoms were tinnitus (48.4 %)
and hearing loss(96.5 %)[14]. The results of current study
presented that all of the 25 pre-operative patients had
mixed hearing loss. A study conducted in Mayo Clinic
School of Medicine, Rochester, Minnesota upon
stapedectomy patients, presented that it caused SNHL.
This study focuses at 71 stapedectomies that resulted in
sensorineural hearing loss and were followed by a revision
stapedectomy due to the possibility of an oval window
fistula developing. Two primary stapedectomy techniques
were used: a wire prosthesis with Gelfoam and a stainless
steel Robinson prosthesis on a vein graft. The wire
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prosthesis' fistula rate was 10 times higher than the
Robinson prosthesis’; the wire prosthesis'length was found
tobe excessivein 21% of caseswhere it wasused, butnotin
any cases where the Robinson prosthesis was used,
dizziness was reduced in 20 percent of patients in the
Robinson prosthesis group but 60 percent of those in the
wire prosthesis group after revision stapedectomy. The
procedure for performing a revision stapedectomy
following sensorineural hearing loss is described [3].
Another study conducted in London. A retrospective case
series investigation was conducted. Hearing outcomes
improved significantly between the six-week
postoperative visit (mean air-bone gap 6 dB) and the six-
month hearing outcome(meanair-bone gap 3.3 dB)(p 0.01).
This improvement was sustained at twelve months (mean
air-bone gap 3.1 dB), despite the fact that individual
patients' hearing outcomes improved or worsened during
thistime. Air-bone gap measurementsimprovedin tandem
with advances in AC thresholds [17]. The result of current
study shows that out of post-operative air conduction of 25
patients, there were majority of the patients 9(36%) post-
operative air conduction were in intensity range 0-25db at
250Hz. At 500 Hz majority of the patients 1(44%) post-
operative air conduction were in intensity range 0-25db. At
1000 Hz majority of the patients 11(44 %) post-operative air
conduction were in intensity range 26-40db. At 2000 Hz
majority of the patients 9 (36%) post-operative air
conduction were in intensity range 0-25db. At 4000 Hz
majority of the patients 10 (40%) post-operative air
conduction were in intensity range 26-40db. At 8000 Hz
majority of the patients 11 (44%) post-operative air
conduction were in 41-70db. Moreover, out of 25 post-
operative bone conduction patients. At frequency 250 Hz
and 500 Hz majority of the patients 22(88%) post-operative
bone conductionwereinintensity range 0-25db. At 1000 Hz
majority of the patients 21 (84%) post-operative bone
conduction were in intensity range 0-25db. At 2000 Hz
majority of the patients 13 (52%) post-operative bone
conduction were in intensity range 0-25db. At 4000 Hz
majority of the patients 15 (60%) post-operative bone
conduction were in intensity range 0-25db. Similarly, a
study performed in Italy about otosclerosis surgery
effectiveness. The average post-operative air-bone gap
was 14.78 dB as a result of revision surgery. An average
post-operative air-bone gap of less than 10dB occurred in
24 patients(54.5 %), 14 patients(31.5 %) between 11and 20
dB, 5 patients(11.5 % )between21and 30 dB, and one patient
(2.5 %) greater than 30 dB[18]. Another study conducted in
Sweden. The data for the study came from the Swedish
Quality Register for Otosclerosis Surgery (SQ0S). A total of
156 revisions with both preoperative and postoperative
audiometry data were available for investigation. One year
following revision surgery, 75% of patients reported
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improved to very improved hearing. In seventy-seven
percent of the patients, an air bone gap of 20 dB was seen
postoperatively. 4% reported hearing loss of 20 dB PTA4
AC. One year after surgery, 11% had exacerbated or newly
formed tinnitus, five percent experienced taste
disturbance, and three percenthad dizziness. There wasno
difference in pre-operative and post-operative hearing
between patients operated on in university vs. county
clinics [19]. A prospective observational study performed
inNew Zealand, recruited 39 participantsincluding 1Tmales
and 28 females (mean age = 49.2 years). It was carried out
on high frequency SNHL following stapedectomy. It was
discovered that meanbone conduction thresholdsat 4,000
Hz deteriorated by 6 dB after 4 to 6 weeksandimproved by 3
dB after 9 months. At 4 to 6 weeks, there was an 8-dB
average loss at 8,000 Hz air conduction, followed by a 4-dB
gain at 9 months. When preoperative thresholds were held
constant, patients over the age of 40 were four times more
likely to experience early loss at 4,000 Hz bone conduction.
The late outcome for hearing loss was determined more by
the preoperative threshold than by the patient's age. The
preoperative hearing threshold was a predictor of early and
late hearing loss at 8,000 Hz air conduction[20]. Moreover,
another retrospective study conducted upon seventy
patients from Minnesota, US for a long-term evaluation
presented. There was no significant difference between
early and late post-operative AC-PTA(41vs. 49dB; p > 0.05)
or early and late post-operative BC-PTA (29 vs. 37 dB; p >
0.05). AC at 8 kHz(B5vs. 78 dB; p 0.05)and BC at 2 and 4 kHz
(28vs.40dBand 45vs.58dB, respectively; p0.05)showeda
significant difference. To the best of our knowledge, thisis
the extended mean follow-up timein the literature. A slight
decrease in both air conduction and bone conduction
thresholds is to be expected, with sensorineural decay
being more pronounced at higher frequencies. Subjective
hearing symptoms and overall sound perception were both
acceptable[10].

CONCLUSIONS

Theresultsof the current study shows thatin pre-operative
stapedectomy otosclerosis patients there was a moderate
to severe degree mixed hearing loss at all frequencies
whereas in post-operative stapedectomy patients, there
was a mild degree mixed hearing loss at all frequencies.
There was a need for further studies with larger sample
size. Moreover, the study area should be extended to
countrywide, togeneralized theresultsto whole nation.
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Accurate risk assessment techniques are crucial to aid in clinical decision-making on the need
forearly endoscopicinterventionin patients with upper Gl bleed. The Glasgow-Blatchford Score
and the Harbinger Score are two popular scoring systems; however, itis uncertain how accurate
their comparative diagnostic abilities are. Objective: To evaluate and compare the diagnostic
precision of the Harbinger Score and the Glasgow-Blachford Score in determining the need for
early endoscopic intervention among patients experiencing upper gastrointestinal bleeding
(UGIB). Methods: 278 UGIB patients who came to the Department of Gastroenterology, Liagat
National Hospital, Karachi, between July 2022 and June 2023 were enrolled. Demographic,
clinical information and scores for Harbinger and Glasgow-Blatchford rating systems were
derived for each patient. Outcome measure was the requirement for early endoscopic
intervention. Diagnostic accuracy was determined and contrasted for both scoring systems.
Results: 192 (69.06%) were male, 86 (30.93%) female. Age ranged from 16 to 80 years, with a
mean of 65.5+16.4.117 patients(42.08%) presented with dyspepsiaand heartburnand syncopein
6(2.15%). Mortality AUC was 0.761 for GBS and 0.532 for Harbinger score, p-value <0.002. Both
Harbinger and GBS scored >14 and 1. GBS specificity was 88% and Harbinger 54%, while
susceptibility was 80%(90% Cl: 35.9-95.8)for both scores. The intensive care AUC was 0.769 for
GBS and 0.531for Harbinger score, with a p-value <0.002. Conclusions: According to this study,
Harbinger score had better sensitivity than GBS for predictingupper Gl bleeding.

INTRODUCTION

Upper gastrointestinal bleeding is a serious medical
disorder with high morbidity and mortality (UGIB). To get
the best results, patients needing early endoscopic
intervention must be identified promptly [1]. Different risk
assessment scoring methods have been created to help
doctors decide when to conduct endoscopy on UGIB
patients[2]. The Glasgow-Blatchford and Harbinger scores
are popularscoring systems used for this[3]. Pepticulcers,
esophageal varices, Mallory-Weiss rips, and other
underlying gastrointestinal disorders may lead to UGIB, a
common medical emergency [4]. Endoscopic timely and
suitable intervention may locate the bleeding source,

promote hemostasis, and lower the risk of rebleeding and
related consequences [5]. Age, vital signs, comorbidities,
and laboratory results are among the clinical and
laboratory factors the Harbinger Score integrates to
classify patients into risk groups. The Glasgow-Blatchford
Score, on the other hand, evaluates the necessity for
endoscopy by combining clinical and endoscopic data,
including hemoglobin levels, melena, and active bleeding.
Despite the widespread usage of these scoring systems,
study is still being done to determine their comparative
diagnostic efficacy and capacity to foretell the need for
early endoscopic intervention [6, 7]. We compared the
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sensitivity, specificity, and AUC-ROC of the Harbinger and
Glasgow-Blatchford scores to get clinical insights. These
results help clinical practice guidelines and healthcare
practitioners make more accurate and timely UGIB
treatment choices.

METHODS

This descriptive validation study was carried out at the
department of Gastroenterology, Liagat National Hospital,
Karachi during the period between July 2022 and June
2023. This study consisted of 278 male and female patients
in age range 16 to 80 years with UGIB. UGIB was defined as
patient complaining of hematemesis or melena
accompanied by drop in hemoglobin concentration by
more than 2gm/dl from the baseline. Patients with history
of proton pump inhibitors (PPIs) intake in the last 2 weeks,
patients with history of corrosive intake, patients
complaining of UGIB after any medical procedures,
patients with history of gastric malignancy and patients
taking antiplatelets or anticoagulants were excluded.
Participants were recruited using non-probability
consecutive sampling technique. The sample size was
determined using WHO sample size calculator using 5%
margin of errorat 95% confidenceinterval. Detailed history
was taken from all patients followed by medical
examination. Patient age, gender, vital signs at the time of
admission (blood pressure, heart rate, respiration rate),
laboratory results (hemoglobin levels, platelet count,
international normalized ratio), comorbidities, clinical
presentation (melena, hematemesis), and endoscopic
findings were all recorded. Patients had upper
gastrointestinal endoscopy as part of their diagnostic
workup, had full data available for both the Harbinger and
Glasgow-Blatchford scoring systems, and presented with
signs and symptoms indicating UGIB. The main outcome
measure was the requirement for early endoscopic
intervention, defined as an upper gastrointestinal
endoscopy carried out within 24 hours afteradmission. The
patient features were summarized using descriptive
statistics. The calculation of the Glasgow-Blachford Score
(GBS) included the allocation of points to several criteria,
including hemoglobin levels, melena, and active bleeding,
inaccordance with establishedrules. The cumulative score
for the Harbinger Score was determined in a similar
manner, taking into account factors including age, vital
signs, laboratory results, and comorbidities. The statistical
analysis was conducted using SPSS 26.0. The patient
features were summarized via descriptive statistics. The
sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), and the area under the
receiver operating characteristic curve (AUC-ROC) were
used to evaluate the diagnostic accuracy of both scores. A
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comparative study was performed on the two scoring
systems using suitable statistical techniques. The
statistical significance of discrepancies in diagnostic
accuracy was assessed using paired t-tests or their non-
parametric counterparts. This study followed ethical
guidelines and obtained under reference number
CPSP/REU/GAS-2019-192-1032, dated February 25, 2022.
The confidentiality of patient data was maintained in
compliance with dataprotection legislation.

RESULTS

In this study, a total of 278 patients were included. Among
these patients, 192(69.06 %) were male, while 86(30.93%) of
the study population were female. The age distribution of
the patients ranged from 16 to 80 years, with a general
mean age of 65.5+16.4. When we examined the mean ages
separately by gender, the average age for male patients
was 55.6+18.9, whereas the female patients had an average
age of 64.2+15.7(Table1).

Table1: Demographic Parameters

Parameter Frequency (%)/ Mean £ SD (n=278)
Gender
Male 192 (69.06)
Female 86(30.94)
Overall 65.5 £16.4 years
Male 55.6 £18.9 years
Female 64.2 £15.7 years

Dyspepsia and heartburn were the most common
symptoms in 117 (42.08%). Sixty-seven patients (24.10%)
reported stomach pain, 55 (9.78%) nausea/vomiting, 8
(2.87%)dizziness, and 6(2.15% syncope). 135(48.56 %) were
diabetic, 139 (50%) were hypertensive, 13 (4.67%) were
asthmatic, and 37 (13.30%) were suffering from ischemic
heart disease. Melena was the most prevalent bleeding in
164 (58.99%) cases and hematemesis in 192 (69.06%).
Hematemesis occurred in ten patients (3.59%). The study
additionally examined the patients' bleeding history. One
hundred eighty-five patients (66.54%) had none. Eighty-
one patients did not take any medication (29.13%). Some
patients used particular medicines, such as antiplatelet
agents 9 (3.23%), anticoagulants 15 (5.39%), new
generation anticoagulants 11 (3.95%), non-steroidal anti-
inflammatory drugs 8 (2.87%), and 38 (13.66%). These
findings provide information onthe patientgroup(Table 2).
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Table 2: Patient complaints, bleeding types and Medication
parameters

Parameter Number of Patients (%) n=278

Patient Complaints at Admission

Dyspepsia and Heartburn 17(42.08)

Abdominal Pain 67(24.10)
Nausea/Vomiting 55(19.78)
Dizziness 8(2.87)
Syncope 6(2.15)

Diabetes 135(48.56)
Hypertension 139(50)
Asthma 13(4.67)

IHD 37(13.30)

Melena 164 (58.99)

Hematemesis 192 (69.06)
Hematemesis and Active Bleeding 10(3.59)

History of Bleeding

195(60 50

Medication Use

No Medication 81(29.13)
Antiplatelet Agents 9(3.23)
Anticoagulants 15(5.39)

New Generation Anticoagulants 11(3.95)
I';lm?lr;nfrtﬁar?cl)?s lDArEtgls 8(2.87)
Other Drugs 38(13.66)

GBS and Harbinger patients were assessed using
numerous critical factors. First, systolic blood pressure
(BP) was divided into three ranges: 1for 100-160 mmHg, 2
for 80-99, and 3 for below 80. The shock index, which
assesses heart rate and systolic blood pressure, scored 1
forvalues between 0.5and 1.32. Urea levels, which indicate
renal function, were classified into four groups. Patients
with urea levels between 6.5 and 10 mmol/L scored 2,
whereas those with 10-20 scored 3. Urealevels between 20
and 25 mmol/L were rated 4, while those beyond 25 were
awarded 6. The kidney function marker urea/creatinine
ratio scored 1for levels above 130. Anemia was determined
by hemoglobin concentration, which was divided into three
categories. Scoreswere 1forhemoglobinlevels between 14
and 14.7 gr/dL, 3 for 12-13.9 gr/dL, and 6 for below 12 gr/dL.
Proton pump inhibitor (PPI) usage was also recorded, with
scores of 1and 2 indicating 1-2 uses per week. If the heart
rate was 90 beats per minute or above, it was scored 1. The
risky symptom syncope scored 6. Hepatic illness and
melena (black tarry stool) scored 1and 2. Final score: 4 for
cardiac failure. These parameter-point connections in the
GBS and Harbinger scoring systems help doctors evaluate
patient gastrointestinal bleeding severity and risk, guiding
medical actionsand management options(Table 3).
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Table 3: The attributes of scoring systems

GBS HARBINGER
Parameters Point Parameters Point
1(100-160)
Systolic BP mmHg 2(80-99) Shock index 1(.5-1.32)
3(<80)
2(6.5-10)
3(10-20) .
Urea mmol/L 4(20-25) Urea/creatinine 1(=130)
8(>25)
Hemoglobin 1014-14.7) PPl use
gr/dL 3(12-13.9) (in a week) 12
6(<12)
Heart rate 1(=90) - -
Syncope 6 - -
Hepatic disease 1 - -
Melena 2 - -
Cardiac failure 4 - -

The mean + SD and median (IQR20-85) values for systolic
blood pressure were 120.5+15.7 mmHg and 110 (120-130)
mmHg, respectively. For diastolic blood pressure,
42.02+14.3 mmHg and 50 (54-75) mmHg, respectively.
Respiratory rates were 11.3+8.5 /min and 16 (0-20) /min. For
heart rate, the values were 95.8+20.4 bpm and 90 (85-139)
bpm. Values for hospitalization were 105.3+138.6 hours and
75(25-78) hours. Blood transfusions were 1.6+1.4 and 1(0-2)
units, respectively. Values for GBS were 8.7+4.6 and 6(5-12),
respectively. For the Harbinger score, the mean = SD and
median values were 1.6+0.8 and 1(1-2), respectively (Table
4).

Table 4: The measurement of vital signs and the calculation of
Scoreaverages

Variables units Mean:tSD median(IQR20-85)

Systolic Blood Pressure | mmHg | 120.5+15.7 110(120-130)
Diastolic Blood Pressure | mmHg | 42.02+14.3 50 (54-75)
Respiratory rate /min 11.3+8.5 16 (0-20)
Heart rate Bpm | 95.8+20.4 90(85-139)
Hospitalization Hours |105.3+138.6 75(25-78)
Blood Transfusion number| 1.6x1.4 1(0-2)
GBS Score 8.7+4.6 6(5-12)
HARBINGER Score 1.6+0.8 1(1-2)

GBS and Harbinger scores were evaluated for mortality,
critical care, rebleeding, and transfusion. Mortality AUC
was 0.761 for GBS and 0.532 for Harbinger score, p-value
<0.002. Both Harbinger and GBS scored >14 and 1. GBS
specificity was 88% and Harbinger 54%, while
susceptibility was 80% (90% Cl: 35.9-95.8) for both scores.
The intensive care AUC was 0.769 for GBS and 0.531 for
Harbinger score, with a p-value <0.002. The cut-off values
for GBSandHarbingerscoreswere>12and <2, respectively.
Harbinger score sensitivity was 96.3% and GBS 64.5%(90%
Cl: 44-86.5). GBS specificity was 84.6% (95% Cl: 74.1-85.2)
and Harbinger score 14.01%. Rebleeding had a p-value of
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0.011, GBS AUC of 0.695, and Harbinger score of 0.490. The
cut-off values for GBS and Harbinger scores were >11 and
<1, respectively. Harbinger score sensitivity was 1% and
GBS 64.4%(90% Cl: 34.2-81.6). Harbinger score was 96.6%,
and GBS specificity was 67.8% (95% Cl: 62.4-78.4). GBS
AUC was 0.767, Harbinger score 0.510, p-value 0.281 for
transfusion. Both Harbinger and GBS scored >6 and >2.
Harbinger score sensitivity was 57.2% [45.6-65.2],
whereas GBS was 75.6% (90% Cl: 65.8-83.2). GBS
specificity was 84.55% (95% Cl: 73.7-85.4), and Harbinger
scored58.2%(Tableb).

Table 5: All risk score ROC values for clinical outcome prediction
and diagnosticaccuracy

Variables GBS HARBINGER p-value
AUC 0.761 0.532
Cut-off >4 >1
<0.002
Sensitivity 80 80
(90% Cl) 35.9-95.8| 35.9-95.8
Mortality Specificity 88 54
(95% CI) 84.7-94 | 45.6-60.8
AUC 0.769 0.531
Cut-off >12 >2
Intensive care S(%réso}tlé:t)y 41?—[;33 5 7793%38 6 <0.002
Sensitivity 84.6 14.01
(95% ClI) 74.1-85.2| 6.5-17.2
AUC 0.695 0.490
Cut-off >11 >1
) Sensitivity B4.4 1
Rebleeding (90%Cl)  |34.2-818| 1-22.6 o.om
Sensitivity 67.8 96.6
(95% CI) 62.4-78.4| 92.4-96.4
AUC 0.767 0.510
Cut-off >B >2
Need for Sensitivity 75.6 57.2 0.281
transfusion (90% Cl) 65.8-83.2 45.6-65.2 :
Sensitivity 84.55 58.2
(95% ClI) 73.7-85.4| 44.6-67.4

DISCUSSION

This study showed that the Harbinger score outperformed
other measuresin predicting the requirement for intensive
care inupper Gl hemorrhage. The primary purpose of using
UGIB risk scores is to identify persons who are at a low risk
for UGIB. The development of tools that can effectively
categorize high-risk patients is essential due to the crucial
nature of the clinical screening process [8]. In previous
studies, the primary stage in the provision of healthcare to
patients was evaluating the extent of haemorrhaging [9].
Systemic arterial hypotension often arises as a prevalent
consequence in cases of severe bleeding, especially when
a substantial loss of 20-25% of the intravascular volume
occurs, leading the patient to experience hypovolemic
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shock[10]. Gastrointestinal bleedingis wellrecognizedasa
primary etiological factor contributing to the development
of hypovolemic shock [11]. The shock index, which is
calculated by dividing the heart rate by the systolic blood
pressure, serves as a reliable measure of blood loss
sensitivity. Consequently, it may be used as a prognostic
tool for predicting the outcomes of patients with
hypovolemia[12]. Moreover, it is the most crucial aspect of
the Harbinger score. Based on several studies, it has been
shown that the shock index lacks clinical use in
prognosticating outcomes in cases of upper
gastrointestinal haemorrhage, since its predictive
capacity is limited to short-term adverse consequences
[13, 14]. According to the findings of the study, the
Harbinger score shown efficacy in low-risk people.
However, the shockindexdid not exhibit utility in predicting
unfavorable outcomes after hospitalization for patients
with upper gastrointestinal haemorrhage, as per the
research [15]. According to this study, the GBS was
determined to be the best predictor of the requirement for
intensive care (AUC=0.531) (p0.002). The observed
phenomenon may be attributed to the demographic
characteristic of upper gastrointestinal bleeding patients,
who often consist of older individuals afflicted with chronic
ailments. The mean age in our group of participants was
65.5 + 16.4 years, a finding consistent with previous
research[16]. A significant proportion of the patient, used
medicine to manage their chronic illnesses effectively. In
previous research endeavors, hypertension emerged as
the prevailing chronic ailment, but in our investigation, it
manifested in 50% of the patient cohort [17, 18].
Antihypertensive medications have the potential to mask
or alter pulse and blood pressure readings, hence
influencing shock index values and subsequent clinical
results. It is noteworthy to mention that both the GBS and
Harbinger scores include heart rate and blood pressure
measurements. While age does not directly contribute to
the scoring system, several studies have provided evidence
indicating that advanced age has an impact on both the
duration of intensive care unit (ICU) stays and fatality rates
[19]. GBS >14, AUC 0.761, and statistically significant
difference (p=0.002) were found in our investigation. No
research has determined the GBS score cut-off for
intensive care. Greater area under the curve (AUC) values,
even when using lower cut-off values, signify the superior
predictive capability of the GBS score in relation to the
Harbinger score for intensive care prognosis. Albuminis a
GBS score factor. Gl blood loss is a major cause of
hypoalbuminemia [20]. The GBS score predicted upper Gl
bleeding mortality without statistical significance. The
GBS score had a superior area under the curve (AUC) value
of 0.761compared to the Harbinger score, which showed no
predictive capability for death. The GBS score
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demonstrated a suboptimal predictive ability for re-
bleeding, as shown by its position below the curve.
Furthermore, there was no statistically significant
disparity seen. The GBS predicted blood transfusions
better and had a larger AUC (0.767) area (p=0.281). For in-
hospital adverse events, the Harbinger score solely
predictedblood transfusion(AUC=0.510).

CONCLUSIONS

The technique used in this study enabled an in-depth
evaluation of the Harbinger Score and the Glasgow-
Blatchford Score in their ability to predict the need for early
endoscopic intervention in patients with upper
gastrointestinal bleeding (UGIB). Harbinger score showed
better sensitivity than GBS for predicting the need for early
endoscopicintervention.
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Alopecia areata patients can choose from a variety of therapy methods. Each method has
advantagesand limitations, and its suitability varies for each patient. The medical usefulness of
topical corticosteroids in AA is yet debatable. Objective: To assess the effectiveness of topical
tacrolimus 0.1% vs. topical clobetasol propionate 0.05% while treating alopecia areata.
Methods: Randomized-controlled trial (Double blind) conducted in Dermatology Department,
CMH-Abbottabad, from November 2022 to April 2023. The seventy (70) patients with alopecia
areata who attended to OPD of CMH Abbottabad between the ages of 20 and 50 were included.
The non-probability consecutive sampling method was used. For up to 3 months, patients in
Group A used clobetasol propionate 0.05% twice daily, while patients in Group B used topical
tacrolimus 0.1% twice daily. Patients were evaluated at the start of each session, four weeks
later, eight weeks later, and twelve weeks later. The SALT score was used to estimate hairloss at
presentationand during the 3-month follow-up. The degree of response has been characterized
by following hair re-growth as excellent (>75%), marked (51-75%), moderate (26-50%), or mild
(25%). A p-value of <0.05 was considered significant. Results: When the efficacy was
compared, 26 (74.3%) patients in group-A (mean age 35.23+7.87 years) shown excellent
response, while 14 (40%) patients in group-B (mean age 34.29+7.87 years) with significant p-
value was 0.028. Conclusions: Clobetasol propionate 0.05% was more efficacious as a therapy
choice for stimulating hairre-growthin patients.
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INTRODUCTION

Anautoimmune disorder called alopeciaareata(AA)causes
non-scarring hair loss in areas [1]. It also has impact on
psychological well-being and daily life [2]. The majority of
patients describe a sudden start of one or more well-
defined, one to four cm circular regions of scalp hair loss.
The presence of broken"exclamation-mark"hairsand short
hairs that taper proximally is a typical trait [3]. Some
Alopecia areata patients also have nail pitting [4]. The
condition can affect any hair-bearing region, although the
scalp, brows, eyelashes, and beard are the most usually
affected. Hair loss can be spotty or widespread [5]. The
severity of alopecia areatais classified into four categories
by the National Alopecia Areata Foundation Guidelines
Committee: none(SQ), 1to 24 percent(S1), 25to 49 percent

(S2),50to 74 percent(S3), 75 to 99 percent (S4), and 100%.
The SALT SCORE is a global severity score that considers
hair percentage. The scalp is split into four regions based
onits surface area. The top of the scalp provides 40%, the
posterior of the scalp 24 %, the right side of the scalp 18%,
and the left side of the scalp 18% [ 6]. Although the cause of
Alopecia areata is uncertain, most evidence suggests that
theillnessisimmunologically mediated[7]. AAisafrequent
yet difficult problem to treat in dermatology [8].
Intralesional corticosteroid treatment is being
investigated for limited scalp AA and specialists
recommend it as the medicine of choice. Corticosteroids
applied topically has been shown to be beneficial for
moderate-to-severe AA. Folliculitis is a frequent

PJHS VOL- ll Issue. " November 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
CSI This work is licensed under a Creative Commons Attribution 4.0 International License. 77




Efficacy of Tacrolimus and Clobetasol Propionate in the Treatment of Alopecia Areata

Sajjad D et al.,

complication of topical corticosteroids. Telangiectasia
and atrophy are uncommon. However, the primary
downsides of these techniques are their limited
effectiveness, local and systemic adverse effects,
particularly in long-term therapy [9]. Tacrolimus might be
an effective therapeutic option of management of
inflammatory dermatological diseases, including alopecia
areata [10]. Alopecia areata patients can choose from a
variety of therapy methods. Each method has advantages
and limitations, and its suitability varies for each patient.
The medical usefulness of topical corticosteroids in AA is
yet debatable. This literature on this topic is limited that is
why this study is conducted with objective of to compare
clobetasolwithtacrolimus while treating AA. This study will
also help to assess relative effectiveness of clobetasol and
tacrolimusintreatment of alopeciaareata.

METHODS

A RCT study was conducted in dermatology dept of the
CMH, Abbottabad from November 2022 to April 2023 after
Ethical Review Board approval dated 01-Nov-2022
(Reg#CMHAtd-ETH-56-Derma-22) and RCT
(Reg#ClinicalTrials.gov Identifier NCT05885269). The
seventy (70) patients who were 20-50 years of age
diagnosed as alopecia areata on clinical grounds,
confirmed by consultant dermatologist and further
examination of plucked hair was done under a microscope.
An inform consent was taken. The method of non-
probability consecutive sampling was applied. The sample
size was estimated using WHO sample size calculator by
taking a 95% confidence interval, an 80% power of study,
and an expected cure rate of 44.82% for Tacrolimus and
79.31% for Clobetasol propionate. The calculated sample
size was 62, with 31in each group, however asample size of
70(35 in each group) was used to boost the study's validity
[11]. The study included patients aged between 20-50
years, both gender, who attended the dermatology out-
patient department of CMH Abbottabad, had an ailment
lasting less than 2 months, and had never had any
treatment before. On the other hand, Patients with history
of more than 2 months alopecia areata, atypical AA (e.g.,
Alopecia universalis), a history of hypersensitivity to drugs
such astopical corticosteroids and tacrolimus, patientson
systemic immune-suppression, and females who are
pregnant or on lactation were excluded. Patients’
randomization was done by lottery method. Those in
Group-A treated clobetasol propionate 0.05% twice a day,
whereas those in Group-B treated topical tacrolimus 0.1%
two times a day for up to 3 months. A thorough medical
history and physical examination, together with an
inspection of all hair-bearing regions and nails, were
performed at the patient's initial appointment. Patients
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were given full information on the disease as well as the
lapsing nature of AA. The information is also provided on
prognosis, and risk/benefit ratio options, inan Urdu or local
language, an informed written consent was also obtained.
Face-to-face interviews were used to collect data. The
effectiveness of therapy was assessed using photos of
patients before and after the trial, as well as clinical
examination of patients. The clinical response was
assessed four weeks, eight weeks, and twelve weeks
following the conclusion of therapy. The clinical
comparisons were made at every follow-up appointment
and at the end of the treatment clinically by me and by
consultant dermatologist. All patients' findings were
assessed at 4th, 8th, and 12th week duration of following
therapy completion. The hair re-growth score was
determined using the SALT score at presentation and the
SALT score(0to 4)during the 3-month follow-up as follows:
0(10% re-growth), 1(11-25% re-growth), 2 (26-50%), 3 (51-
75%), and 4 (>75% re-growth). The response was
categorized on examining hair re-growth which was
labelled excellent upon (>75%), Marked (51% to 75%),
moderate (26% to 50%), or slight (< 25%). The statistical
program for social sciences (SPSS) version 23.0 was used
for analysis. Mean + SD was determined for continuous
data, while frequency percentages were calculated for
categorical variables. To evaluate statistical significance
for treatment efficacy evaluation, the chi-square test was
utilized, witha p-value of 0.05 considered significant.

RESULTS

In group-A mean age was 35.23+7.87 years, and in group-B
mean age was 34.29+7.87 years. The two groups were well-
evaluated in terms of pre-treatment clinical parameters
there was significant relations between gender (p=0.034)
and number of lesions (p=0.015) in group-A and Group-B.
The majority 46(65.7%) patients were greater than 31years
of age, hence 50(71.4%) were males between both groups
of Alopecia areata. The 42(60%) patients of single lesions
were effectively treated by both the treatment groups
(Table1).

Table1: Clinical Parameters of both treatment Groups(n=70)

. Categories Group-A  Group-B  Total p-
LIS 9 N (%) N(%) N(%) value
20-30 Early n 13 24

Age Adulthood | (31.4%) (371%) | (34.3%)
(years) 3150 |  Middle 24 22 48 0.615
Adulthood | (68.6%) (62.9%) (65.7%)

Gender Mean + SD | 35.23+7.87 | 34.29+7.87 -
Male 21(60%) | 29(82.9%) |50(71.4%)

Female 14(40%) | 6(17.1%) |20(28.6%)

Number Of Single 16(45.7%) | 26(74.3%) | 42(60%)
Lesions Multiple | 19(54.3%) | 09(25.7%) | 28(40%)

In Table 2, while comparing the efficacy, in group-A

0.034

0.015
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26(74.3%) patients showed excellent response as
comparedto 14(40%)patientsin group-B(p<0.05). whereas
remaining patients of Group A showed 5 (14.3%) marked,
3(8.6%)moderate, 1(2.8%)slight dose response. The rest of
group B showed marked, moderate and slight response to
the dose as 15(42.9%), 4(11.4%) 2(5.7%) respectively. There
is significant relationship between both the treatment
group which showed that clobetasol propionate of group A
had significant difference than the group B topical
Tacrolimus 0.01% (p=0.028).

Table 2: Treatment efficacy between both Groups at end of
treatment(n=70)

Group A vs. Group B

p-value

Variables Group B

Group A
Excellent (>75% re-growth) |26(74.3%)| 14(40%)

sz?es Marked (51-75% re-growth) | 5(14.3%) [15(42.9%)

response Moderate (26-50% re-growth) | 3(8.6%) | 4(11.4%) | 0.028
Slight (<25% re-growth) 1(2.8%) | 2(5.7%)
Total 35(100%) | 35(100%)

DISCUSSION

In our study, topical clobetasol propionate 0.05% was used
to treat 35 patients in group-A while topical tacrolimus
0.1% was used to treat 35 patients in group-B. In terms of
age distribution, both groups included a majority of people
who were 31 to 50 years of age. The duration of sickness
was essentially comparable across the two groups as
majority of the patients had less than 2 months of illness
duration. The study showed that topical clobetasol
propionate 0.05% had 74.3% excellent response as
compared to the topical tacrolimus 0.1% i.e., 40% which is
similar to the study conducted in 2022 by Ullah et al., [11].
Sotiriou et al., studied the effect of topical tacrolimus 0.1%
as 45% for active patchy alopecia areata which is quite
close to our 40% excellent response in adult patients[12].
Thus, another study by Rokhsar et al., find out 70% topical
efficacy of clobetasol propionate while treating alopecia
areata but in this study we find out 74% efficacy which is
better than the study conducted by Rokhsar et al., [13]. In
this study only 4 (11.43%) patients treated with clobetasol
propionate Vs. 6(17.14%) patients treated with Tacrolimus
0.1% reported less than 50% improvement during this trial,
opposed to 79.4% patients treated with clobetasol and
76.5% patients in the study of Hossain et al., [14, 15]. The
determinants of the study were age, gender and number of
lesions. There was insignificant difference for age [16]
between both groups except gender, number of lesions
which showed significant difference which is similar to the
study conducted by You et al., [17]. On the contrary, in a
meta-analysis suggests that AA is also associated with
systemic and psychiatric diseases also. Therefore,
Physicians are highly encouraged to assess and manage
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co-morbidities to get better outcomes [18, 19].
Chanprapaph et al., studied that gender male was the risk
factor of alopecia areata which is similar to our study in
which most of the patients were male and statistically
significant difference was seen as p-value 0.034 [20], but
in some studies reported that both genders are equally
diagnosed with AA. In group-A 28(40%) patients suffered
multiple number of lesions as compared to group-A
09(25.7%) patients. Despite large number of patients
suffering multiple lesions in group-A, Clobetasol
propionate's efficacy is markedly more than the topical
tacrolimus to treat multiple lesions effectively. This
comparative efficacy advantage of using clobetasol is
more support use of in clinical practice in severe AA.
Thereby this study was conducted to compare the efficacy
of both groups in order to better treat alopecia (AA)
patients and provide informed treatment by following
evidence-based practice.

CONCLUSIONS

Topical clobetasol propionate 0.05% was more efficacious
as a therapy choice for stimulating hair re-growth among
patients of alopecia areata. It also treats multiple lesions
effectively as compared to tacrolimus. The treatment is
complianttoall patients.
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Mini PCNL (mPCNL) procedures now often employ miniature nephroscopes that were originally
created to treat paediatric kidney stones. There is scarcity of knowledge regarding
complications of mMPCNL in renal stones larger than 3 cm. Objective: To determine the common
complications of mini PCNL performed for renal stones larger than 3.0cm. Methods: This
descriptive case series study was conducted over a period of one year from November 2022 to
October 2023 registered patients aging 4 to 14 years undergoing mPCNL with renal stones
>3cm. The patients underwent mini PCNL and patients were followed over a period of 4 weeks
for early (occurring within 48 hours of procedure) and late complications (occurring after 48
hours). Results: A total of 86 cases were analyzed. The age of the participants ranged from 4
yearsto 14 years. The mean age of the patients was 9.19+2.49 years. Majority of the participants
were in the age group 10-14 years 57 (66.3%). Male to female ratio was 1.2: 1. Among the early
complications, the most commonly reported was post-pain reported by 24 (28.0%) patients,
followed by hematuria in 15(17.4%). Surgical site infection was the most common late
complications observed in 9 patients(10.4%)followed by re-do surgery for 2 patients(2.3%)and
none of the patient suffered renal dysfunction among our participants. Conclusions: MPCNL
can be offered as a safe and secure surgical option with excellent results and manageable side
effectsfortreatingnephrolithiasislargerthan3cmin children.
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INTRODUCTION

The phrase "mini-perc" is often used in scientific
publicationstorefertoaprocedure thatinvolves the use of
anaccess sheathwithasizerangingfrom11to 20Fr[1]. The
treatmentisconductedviaan11French peel-away vascular
access kit. A small needle for access is placed into the
target calyx, and afterwards a wire to guide it is inserted.
The covering and trocar are advanced along the guidewire
under fluoroscopic supervision. After the trocar is
removed, the sheathis carefully peeleddowninordertoget
the desired working length [2]. The essential instruments
required for mini-percutaneous nephrolithotomy (mini-
PCNL) consist of a 7.0 French rigid paediatriccystoscope
and a 9.5 French flexible ureterorenoscope. In the context
of stone disintegration, two viable options are the use of a

holmium laser oralithoclast. Fragments may be eliminated
by the use of irrigation and suction techniques, or
alternatively, by using a grabbing device [3]. In a recent
research including a cohort of 1368 patients, it was shown
that mini-percutaneous nephrolithotomy (mini-PCNL)
yielded a substantial stone-free rate (SFR) of 82% when
using a 16 French (Fr) tract [4]. In contrast to standard
percutaneous nephrolithotomy (PCNL), there was a lower
incidence of serious bleeding problems (1.4%) [5]. In
comparison to retrograde intrarenal surgery (RIRS), mini-
percutaneous nephrolithotomy (mini-PCNL)
demonstrated a statistically significant improvement in
stone-free rate (SFR)and overall procedural efficiency[6].
Can mini-percutaneous nephrolithotomy (mini-PCNL), a
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less invasive procedure, be considered as a viable
substitute for standard percutaneous nephrolithotomy
(PCNL) in managing renal stones larger than 3 cm in
diameter, given that extracorporeal shock wave lithotripsy
(ESWL) and retrograde intrarenal surgery (RIRS) seem to
have lower efficacy rates compared to PCNL in this context
[7, 8]. Researchers have conducted comprehensive
comparisonsbetween percutaneousnephrolithotripsyand
different tract sizes [9]. Nevertheless, the quality of the
evidence provided was below standard, hence requiring
the acquisition of further reliable data derived from
randomised controlled trial (RCT) studies [10].
Furthermore, a comparative meta-analysis was not
conducted on persons with substantial kidney stone
burdens to assess the differences between conventional
percutaneousnephrolithotomy(PCNL)and mini-PCNL[11].
Hence, the primary focus of this research was to compare
surgical procedures used for the treatment of renal stones
above 3cminsize and the study assessed the safety profile
of mini PCNL for kidney stones measuring over 3 cm.
Additionally, subgroup analyses were conducted to provide
more realisticrecommendations for clinical practitioners.

METHODS

The descriptive case series study was carried out at
Medical teaching hospital lady reading hospital Peshawar,
from November 2022 till October 2023. The study
population consisted of 94 individuals diagnosed with renal
stones measuring over 3cm. The study included individuals
who were aging4to 14 years, had normalrenal function, had
kidney stones larger than 30 mm, and had a documented
history of past extracorporeal shock wave lithotripsy
(ESWL) treatment failure. Patients with unresolved
bleeding diathesis, an active urinary tract infection (UTI),
those who had previously had transplant or urinary
diversion procedures, andthose with congenitalanomalies
were excluded. Patients were recruited using consecutive
(non-probability) sampling technique. Sample size was
estimated using WHO sample size calculator. Permission
for the conduct of the study was taken vide no.
218/LRH/MTI, dated: 31/10/2022. Comprehensive
demographic information of the recruited participants,
such as age, sex, body mass index (BMI), and concurrent
medical conditions, was collected subsequent to obtaining
informed written permission. The preparatory assessment
before surgery often involved several diagnostic
procedures, including as ultrasonography, plain abdomen
and pelvic X-ray (known as KUB), and excretory urography.
These testsare primarily used toidentify lucent stonesand
may also include a low-dose non-contrast CT scan with
reconstruction confined to the kidneys. Additionally, blood
cell counts, assessment of renal function by the
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measurement of blood urea nitrogen and creatinine levels,
as well as urine analysis and culture, were conducted.
Patients with positive cultures were given adequate
antibiotics and admitted with sterile urine prior to the
surgical procedure. All patients were hospitalized six hours
before to the surgical procedure and were given parenteral
hydration along with a single dose of prophylactic
antibiotic. The treatment was performed with general
anaesthesia. In the lithotomy or supine position with
abducted thigh, aureteral catheter of either 3Fror4 Frwas
introduced into the kidney and secured. Subsequently, the
patient underwent a transition to the prone position.
Following the appropriate application of padding, the
patient's body was finally draped. Subsequently, a contrast
solution was administered through a ureteral catheter, and
the pelvicalyceal system was visualized. An 18-gauge Chiba
needle was used to perform an insertion into the desired
calyx. Subsequently, a 0.035 guide wire was introduced
through the needle. The procedure of tract dilation was
executed via telescopic dilatation devices with a maximum
diameter of 18 French. The procedure of nephroscopy was
conducted. The lithotripsy procedure was performed using
a pneumatic lithoclast, and subsequent removal of the
lithotripsy particles was accomplished via forceps. The
absence of stones was assessed postoperatively using
fluoroscopy and ultrasonography. The outcomes of the
study were in terms of early and late complications which
were measured as: 1) Early Complications: Complications
occurring within 48 hours following the procedure were
called early complications. Early complications included
hematuria, pain and urosepsis/DIC. 2) Late Complications:
Complications occurring between day 3 and 28 following
the procedure were called late complications. Late
complications included surgical site infection, renal
dysfunction and re-do procedure. Means and standard
deviation were used to describe continuous variables.
Frequencies and percentages were used to illustrate
categorical data. The student t test was used to compare
the means of continuous variables when the data were
normally distributed. The chi-square test and contingency
tables were used to compare the categorical data. IBM
SPSSversion 24.0 was used for all statistical analyses.

RESULTS

Atotal of 94 patients were enrolled during the study period.
08 patients were lost to follow up. Hence the final sample
size comprised of 86 participants. Analysis of 86 patientsis
presented. As illustrated in Table 1, post-op pain was
reported by 24 patients(28.0%)renderingit as the most the
common complication, followed by hematuriain15 patients
(17.4%) while urosepsis/DIC was recorded in 04
participants (4.6%). The most common late complication
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was surgical site infection in 09 participants (10.5%)
followed by re-do procedure in 2 patients (2.3%). None of
the patients included in our study suffered renal
dysfunctionaspresentedinTablel.

Table 1: Frequencies and percentages of common complications
(n=86)

Complications Types Frequencies (%)
Post op pain 24(28.0)
Early Hematuria 15(17.4)
Urosepsis/DIC 04(4.6)
Surgical site infection 09(10.5)
Late Re-do procedure 02(2.3)
Renal dysfunction 00(0.0)

The mean age of the patients was 9.19 years with standard
deviation of 2.49. Most of the participants were in the age
group 10 to 14 years, comprising of 57(66.3%) patients. The
rest of 29 participants(33.7%)had age inthe range of 4to 9
years as shown in Table 2. In the age group 4-9 years (29
patients), the frequencies and percentages of early
complications recorded were, post-op pain (07, 24.1%),
hematuria (04, 13.8%) and urosepsis in one patient (3.4%).
Regarding the late complications, surgical site infection
was recorded in 2 patients (6.9%). None of the patient
experienced re-do procedure and renal dysfunction in this
age group. Amongthe 57 participants of the age group 10 to
14 years, post-op pain was the most common recorded for
17 participants(29.8%), hematuriain 11 participants(19.3%)
and 03 patients experienced urosepsis (5.3%). The
observations about late complications were surgical site
infection (07, 12.3%) and re-do procedure among two
participants(3.5%)asillustratedin Table 2.

Table 2: Subgroup analysis of commoncomplicationswithage

Age groups Early Frequency Late Frequency
(years) Complications (%) complications (¢
Post-op 07 Surgical site 02
pain (24.1%) infection (6.9%)
4-9 Hematuria 04 Renal 0
(n=29) (13.8%) dysfunction (0.0%)
Urosepsis ol Re-do 0
P (3.4%) procedure (0.0%)
Post-op 17 Surgical 07
pain (29.8%) | siteinfection | (12.3%)
10-14 H turi n Re-do 02
(n=57) ematuria 1 (19.3%) | procedure | (3.5%)
Urosepsis 03 Renal 0
P (5.3%) dysfunction (0.0%)

Asshownin Table 3, the number of male participantsinthe
study was 48 (55.8%). The male to female ratio was 1.2: 1.
The distribution of early and late complications among the
male participants were post-op pain(12,25.0%), hematuria
(09, 18.8%), urosepsis/DIC (2, 4.2%), surgical site infection
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(04, 8.3%) and re-do procedure was performed in one
patient(1,2.0%). Thefrequenciesand percentages of early
and late complications among female participants were
post-op pain (12, 31.6%), hematuria (06, 15.8%), urosepsis
(2, 5.3%), surgical site infection (5, 13.1%) and re-do
procedure was performedin 02 patients(5.3%).

Table 3: Subgroup analysis of common complications with
gender

Gend Early Frequency Late Frequency

ender Complications (%) complications (%)
Post-op 12 Surgical site 04

pain (25.0%) infection (8.3%)
male Hematuri 09 Renal 01

(n=48) ematuria (18.8%) dysfunction (2.0%)
Urosepsis 02 Re-do 0

P (4.2%) procedure (0.0%)
Post-op 12 Surgical 05

pain (31.6%) | siteinfection | (13.1%)
Female H turi 06 Re-do 02

(n=37) ematuria 1 (15.8%) | procedure | (5.3%)
Urosepsis 02 Renal 0

P (5.3%) dysfunction (0.0%)

The mean stone size of the patients was 3.97 cm with
standard deviation of 0.59. 51 patients (59.3%) had stone
size less than 4.5cm and the remaining 35 patients(40.7%)
had stone size above 4.5cm. Complication rate increased
as stone sizeincreased. Patients with stone size more than
4.5cm had 13 patients(37.1%) who experienced more post-
op pain, followed by hematuria (9, 25.7%), DIC/sepsis (2,
5.7%), surgical site infection in 06 (17.1%), and 1 patient
underwent re-do procedure (2.8%). Out of the total 51
participants with stone size less than 4.5 cm, 11 patient
experienced excessive post-op pain (21.6%), hematuria in
06 patients (11.7%), sepsis in 02 patients (3.9%). Late
complications included surgical site infection 03 patients
(5.9%) while one patient had re-do procedure (1.9%)(Table
4). The number of patients with right kidney stone was 45
(52.3%). Rest of the patients 41 (47.7%) had left kidney
stone. The frequencies and percentages of complications
in right kidney procedures were post op pain 13 (28.9%),
hematuria 8 (17.8%), urosepsis 2 (4.4%), surgical site
infection 5 (11.1%) and one patient had re-do procedure
(2.2%). Other the other hand, the rate of complications in
left kidney were 11(26.8%), hematuria 07 (17.0%), sepsis 2
(4.9%), surgical site infection 04 (9.7%) and re-do
procedureinone patient(2.4%).
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Table 4: Subgroup analysis of common complications with
stonesize

Stone size Early Frequency Late Frequency
(cm) Complications (%) complications (%)
Post-op 13 Surgical site 06
pain (37.1%) infection (17.1%)
>4.5cm Hematuria 09 Renal 1
(n=51) (25.7%) | dysfunction (2.8%)
Urosepsis 02 Re-do 0
P (5.7%) procedure (0.0%)
Post-op n Surgical 03
pain (21.6%) | siteinfection (5.9%)
<4.5cm H turi 06 Re-do 01
(n=35) ematuria (11.7%) procedure (1.9%)
Urosepsis 02 Renal 0
P (3.9%) | dysfunction | (0.0%)

DISCUCSSION

This research shows that the mPCNL technique had a
significant complication risk in kids aged 4 to 14 with renal
stones larger than 3 centimeters in size. Rather of relying
on open surgery as adults do even for nephrectomy,
clinicians are increasingly turning to less invasive
techniques like ESWL and PCNL, which have developed to
ultra-minimally invasive and laparoscopy [12]. Renal stone
therapy with PCNL has evolved and improved since it was
first used in 1976 [13]. Radiation exposure for the surgeon
and the patient has been reduced by switching from pure
fluoroscopic to mixed fluoroscopic/ultrasound and pure
ultrasound gquided for renal access [14]. Bleeding,
infection, leaking into the urinary system, issues in the
chest, injuries to surrounding viscera, and postoperative
discomfort are all possible after PCNL [15]. mPCNL has
been shown to be as effective as conventional PCNL with
fewer side effects [16]. The SFR results from these two
methods are quite similar. Less blood loss, transfusions,
and overnight stays are required in mPCNL. mPCNL has a
significantly longer running time. There are less cases of
infection, fever, postoperative discomfort, renal damage,
and other organ damage with mPCNL [17]. Twenty-three
children underwent mPCNL by Wah et al., with median
stone load of more than 3cm. Their initial SFR was 83.6%,
and after treating the leftover pieces, it grew to 90.5%.
Hydrothorax ensued in one patient after surgery, while two
more had UTIs [18]. Compared to previous research, our
early SFR was about 90% and our overall SFR was 95.3%,
with just 5.3% of the original stone still present. Farouk et
al., conducted a prospective trial comparing mPCNL with
ESWL in children with a renal stone size of 1to 2 cm. After
the first surgical session, those who received mPCNL had
an SFR of 88.9%, and after a second look at the procedure,
they had an SFR of 92.59% [19]. In contrast, the ESWL
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group had an SFR of 88.89% after three sessions, with
55.6% achieved during the first session[20]. For kids with
stones in their upper urinary system, another research
evaluated the success rates of super-mPCNL and
retrograde intra-renal surgery (RIRS). Patients who
received RIRS required considerably more time in the
operatingroom(76.3vs.53.9)and in the hospital (4.2 vs. 2.9
days), had alower successrate(60.0% vs. 94.4%), and were
more likely to needre-treatment(20% vs. 0%)[21]. Another
research presented experiences of 163 patients. They
found postoperative fever rate of 14.6% [22]. One patient
with urosepsis was among the 12.5% of patients who had
fever following surgery in our research. Twenty-two young
patients who received ultra-miniature PCNL were studied
by Zhu et al., [23]. Their patients had 18.2% suffered
postoperative fever, and 0% had septicemia. Liu et al.,
conducted a research to determine what variables
increase the likelihood of sepsis after mPCNL. Twenty
individuals out of 834 in the study got septic shock. Three
of these individuals ultimately passed away from
complications related to multiple organ failure. Female
gender was observed to increase the risk of postoperative
septic shock (OR = 1.055, P 0.001), whereas diabetes
mellitus increased the risk by a factor of 4.192 (P = 0.0030)
[24]. Antibiotic treatment and other non-invasive methods
successfully treated all of our patients. Because of the risk
of hyponatremia and hypothermia in children, warm saline
should be used for irrigation. While saline is the go-to for
treatingPCNL inadults, there are studies that demonstrate
distilled water is just as effective. In our research, none of
our patientshad experienced these complications

CONCLUSIONS

Ourresearch shows that MPCNL in children has acceptable
complication rates and surgical success rates, making it a
relatively safe operation. Renal stones greater than3cmiin
size were successfully treated with mini-PCNL, making it a
safeand effective alternative to standard PCNL.
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Transient ischemic attacks precede about 20%-25% of ischemic stroke. These symptoms
normally range from a few seconds to several minutes, with a typical duration of less than one
hour. Objective: To assess the risk factors of transient ischemic attack in young adults.
Methods: This prospective study was conducted at the People's University of Medical and
Health Sciences Hospital, Nawabshah. Patients with stroke admitted to Medical Units|, Il, and 1|
from November 2021to June 2023 were eligible for inclusion. This study eliminated those who
were under the age of 18, those who had experienced brain injury, and those who were above the
age of 45. The current study included 209 patients, including both male and female participants
aged between 18 and 45 years, who exhibited various forms of stroke. For this study, only 14
(6.7%) patients with transient ischemic attack (TIA) were selected. Data on diagnostic tests,
medical records, laboratory investigations, and radiological images were obtained for data
collection. Results: The most prevalent risk factor was diabetes mellitus in nine (64.3%)
patients. Seven (50.0%) patients had hypertension. Cardiac disease was seen in six (42.9%) of
patients. Smoking and previous stroke history were observed in one (7.1%) patient each.
Conclusions: The results of this research suggested that diabetes mellitus, hypertension, and
heart problems are the predominant risk factors associated with transient ischemic stroke in
youngindividuals.

INTRODUCTION

Transient ischemic attacks precede about 20%-25% of
ischemic strokes[1]. These symptoms normally range from
afew seconds to several minutes, with a typical duration of
less than one hour[2]. The definition of transient ischemic
attack(TIA) has undergone revision due to the discovery of
brain infarcts on imaging in patients experiencing
symptoms lasting longer than 10 minutes. Additionally, the
consideration of urgent revascularization is given to
patients who present at the hospital within 6 hours of
symptom onset. This update challenges the previous time-
based definition of TIA, which categorized it based on
symptoms lasting less than 24 hours. The current term for
TIA has been revised to "tissue-based" in the latest
definition. In the context of a transient ischemic attack
(TIA), it is important to note that ischemic lesions may not

be discernible on brain imaging. Conversely, if a patient
exhibits transitory symptoms and presents with even a
minute ischemic brain lesion on imaging, medical
professionals classify the event as a small ischemic stroke
[3-5]. TIAand smallischemic stroke are usually treated the
same way, even though scan results can be different. This
is why they are considered together in clinical practice [4-
6]. Although a number of risk factors and reasons have
been identified, most ischemic strokes in younger age
groups still do not have known causes. Atherosclerosis,
diabetes, high blood pressure, cholesterol, and smoking
are known to increase the risk of stroke in older people.
Nevertheless, recent research conducted in the United
States and Europe has shown a higher prevalence of
ischemic stroke in younger individuals [7-10]. Recent
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statistical data indicates that the incidence of traditional
risk factors is much higher among individuals aged 15-55
comparedtoolder age cohorts[9]. However, there isalack
of available data about the frequency of stroke in young
populations originating from Eastern Europe and Asia.
Most of the existing literature on this topic originates from
cohorts in North America and Western Europe. Numerous
studies have shown a higher prevalence of ischemic stroke
among individuals aged 30 to 45 years [11, 12]. A few
hospital-based studies have shown that young Pakistanis
are more likely to have a stroke, but there islittle statistical
research on this group. Syed et al., found that people aged
between 35 and 45 years were more likely to have a stroke
(26%)[13]. Another study examined a case series and found
that thirty-four percent of patients with stroke they studied
were younger than 50 years of age [ 14 ]. Empirical evidence
also shows that more than two-thirds of strokes occur in
developing countries. Current estimates place the
percentage of stroke cases attributable to young people
between 10% and 30% in India but only between 3% and
8.5% in Western countries [15-17]. Young people are more
likely to have strokes than older people, which is similar to
Pakistan and could have a big effect on the economy.
Additionally, it has been established that hypertension is
the most prevalent risk factor that young people encounter
[18-19]. Furthermore, there are geographical differencesin
etiological subtyping. To avoid stroke-related impairment
and recurrence in younger populations, the evaluation of
the factors and origins of stroke in individuals of a younger
agegroupisofutmostimportance[18-19].

This study aimed to assess the transient ischemic attack
(TIA) risk factors in Pakistan's young population, a
demographicthat hasnot been extensively examinedinthe
past.

METHODS

This prospective study was conducted at the People
University of Medical and Health Sciences Hospital,
Nawabshah. Patients with stroke admitted to Medical Units
[, 11, and Il from November 2021 to June 2023 were eligible
for inclusion. This study eliminated those who were under
the age of 18, those who had experienced brain injury, and
those who were above the age of 45. The current study
included 209 patients, including both male and female
participants aged between 18 and 45 years, who exhibited
various forms of stroke. Only 14 patients (6.7%) with TIA
patients were selected for this study. The patients
underwent an initial examination conducted by an
emergency physician, followed by a subsequent evaluation
performed by a neurologist. Data on diagnostic tests,
medical records, laboratory investigations, and
radiologicalimages were obtained for data collection. After

DOI:https://doi.org/10.54393/pjhs.v4i11.1177

gettingethicsapprovaland permissionfrom the patientsor
their parents or guardians, detailed demographic
information such as age, socioeconomic status, gender,
and place of residence was documented on the data
collection form. "Complete blood count test" (CBC),
"erythrocyte sedimentationrate"(ESR), lipid profile, Hb A1C,
"liver function test," and "renal functional tests" were
performed initially on all patients. Carotid Doppler, 24-hour
ECG recording, and echocardiography were also
performed. Upon admission, a computed tomography (CT)
scan of the brain was performed for all patients. In
instances where it was deemed necessary, a brain MRl with
a stroke procedure was also conducted. Operating
definitions of hypertension were: An individual is
considered to have hypertension if their systolic blood
pressure exceeds 140 mmHg, their diastolic blood pressure
surpasses 90 mmHgbased on two separate measurements
prior to the occurrence of a stroke, orif they are already on
antihypertensive medication. In addition to the current
usage of hypoglycemic drugs, a fasting glucose level of 126
mg/dL or above was diagnostic for diabetes mellitus.
Cardiac disease is characterized by a medical history that
includes conditions such as valvular heart disease,
arrhythmia, and coronary artery disease, among others.
The medical records also documented the patient's history
of prior transient ischemic attack (TIA), characterized by
temporary neurological impairments lasting less than 24
hours, as well as stroke and peripheral angiopathy illness.
Cigarette smoking was operationally defined as the act of
consuming cigarettes throughout the previous five-year
period. The calculation of body mass index (BMI) included
dividing weight (in kilograms) by the square of height (in
meters). Plasma levels of low-density lipoprotein
cholesterol (LDL-c), high-density lipoprotein cholesterol
(HDL-c), total cholesterol (TC), apolipoprotein A (ApoA),
apolipoprotein B (ApoB) and triglycerides (TG), levels (TG)
were evaluated on a subsequent day afteradmission to the
hospital. The tests were done in the morning after not
eating or drinking anything all night. They used a Hitachi
7600 automatic analyzer made in Japan by Hitachi
Instruments Corporation. All statistical data were analyzed
using Excel-365 and SPSS version 26.0. The Chi-square
goodness-of-fit test was used to examine the differences
across binary cateqgorical variables. To determine if there
was a link between the cateqorical variables, Fisher's exact
test was also used. Statistical calculations were performed
to determine the variables' percentages, means, and
standard deviations. A statistically significant p-value of
less than 0.05 was deemed acceptable. The research
ensured that all participants, as well as their
parents/quardians or legally authorized representatives,
provided written informed consent prior to their
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participation. Ethical approval was obtained from the
Advanced Studies and Research Board (ASRB)(No. DRGS/
2421, Dated: 2-11-2021) at the University of Sindh,
Jamshoro. Code numbers were used in lieu of patients'
namesto protect confidentiality.

RESULTS

Total transient ischemic attack (TIA) patients were 14
(6.7%) out of 209. Six(42.9%) patients were men and eight
(57.1%) were women. Mostly 10(71.4%) patients were in the
age group of 31-45 years. The mean + SD GCS score of TIA
patientswas13.4+2.2, whichindicatesamild TIA, while the
mean = SD age was 36.1+ 9.3 years. Seven(50.0%) patients
were from middle-class families, and the other seven
(50.0%)were fromlow-income families(Table1).

Table 1: Baseline characteristic of TIAinyoungadults

DOI:https://doi.org/10.54393/pjhs.v4i11.1177

history, and one (12.5%) female patient had a previous
stroke history. No significant gender differences were
observed between male and female patients'risk factors.
Ten (71.4%) patients were aged 31 - 45 years and four
(28.6%) were aged 18 - 30. Diabetes mellitus was found in
eight(80.0%) patientsin the age group 31- 45 years thanin
one(25%)of patientsage group 18 - 30 years. Hypertension
was in three (75.0%) patients aged 18 - 30 compared to 4
(40%) patients aged 31 - 45. All six (60.0%) patients with
cardiac disease were 31 - 45 years old. Smoking and a
previous stroke history were only found in the age group of
31 - 45 years. No significant differences were observed
betweenage groups(Table 3).

Table 3: Risk factors of TIA in young adults according to gender
andage

Age18-30 Age 31-45
n=4 n=10

Total Malen=6 Femalen=8

Risk '© p- p-
Characteristics Frequency n (%) Factors :(%3 Yes No Yes No value* Yes No Yes No value*
Age (M +£3D) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%)
gelrean= 36.1£9.3 Diabetes] 9 [ 3 | 3 | 6 | 2 Lol 11 3|8l 2 [/ 0
6CS score (Mean £ SD) 34122 Mellitus |(64.3)[(50.0)|(50.0)|(75.0)|(25.0)| 000 |(25.0)((75.0)|(80.0)[(20.0)| ©-
Hyper-| 7 | 2 | 4 | 5 | 3 3| 1| 4 | s
Gender tension |(50.0)[(33.3)](66.7){(62.5)] (37.5)| 0592 | (75.0)|(25.0)| (40) |(60.0){ 0559
o Cardi 6 3 3 3 5 4 6 4
Male 6(42.9%) diseass |(43.9)|(50.0)(50.0)[(37.5)|(62.5) 1000 | O | (100) |(60.0)|(40.0|0-085
Female 81671%) smoking| 171) 106:7) @35 0 |100)|94%8] © |160)|n0.0)|(90.0| 1000
Age groups (years) Previ 5 7 4 1 9
530 y0mrs T 85%) Stroke | 7| 0 | (100)[112:8)](7.5)[ 1000 O | (100) |(10.0)(0.0)] 000
31- 45 years 10(71.4%) *Significant p-value <0.05
Socio-Eco status All 14 patients survived, with no mortality observed in TIA.
Middle class 7(50.0%) Ofthese, 6(100%)were male and 8(100%)were female.
Lower class 7(50.0%) DISCUSSION

The most prevalentrisk factor was diabetes mellitusinnine
(64.3%) patients. Seven (50%) patients had hypertension.
Cardiac disease was seen in six (42.9%) of patients.
Smoking and previous stroke history were present in one
(7.1%)and one(7.1%) patient each. The patient had no family
history of any of the risk factorsfor TIA(Table 2).

Table 2: Risk factors of transientischemicattackinyoungadults

Characteristics Yes No p-value
Diabetes Mellitus 9(64.3%) 5(35.7%) 0.285
Hypertension 7(50.0%) 7(50.0%) 1.000
Cardiac disease 6(42.9%) 8(57.1%) 0.593
Smoking 1(7.1%) 13(92.9%) 0.001
Previous Stroke 17.1%) 13(92.9%) 0.001

Diabetes mellitus was observed in three (50.0%) male and
six (75.0%) female patients, with no gender differences.
Although hypertension is more observed in five (62.5%)
female patients than in two (33.3%) male patients. Cardiac
disease in 3 (50.0%) males was slightly higher than in
females 3 (37.5%). One (16.7%) patient had a smoking

In our study, the most prevalent risk factor was diabetes
mellitus in nine (64.3%) TIA patients. Previous literature
reported lower diabetes mellitus in (11%) of young TIA
patients[12]. Another study has documented a lower rate
of diabetes mellitus in 7(9.0%) patients [20]. Seven (50%)
had hypertension in our study. These numbers were
analogous to the results of Janssen et al. They found a
slightly higher rate of hypertension in 56.4% of their
population, which was younger (<50 years) [21]. Ji et al.,
observed a lower frequency of hypertension in (20%) of
stroke/TIA patients [12]. Six (42.9%) patients had cardiac
disease inthe current study. Janssen et al., found a slightly
higher incidence of cardiac disease in (47.9%) [21]. A
prospective study conducted on the Chinese population
observed a lower incidence of cardiac disease in 109
(20.6%) stroke/TIA patients [22]. Our study discovered a
smoking history in 1(7.1%) patient. Giovannoni and Fritz
reported ahigher smoking historyin37(49%)patients[20].
Another study reported a higher rate of smoking in 40% of
stroke/TIA patients [21]. In our study, eight (57.1%) female
patients had transient ischemic attacks. These results
were agreed with a survey that found 58.8% of female
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patientsina previous study[23]. Pregnancy, migraine, and
oralcontraceptive useallincrease thelikelihood of havinga
stroke or TIA at a younger age, which may explain why
women make up a disproportionately high percentage of
those affected. Women seem to be more vulnerable to
these dangers [21]. All patients survived, and no deaths
were reported in the current study. Of the 14 patients, six
(100%)were male and eight (100% ) were women. The acute
fatality and recurrence rates of ischemic stroke in young
individuals are quite low, particularly in cases where the
underlying etiology remains unidentified. The vast majority
of people return to work full-time. The intensity of the first
stroke is a good indicator of a person'sindependence[24].

CONCLUSIONS

The study's conclusions showed that diabetes mellitus was
the most common risk factor for TIA, followed by heart
disease and hypertension, and that female patients
betweentheagesof18and 45hadahigherchance of having
the condition. Our study's findings highlight the need to
manage common risk factors and do a thorough patient
work-up to ascertain the cause of strokes among
Pakistan's youth. Larger-scale, continuing research is still
requiredtoidentify the potential causes of strokesinyoung
individuals as well as the risk factors that may apply to
them.

Authors Contribution

Conceptualization: YAJ

Methodology: JW

Formalanalysis: YAJ

Writing-review and editing: JW, ZAL
Allauthorshavereadand agreedto the published version of
the manuscript.

Conflicts of Interest
Theauthorsdeclarenoconflict of interest.
Source of Funding

The authorsreceived no financial support for the research,
authorshipand/orpublication of thisarticle.

REFERENCES

[11 RothwellPMand Warlow CP. Timing of TIAs preceding
stroke: time window for prevention is very short.
Neurology. 2005 Mar; 64(5): 817-20. doi: 10.1212/01.
WNL.0000152985.32732.EE.

[2] FisherCM. Transient Ischemic Attacks. New England
Journal of Medicine. 2002 Nov; 347(21): 1642-3. doi:
10.1056/NEJMp0201289.

[3] AlbersGW, Caplan LR, Easton JD, Fayad PB, Mohr JP,
SaverJL, et al. Transient Ischemic Attack —Proposal
for a New Definition. New England Journal of
Medicine. 2002 Nov; 347(21): 1713-6. doi: 10.1056/NE
Jmsb020987.

[4]

[10]

[12]

DOI:https://doi.org/10.54393/pjhs.v4i11.1177

Easton JD, Saver JL, Albers GW, Alberts MJ,
Chaturvedi S, Feldmann E, et al. Definition and
evaluation of transient ischemic attack: a scientific
statement for healthcare professionals from the
American Heart Association/American Stroke
Association Stroke Council; Council on Cardiova -
scular Surgery and Anesthesia; Council on
Cardiovascular Radiology and Intervention; Council
on Cardiovascular Nursing; and the Interdisciplinary
Council on Peripheral Vascular Disease: the
American Academy of Neurology affirms the value of
this statement as an educational tool for
neurologists. Stroke. 2009 Jun; 40(6): 2276-93. doi:
10.1161/STROKEAHA.108.192218.

Kernan WN, Ovbiagele B, Black HR, Bravata DM,
Chimowitz Ml, Ezekowitz MD, et al. Guidelines for the
Prevention of Stroke in Patients With Stroke and
Transient Ischemic Attack: A Guideline for
Healthcare Professionals From the American Heart
Association/American Stroke Association. Stroke.
2014 Jul; 45(7): 2160-236. doi: 10.1161/STR.00000
00000000024.

Linden B. National Institute for Health and Care
Excellence NG128 stroke and transient ischaemic
attackin over 16s: diagnosis and initial management.
British Journal of Cardiac Nursing. 2020 Sep; 15(9): 1-
5.doi:10.12968/bjca.2020.0121

George MG, Tong X, Bowman BA. Prevalence of
cardiovascular risk factors and strokes in younger
adults. JAMA Neurology. 2017 Jun; 74(6): 695-703.
doi: 10.1001/jamaneurol.2017.0020.

Kissela BM, Khoury JC, Alwell K, Moomaw CJ, Woo D,
Adeoye O, et al. Age at stroke: temporal trends in
stroke incidence in a large, biracial population.
Neurology. 2012 Oct; 79(17): 1781-7. doi: 10.1212/WNL.
0b013e318270401d.

Kivioja R, Pietila A, Martinez-Majander N, Gordin D,
Havulinna AS, SalomaaV, et al. Risk factors for Early-
Onset ischemic stroke: a Case-Control study.
Journal of the American Heart Association. 2018 Nov;
7(21): e009774. doi: 10.1161/JAHA.118.009774.
Singhal AB, Biller J, Elkind MS, Fullerton HJ, Jauch
EC, Kittner SJ, et al. Recognition and management of
stroke in young adults and adolescents. Neurology.
2013 Sep; 81(12): 1089-97. doi: 10.1212/WNL.0b013e
3182a4a4bl.

Béjot Y, Bailly H, Durier J, Giroud M. Epidemiology of
stroke in Europe and trends for the 21st century.
Presse Médicale. 2016 Dec; 45(12): €391-8. doi: 10.1016
/j.Ipm.2016.10.003.

Ji R, Schwamm LH, Pervez MA, Singhal AB. Ischemic
stroke and transientischemic attackin youngadults:

PJHS VOL. 4 Issue. 11 November 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
2 This work is licensed under a Creative Commons Attribution 4.0 International License. 90




Jamali YA et al.,

[17]

(18]

[20]

[21]

[23]

PJHS VOL. 4 Issue. 11 November 2023

Risk Factors of Transient Ischemic Attack

risk factors, diagnostic yield, neuroimaging, and
thrombolysis. JAMA Neurology. 2013 Jan; 70(1): 51-7.
doi: 10.1001/jamaneurol.2013.575.

Syed NA, Khealani BA, Ali S, Hasan A, Brohi H,
Mozaffar T, et al. Ischemic stroke subtypes in
Pakistan: the Aga Khan University stroke data bank.
Journal of Pakistan Medical Association. 2003 Dec;
53(12): 584.

Vohra EA, Ahmed WU, Ali M. Aetiology and prognostic
factors of patients admitted for stroke. The Journal
of the Pakistan Medical Association. 2000 Jul;50(7):
234-6.

Smajlovi¢ D. Strokes in young adults: epidemiology
and prevention. Vascular Health and Risk
Management. 2015 Feb; 157-64. doi: 10.2147/VHRM.
S53203.

PutaalaJ, Metso AJ, Metso TM, Konkola N, KraemerY,
Haapaniemi E et al. Analysis of 1008 consecutive
patients aged 15 to 49 with first-ever ischemic
stroke: the Helsinki young stroke registry. stroke.
2009 Apr; 40(4): 1195-203. doi: 10.1161/STROKEAHA.
108.529883

Van Tassell BW, Toldo S, Mezzaroma E, Abbate A.
Targeting interleukin-1in heart disease. Circulation.
2013 Oct; 128(17): 1910-23. doi: 10.1161/CIRCULATIO
NAHA.113.003199.

Chand P, Ibrahim S, Matloob Alam M, Arain F, Khealani
B. Acute childhood ischemic stroke: a Pakistani
tertiary care hospital experience. Pakistan Journal of
Neurological Sciences(PJNS). 2016; 11(1): 3-6.
Tibek M, Dehlendorff C, Jargensen HS,
Forchhammer HB, Johnsen SP, Kammersgaard LP.
Increasingincidence of hospitalization for stroke and
transientischemic attackin young adults: aregistry-
based study. Journal of the American Heart
Association. 2016 May; 5(5): e003158. doi: 10.1161/JA
HA.115.003158.

Giovannoni G and Fritz VU. Transient ischemic
attacksinyounger and older patients. A comparative
study of 798 patientsin South Africa. Stroke. 1993 Jul;
24(7): 947-53.d0i: 10.1161/01.STR.24.7.947.

Janssen AWM, De Leeuw FE, Janssen MCH. Risk
factors for ischemic stroke and transient ischemic
attack in patients under age 50. Journal of
Thrombosis and Thrombolysis. 2011 Jan; 31: 85-91.
doi: 10.1007/s11239-010-0491-3.

Tan YF, Zhan LX, Chen XH, Guo JJ, Qin C, Xu E. Risk
Factors, Clinical Features and Prognosis for
Subtypes of Ischemic Stroke ina Chinese Population.
Current Medical Science. 2018 Apr; 38(2): 296-303.
doi:10.1007/s11596-018-1878-1.

Collaborators NMSS, Sacco RL, Boden-Albala B, Gan

[24]

DOI:https://doi.org/10.54393/pjhs.v4i11.1177

R,Chen X, Kargman DE, et al. Stroke incidence among
white, black, and Hispanic residents of an urban
community: the Northern Manhattan Stroke Study.
American Journal of Epidemiology. 1998 Feb; 147(3):
259-68. doi: 10.1093/oxfordjournals.aje.a009445.
Ferro JM and Crespo M. Prognosis after transient
ischemic attack and ischemic stroke in young adults.
Stroke. 1994 Aug; 25(8): 1611-6. doi: 10.1161/01.STR.25.
8.1611

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 91




Impact of COVID-19 Pandemic

DOI:https://doi.org/10.54383/pjhs.v4i11.1174

[

PAKISTAN JOURNAL OF HEALTH SCIENCES

https://thejas.com.pk/index.php/pjhs
Volume 4, Issue 11(November 2023)

Original Article

Impact of COVID-19 Pandemic on the Quality of Life of Nurses Working in the
Public Sector Tertiary Care Hospitals of Karachi

Ashok Kumar', Badil” and Syed Yousaf Shah'

'Dow Institute of Nursing and Midwifery, Dow University of Health Sciences, Karachi, Pakistan

ARTICLE INFO

ABSTRACT

Key Words: COVID-19 has a substantial influence related to the quality of life of nurses by increasing the
CVID-19, Nurses Health, Quality of Life number of patients, whichincreases the work burden and stress level. Objective: To determine
How to Cite: the impact of the COVID-19 pandemic on the quality of life of nurses working in the public sector

Kumar, A., Badil, ., & Shah, S. Y. (2023). Impact of
COVID-19 Pandemic on the Quality of Life of Nurses
Working in the Public Sector Tertiary Care Hospitals
of Karachi : Impact of COVID-19 Pandemic. Pakistan
Journal of Health Sciences, 4(11), 92-96.

tertiary care hospitals of Karachi. Methods: Present an analytical cross-sectional study design
was employed to determine the quality of life of working nurses by using a non-probability
convenient sampling technique to recruit 240 nurses. The quality of life of nurses was assessed
by using the McGill Quality of Life (QolL) revised questionnaire. Results were considered
significant at p-value of <0.05. Results: Out of a total of 240 nurses, most of them 135 (56.2%)
https://doi.org/10.54393/pjhs.v4il1.1174 were male, 177(73.88%) married, 128, 53.3% Post RN qualification, and 99(41.2%)6 to 10 years of
*Corresponding Author: working experience. The mean + SD of the overall QoL of nurses was 6.56 + 2.53. Based on
Badil multiple logistic regression analysis, males had 2.79 times better QOL during the COVID-19
Dow Institute of Nursing and Midwifery, Dow pandemic as compared to females (ORadj=2.79, 95% Cl: 1.05 - 7.45, p= 0.04). Similarly, married
University of Health Sciences, Karachi, Pakistan persons had 3.06 times better QOL during the COVID-19 pandemic as compared to others
badil@duhs.edu.pk (ORadj=3.06, 95% Cl: 2.14 - 3.34, p= 0.003). Conclusions: It is concluded that the COVID-19
Received Date: 9" November, 2023 pandemic has a significant effect on all aspects of the physical, psychological, existential and

social quality of life of nurses working in the public sector tertiary care hospitals of Karachi,
Acceptance Date: 29" November, 2023 q y 9 P y P

Pakistan.
Published Date: 30" November, 2023 axistan

INTRODUCTION

The Coronavirus disease (COVID-19) is a viral disease that
evolved in Wuhan, China and was declared by WHO a
pandemic on 11th March 2022, which affected the whole
world [1]. The median of COVID-19 incubation was 4 days,
and it is transmitted from human to human through
respiratorydroplets[2]. COVID-19wasidentified asafamily
of severe acute respiratory syndrome, and it was
transmitted from animals to humans [3]. Furthermore, in
this unprecedented situation of a pandemic, it is quite
challenging to cope with life-threatening disasters
effectively [4]. During the pandemic, a relatively strong
campaign with the slogan 'Stay home, stay safe’' was used
as a public awareness message to limit public meetings
pro, promote home quarantine [5], and limit social
gatherings of people who come in contact with coronavirus
infected persons with close monitoring for appearing any

symptoms to prevent others from getting infection [6]. As
frontline health workers, the vital responsibility of nursesis
to provide proper nursing care to the patient, and in this
pandemicin China, 28,679 nurses were sent to the affected
provinces as frontline fighters against COVID-19 disease
[7]. In the month of April 2020 COVID 19, reported cases
were above 2 million worldwide, and this virus caused 2 lac
deaths. At the same time, nurses who are working in an
infectious environment have afear of giving the infectionto
their loved ones, which increases mental distress, anxiety,
and depression in the nurses [8]. Nurses working during
this pandemic experienced depression, anxiety and stress
that can disrupt the quality of life of nurses and reduce the
capabilities of nurses in their different roles as well [9];
additionally, when nurses work in high-risk infection
environments, which may affect adversely the nurse's
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mentalhealth[10].

Thus, the present study aimed to determine the impact of
COVID-19 on the quality of life of nurses working in tertiary
care hospitalsin Karachi, Pakistan.

METHODS

An analytical cross-sectional study was conducted among
nurses working at Dow University Hospitaland Dr. Ruth K.M
Pfau Civil Hospital Karachi for the period of four months
from August 2020 to December 2020. Nurses working in
the Dow University Hospital and Dr. Ruth KM Pfau Civil
Hospital Karachi during the COVID-19 outbreak were
enrolled for the study. On the other hand, nurses not willing
to participate in the study, student nurses, contract nurses
and outpatient department (OPD) nurses were excluded
from the study. Non-probability convenient sampling
method was utilized to access the respondents. Sample
size was calculated through PASS version 11, with a 95%
confidence interval, 80% power of the test and 5% margin
of error. The sample size was calculated by using a 43.61%
prevalence of depression seen in the Chinese population
[11]. Priorto datacollection, writteninformed consent were
obtained. Questionnaires were explicitly explained to all
participants. Confidentiality of data was assured by
assigning code numbers. The participation of subjects was
voluntary. Ethical approval was obtained from Institutional
Review Committee (IRC) of Dow Institute of Nursing and
Midwifery, Dow University of Health Sciences, Karachi, Ref
No: DIONAM/MSN/2020-18/394. A validated and adopted
revised version of the McGill Quality of Life questionnaire
was utilized for the data collection[12]. The reliability of the
MGOOL-Rversionis 0.94[13]. The questionnaire comprises
15 items divided into four Parts. Each item uses 0 to 10
scales with anchors at both ends, where 0O for the lowest
desire / Worst condition and 10 for the highest desire / Best
condition. The questionnaire consists of four parts.
Datawasentered andanalyzed through SPSSversion-24.0.
The quantitative data was measured by using mean and
standard deviation, and categorical data was measured
through percentages. Results were considered significant
at p-value of <0.05.

RESULTS

Outofatotal 240 nurses, alarge number of 135(56.2%)were
male, 177 (73.88%) married, 128, 53.3%) Post RN
qualification, 99(41.2%) had 6 to 10 years of experience, 46
(19.2%) working in the emergency ward and 52 (21.7 %)
workingin COVID-19ward. With regard to age classification,
most of them are from 20-27 years 28(11.7%), 28-35years
126(52.5 %), 36-45 years 57(23.8%)and 46 and above years
29 (12.1%). Table 1 revealed Quality of life according to
McGill's Quality of Life revised questionnaire. According to
the McGill Quality of Life (QoL) Questionnaire, in part A, the
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item scale for the overall quality of life section, the mean
+SDof the overall QoL of nurseswas about 6.56 +2.53 which
was higher than the middle point, which showed better
QOL. Similarly, in Part B of the questionnaire, the overall
average of the physical Scale of quality of life was about
6.59 + 3.19, which also showed a higher score than the
middle point, which showed that the physical Q0L of nurses
was better.InPart C of the questionnaire, the psychological
Scale mean + SD score was about 6.96 + 2.5, which also
showed the better psychological QOL of nurses. The
existential Scale mean + SD score was about 6.63+1.8,
which also showed a higher score that indicates better
Existential QOL of Nurses working in the public sector
tertiary care hospital of Karachi, Pakistan. In Part D of the
questionnaire, the social Scale mean + SD score was about
6.77+2.5, which was also higher than the middle point and
indicatesbetter Social QOL of Nurses.

Table 1: Quality of life according to McGill Quality of Life revised
guestionnaire

Questions : .

Distribution B

Part A 1.Considering all parts of my life -

Overall QoL | physical, emotional, social, spiritual, 9
and financial - over the past two (2) days 6.562.53
the quality of my life has been:

Part B 1. My physical symptoms (pain, nausea,

Physical Scale | weariness, and others) throughout the | §.89+3.2
last two days (48 hours) were as follows:
2. | felt the following for the last two
days (48 hours): 6.153.3
3. Being physically unable to accomplish
what | desired for the previous two days | 6.73+3.08
(48 hours) was:

PartC 1. I was distressed for the last two days 715+3.0
Psychological | (48 hours): -19%0.
Scale Feelings | 7 | fe|t nervous or concerned over the 71652.94

& thoughts | |ast two days (48 hours): <1022

Existential 3. I've been displeased for the previous

Scale two days (48 hours): 7.12+3.02

4. When | considered the future through

-out the last 48 hours, or the previous| 6.41+3.17
two days, | was:

5. Inthe last 48 hours, or the last two

days, my life has been: 7.222.73
8. When | think about my whole life,

| feel that in achieving life goals, | have: 8.76£2.72
7. Over the past two days (48 hours),

| felt that the amount of control | had 5.48+3.40
over my life was:

8. Over the past two days (48 hours), |

felt good about myself as a person: 7.08+2.83

PartD 1. Over the past two days (48 hours),

Social Scale | communication with the people | care 6.92+2.97
about was:

2. In previous two days (48 hours),

| felt my relationship with people | care 6.31+2.96
about were:

3. In previous two days, | perceived

support: 7.08+3.05

PJHS VOL. 4 Issue. 11 November 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
EXm This work is licensed under a Creative Commons Attribution 4.0 International License. 93




Impact of COVID-19 Pandemic

Table 2 depicts the association between total quality score
and demographical variables. Based on chi-square
analysis, gender (p-value <0.001), age classification (p-

DOI:https://doi.org/10.54393/pjhs.v4i11.1174

Table 3: Multiple Logistic Regression Analysis between Total
Quality Scoreand Demographical Variables

Demographical Poor Quality Better Quality OR..(95% Cl)

value 0.03) and working area (p-value 0.004) were Variable of Life of Life e p-value
significantly associated with total quality of life as Gender
comparedtootherdemographical variables. Male 32(82.1%) 103(51.2%) | 2.79(1.05-7.45) | 0.04*
Table 2: Association between Total Quality Score and Female 7(17.9%) | 98(48.8%) — —
Demographical Variables Age
20-27 5(12.8%) | 23(114%) [2.06(0.14-30.34)] 0.598
Demographical  Poor Quality Better Quality ~ Chi-Square 28-35 26(66.7%) | 100(49.8%) |2.60(0.24-27.89)| 0.429
Variable SIS SHCE p-value 36-45 7(17.9%) | 50(24.9%) | 159(0.15-16.88) | 0.698
Gender 46 & above 12.6%) | 28(13.9%) - -
Male 32(82.1%) 103(51.2%) 0,00 Marital Status
Female 7{17.9%) 98(48.8%) Married 28(71.8%) | 149(74.1%) | 3.06(2.14-3.34) | 0.003
Age Unmarried | 11(28.2%) | 51(25.4%) | 1.60(1.24-2.89) | 0.429
20-27 5(12.8%) 25(11.4%) Divorce/Widow | 0(0.0%) | 105%) -- --
28-35 26(66.7%) 100(49.8%) 0.03* Educational Qualification
36-45 7(17.9%) 50(24.9%) Diplomar - -
158 3bove 2.6%) 28(13.9%) Speciality 1(28.2%) | 78(38.8%) |1.50(2.31-10.74) | 0.987
Marital Status e | 24(615%) | 104(517%) | 3.98(3.08-1154) | 0.002
Married 28(71.8%) 149 (74.1%)
Unmarried 1(28.2%) 51(25.4%) 0.817 Generic Nursing | 4(10.3%) 18(9.0%) 2.56(2.37-5.97) | 0.120
Divorce/Widow 0(0.0%) 10.5%) MS Nursing 0(0.0%) 105%) = =
Educational Qualification Working Experience (Years)

Diplomar 252 B ) 2(5.1%) 14(7.0%) | 0.39(0.05-2.87) | 0.357
Speciallity 2% 8% 35 14(35.9%) | 37(18.4%) | 1.18(0.32-4.35) | 0.793
Pol\?ttnz,i\ln-gs 24(61.5%) 104 (51.7%) 0529 6-10 16(41.0%) | 83(41.3%) | 0.64(0.20-2.0) | 0.444

>10 707.9%) | 67(33.3%) -- --
Generic Nursing 4(10.3%) 18(9.0%) Working Area
MS Nursing 0(0.0%) 1(0.5%) ER 1(28.2%) | 35(17.4%) ] 015(0.69-10.12) | 2.653
Working Experience (Years) Icu 12(30.8%) | 40(19.9%) | 3.24(0.57-8.49) | 0.001
<2 2(5.1%) 14(7.0%) ccu 3(7.7%) 1(5.5%) |0.50(0.31-10.74)| 1826
35 14(35.9%) 37(18.4%) 0.06 NICU 1(2.6%) 9(45%) |0.98(0.09-1154)| 1.029
6-10 16(41.0%) 83(41.3%) MW 8(205%) | 39(19.4%) | 0.56(0.37-5.97) | 1503
>10 707.9%) 67(33.3%) sw 0(0.0%) | 19(9.5%) | 0.98(0.12-5.23) | 194
Working Area CovidWard | 4(10.3%) | 48(23.9%) -- --
ER 11(28.2%) 35(17.4%)
ICU 12(30.8%) 40(19.9%) DISCUSSION
ccy 3(7.7%) 11(5.5%) The present study was conducted to determine the impact
NICU 1(2.6%) 9(4.5%) 0.004* of COVID-19 on the quality of life of nurses working in
Mw 8(20.5%) 39(19.4%) tertiary care hospitals in Karachi, Pakistan. In the current
SW 0(0.0%) 19(8.5%) study, the established mean+SD of the overall QoL of
Covid Ward 4(10.3%) 48(23.9%)

Table 3 exhibited the multiple logistic Regression analysis
between the total quality score and demographical
Variables. Based on multiple logistic regression analysis
(adjusted analysis), males were 2.79 times more affected by
COVID-19 as compared to females (ORadj=2.79, 95% Cl:
1.05-7.45, p= 0.04). Similarly, married persons were 3.06
times more affected by COVID-19 season as compared to
others (ORadj=3.06, 95% Cl: 2.14-3.34, p= 0.003). Nurses
who worked in the ICU were 3.24 times more affected by
COVID-19 season as compared to others (ORadj=3.24(0.57-
8.49).

nurses was 6.56 + 2.53. In contrast, the highest mean + SD
of overall QoL of nurses, 55.57 +18.70, was reported in Iran
[14]. The present study disclosed that better physical
scores among nurses showed improved quality of life of
nurses. These results are dissimilar to a study
accomplished in Brazil by Menequin et al., which revealed
low scores in the physical domain of quality of life among
nurses during the COVID-19 pandemic [15]. Current study
findings exhibited considerable social support among
nurses, while a study carried out in Canada depicted low
social support [16]. This study unveiled relatively better
psychological QOL of nurses working during COVID-19.
These study findings are more consistent with a research
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study employed in Italy, which described a lack of
insufficient psychological support that can lead to poorer
psychological QOL of nurses [17]. Another research study
was done China found psychological changes in nurses
includes fear, irritation, anxiety and depression[18]. In the
present study, gender (p-value <0.001), age classification
(p-value 0.03) and working area (p-value 0.004) were
significantly associated with total quality. On the other
hand, a research study conducted in Iran by Rashidi found
no significant association between age, gender, education
level, work experience, with quality of life among nurses
while working in COVID-19 pandemic [19]. The present
study results demonstrated that male nurses were 2.79
times more affected by COVID-19 as compared to females.
These findings are dissimilar from a study conducted in
China, which showed a higher prevalence of COVID-19 in
females [20]. Present study observed married nurses
much more affected than unmarried nurses. These study
findings are parallelin study conducted in Quetta, Pakistan,
showed lower health outcomes in married nurses [21].
Present study demonstrated that the nurseswhoworkedin
the ICU more affected by COVID-19 pandemic. This finding
is in agreement with a study carried out in Belgium where
nurses working in ICUs are more sufferer during COVID-19
outbreak and reported emotional exhaustion,
depersonalization, and burnoutaswell[22].

CONCLUSIONS

It is concluded that the COVID-19 pandemic has had a
significant impact on all aspects of the quality of life of
nurses, precisely in physical, psychological and social
areas. Study assessed male nurses are more affected than
female nurses and married nurses are more victim of
harmful effect than single nurses. Furthermore, study
observed considerable social support fromthe family.
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Hyperlipidemia describes a condition in which an abnormal mass metabolism brought on by a
variety of factors raises blood cholesterol levels. According to epidemiological research, there
is a strong link between the lipoprotein profile and cardiovascular morbidity and mortality, and
those who are physically active have a 30 to 50% lower chance of developing cardiovascular
disease. Objective: To compare the effect of dietary modifications with and without aerobic
exercises in improving the cholesterol lipid profile for treatment of Hyperlipidemia-Naive
patients. Methods: The random sampling technique with random allocation done through the
Lottery method. Lipid Profile Test was used as measuring tool. Whole procedure went through
three steps: Pre-Labs Testing, 10 - Weeks Intervention Sessions, and Post-Labs Testing. 24
patients were randomly divided into two groupsi.e., Experimental Group and the Control Group,
each with 12 patients. After the intervention plan, results were analyzed, organized and
interpreted. Results: Normally distributed variables were HDL-C, Cholesterol and VLDL-C with
p>0.05. Whereas, Triglycerides and LDL-C were not distributed normallyi.e., p<0.05. Afterthe
exercise programaccomplished asinstructed, a statistically significant decrease was observed
in the values of Cholesterol, HDL-C, and VLDL-C with the value of p <0.05 for experimental
group. However, values of Triglycerides and LDL-C were significantly decreased for the control
group. Conclusions: The inclusion of aerobic exercisesalong with dietary changes substantially
enhanced the patient's lipid profile, and exercise program's scope was adequate to produce
meaningfulchangesinthebody lipid composition of the study volunteers.

INTRODUCTION

Hyperlipidemia describes a conditionin which an abnormal
mass metabolism brought on by a variety of factors raises
blood cholesterol or triglyceride levels [1]. This disorder
can occur from food, tobacco use, or genetics, and it can
cause serious problems like cardiovascular disease [2, 3].
Hyperlipidemia is one of the cardiovascular risk factors
that makes up the metabolic syndrome, and people who
have it frequently experience CVS morbidity and death [4].
It is marked by metabolic conditions that alter the amount
of circulating lipids [5]. "Low density lipoprotein (LDL) and
high-density lipoprotein (HDL) levels are low, and there are
high levels of total cholesterol, triglycerides, LDL, and HDL
in these anomalies." It has the potential to lead to

cerebrovascular disorders like ischemic heart disease and
stroke as well as atherosclerotic cardiovascular disease,
which affects the arteries in the heart and blood vessels of
the body [6-8]. Additionally, hyperlipidemia can harm the
blood-brain barrier, which can seriously harm the brain's
structures and functioning and impair “hippocampal-
dependent learning and memory [1].” Because
hyperlipidemia is a serious health problem in today's
society, aerobic exercise has become one of the most
popular ways to help patients with newly discovered
cholesterol problems increase their levels of "serum high
density lipoprotein cholesterol (HDL-C)" [9].
Measurements of the fat max intensity of body
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composition, "glycemic control, lipid profile, and physical
ability in young and elder population” will be made with the
aid of aerobic exercise training under predetermined
conditions[10]. According to studies, hyperlipidemiais one
of the key causes that harms the well-being of this
population and is more likely to occur in middle-aged and
older persons [11]. The term "Lipid Profile" refers to the
various levels of lipids in the blood, with "low-density
lipoprotein (LDL) cholesterol, high-density lipoprotein
(HDL) cholesterol, and triglycerides" being the most
frequently reported ones [12]. Aerobic exercise has been
utilized as one of the standard treatments for raising levels
of "serum high density lipoprotein cholesterol (HDL-C)" in
patients with newly identified cholesterol difficulties
because hyperlipidemia is a significant health problem in
today's society[10] . Any physical activity that resultsin an
elevated heart rate and respiratory volume to meet the
oxygen demands of the active muscle is referred to as
aerobic exercise [13]. According to epidemiological
research, there is a strong link between the "lipoprotein
profile and cardiovascular morbidity and mortality, and
those who are physically active have a 30 to 50% lower
chance of developing cardiovascular disease or type 2
diabetes" than people who are sedentary [14]. A balanced
diet and a regimen of light physical activity are thought to
be essential and helpful for preventing hyperlipidemia and
controlling it once it develops. According to reports,
regular exercise also lowers the risk of "coronary heart
disease" [5]. Additionally, compared to "LDL-C and TG,
HDLC levels" have been observed to be more responsive to
aerobicactivity. Butit'simportant to fully comprehend how
different forms of exercise activities, as well as their
degree of difficulty, length, and the rate, affect obesity and
hyperlipidemia [15]. Vegetable lipids, dietary fiber, and
phytonutrients like "phytosterols are specific macro- and
micro-components of a diet high in plants. The effects of
theseingredients onlowering blood lipids, specifically low-
density lipoprotein cholesterol (LDL-C)," and on lowering
the risk of cardiovascular disease were described in this
review [3]. Clinical intervention trials in recent years have
shown that appropriate lifestyle changes in most patients
with hyperlipidemia can have asimilar therapeutic effect to
that of lipid-lowering drugs, and can effectively reduce the
occurrence of cardiovascular events while effectively
controllingbloodlipids[11].

To compare the effects of Dietary Modifications with and
without Aerobic Exercises in Improving the Cholesterol
Lipid Profile for Treatment of Hyperlipidemia-Naive
Patients.

METHODS

The study design used for this study was randomized
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clinical trial. The data were collected from the Gyms,
Minhaj-ul-Quran Laboratory, and offices with In-House
Training Area, Avicenna Hospital and Different Training
Institutes of Lahore. The study was conducted under the
period of six months. Its starts from 1st January 2022 to
31stJune 2022.The total sample size of this study was 24 by
using EPItool. Out of which, 12 allotted in the Group-Awhich
is Experimental Group. Similarly, the remaining 12 allotted
to Group-B, which is Control Group. The sample size was
calculated by comparing the two means for the values of oil
class from the literature by using EPI Tool [16]. The
sampling technique used for this research study is Simple
Random Sampling Technique. Moreover, the Random
Allocating was done through the Lottery Method.
Participants had to be able to briskly walk without help, be
inclusive of both genders, not have any vision or hearing
issues, and agree to be accessible for follow-upsin order to
meet the study's inclusion requirements [11]. The study's
exclusion criteria encompassed individuals meeting
certain conditions, including those currently using lipid-
lowering drugs, individuals with a history of diabetes,
cardiovascular patients, pregnant females, individuals with
musculoskeletal disorders affecting large muscle groups,
and those experiencing hypertension or balance problems
[5, 11, 17] The entire procedure consisted of three
fundamental steps: Pre-Labs Testing, a 10-Week
Intervention Session, and Post-Labs Testing. A total of 26
patients were randomly assigned to either the
Experimental Group or the Control Group, each comprising
13 patients. The Experimental Group adhered to dietary
restrictions coupled with aerobic exercise, while the
Control Group followed dietary restrictions alone. For the
Experimental Group, the 10-Week Aerobic Exercise Plan
included specific activities during each phase. In Weeks 1-
3, participants engaged in aerobic exercise four days a
week, involvingwarm-up, on-spotjogging, basic stretches,
and a 15-20 minutes walk to achieve a sub-maximal heart
rate (40-60% of Max. HR). Weeks 4-6 maintained the same
frequency with an increased duration of on-spot jogging
and additional 5-10 minutes of jogging. In Weeks 7-10, the
aerobic exercise regimen intensified, including 10-15
minutes of on-spot jogging, extended walk and jogging
durations, and the incorporation of brisk walking for 5-10
minutes. Both groups followed the same dietary
modificationplan.

DietPlan

The Dietary Restriction Plan/Chart was followed by both
the groups during the procedure. This plan was provided by
Dr. Sameera Mustafa who is working as an Assistant
Professor at University of South Asia, Lahore Cantt and a
registered clinical dietician. Below provided chart was
followed by the controlgroup.
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The Dietary Restriction Plan/Chart was followed by both
the groupsduring the procedure. This plan was provided by
Dr. Sameera Mustafa who is working as an Assistant
Professor at University of South Asia, Lahore Cantt and a
registered clinical dietician. Below provided chart was
followed by the control group.

Table1: Table1: Dietplan

Mid- Evening

Days Breakfast morning Lunch Snack Dinner
Omelet\
egg (1) Salad Steanjed/
Sautéed
vegetable /2 | - (1bowl) Nuts vegetable
Monday Ch_apa‘u Q)] any one Roti(2) (almonds Salad (1 bowl)
Binches Dal 6-7) Roti (1)
Low fat (1bowl thin) .
milk (1 ¢) Dal (1 bowl thin)
Porridge Salad (1 bowl) Ch'(c]kbeg‘wsl‘)’“p
(oats) Roti(2)
(2+12c | B | ChickenCurry | shami | S2/ad{1bowl)
Tuesday ) salad Roti(1)
low fat milk) Tbowl (1bowl Kabab | spicken Curr
6-7almonds/ | ' °°W Thin loz -urry
fruit chicken piece) (1bowl thin 1oz
rul P chicken piece)
Mult|q(r1a)|n roti Vegetables (2),
Sham|2Kabab c Palak (1bowl)+ | Chana (1R§d blt)aar?tsh
Wednesday| orn Egg/Paneer Chaat owljwi
Brown Bread | oncob 1chapati.
- (1 bowl), (1bowl)
Slices 2 500 gm of
500 gm of .
steam chicken steam chicken
Omelet \egg (1) Salad bowl
vegetable /2 (white beans, Rice
Chapati(1)6 Pop- |nuts, cucumber . (Tsmall bowl) +
Thursday inches. corn | +Vegetables+ Fruits Dal (1 bowl) +
Low fat milk Beans) Raita (1 bowl)
(1c) (1big bowl)
Porridge Rice (1bowl)*
(oats) Mix vegetable Ssiljg” Egv\/\v/:;:
Friday (72« ]/Z.C 2 pla_m stir fn,1 Pop-corn | Grilled chicken
low fat milk) | cookies (1bowl)+ )
/fish/paneer
6-7 almonds Beans/Egg/ (1bowl)
/fruit Chicken (1bowl)
Scrambled Phulka(2) +
eqgqg Musli 2 cup Plain 500 gm
whites (2) with Cabbage of
Saturday |~ chapati(1) (bowh+ | S 1 steam
Low fat Paneer/Dal + chicken
paneer roll (1) Curd (1bowl)

The research data were gathered through a questionnaire
distributed across various gyms, call centers with in-house
training areas, and training institutes in Lahore, targeting
young adults as the population of interest. Every
participant provided informed consent, and those meeting
the inclusion criteria underwent a simple questionnaire
covering demographic details (name, age, height, BMI,
gender, etc.). Pre-lab testing was conducted to allocate
participants to their respective groups, and there was no
blinding of the participants. Randomization occurred using
the Lottery Method. Adherence to diet modifications was
monitored through documentation charts provided to all
participants, enablingthemtorecordtheir dietary choices.
Heart rate measurements were taken using a pulse
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oximeter. After the complete intervention period, post-lab
testingforthelipid profile of the patients was carried out.
Lipid Profile Test

Following steps were takento complete thistest:
Getinformed Consent fromthe patient.

Have the Blood-Samplestakenfor Lipid Profile Test.
Availability of required services.

Variables NormalRange
Triglycerides 80-150 mg/dl
Cholesterol Upto 200mg/dl
HDL-C 35-55mg/dl
LDL-C 100-140mag/dl
VLDL-C 10-30 mg/dl

Data were analyzed using Statistical package for social
sciencesawindows software SPSS, version 25.0.

RESULTS

In this study, 50 participants were tested. Participants that
fulfilled inclusion criteria were 32. Out of which, 6
participants excluded themselves from the study. Out of
the remaining participants, two did not show up for pre-lab
testing and 2 of the participants withdrew in between the
study. Data was entered in the software SPSS version 25
was used for analysis. Frequency table, graphs and charts
measured descriptive categorical data. Table 2 shows that
the mean and standard deviation of 24 participants is
27.13+2.70 years. The mean and standard deviation of
weight of total number(24)of participantsis 74.46+8.96 kg.
Moreover, same for the height of total number of
participantsis5.64+0.31feet.

Table 2: Distribution of Age, Weight, & Height

Variables MeaniS.D

Age 27.13+2.692
Weight 74.46+8.964
Height 5.6467+0.31332

Out of 24 participants, frequency of males was 20 with
83.3% and frequency of females were 4 with 16.7%.
Descriptive statics showed frequency of smokers was
13(54.2%), frequency of married participants was 9(37.3%),
frequency of normally weighted participants was
14(58.3%), frequency of participants getting sleeplessthan
8 hours was 12(50%) and frequency of participants
belonging to middle class socioeconomic status were
23(95.8%) as shown in table 3. Table shows that there were
20 (83.3%) male participants and 4 (16.7) female
participants and 11 participants were non-smokers and 13
participants were smokers. Moreover, out of a total of 24
participants 1(4.2%)was under weight(<18), 14(58.3% ) were
normal (18.5-22.9), 5(20.3%) were overweight (23-24.9), 3
(12.5%) were obese 1(25-29.9) and 1 (4.2%) was obese
2(>30). It was noted that 9 participants were married and 15

PJHS VOL. 4 Issue. 11 November 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers
— By This work is licensed under a Creative Commons Attribution 4.0 International License. 99




Comparison of Dietary Modifications

Nazar Q et al.,

participants were unmarried and out of these participants,
23 belonged to middle class background and 1 of lower
class. Onthe otherhand, 12 participant's sleep duration was
less than 8 hours and 12 participant's sleep duration was
more than 8 hours. Out of all the participants, 12
participant's sleep duration was less than 8 hours and 12
participant's sleep duration was more than 8 hours with
having an education level i.e., 4 participants were of
matriculation, 3 participants were of intermediate, 6
participants were of under-graduate programs and 11
participants were of graduate programs Table 3.

Table 3: Distribution of Gender, Marital Status, BMI, Smoking
Status, Education, Socioeconomic Status, and Sleep Duration

Exercise +

DOI: https://doi.org/10.54393/pjhs.v4i11.1090

significant change was observed for VLDL-C values (p>
0.05) for the control group and for experimental group (p
<0.01). The table Independent T test summarized the
comparison of variables which are Cholesterol, HDH-C, and
VLDL-Cacrossbothgroupsasshownintable 4.

Table 4: Between group comparison for normally distributed
variables

Variables Groups Mean1SD p-Value
Experimental
Cholesterol Post-Test Group 187.91£15.706
0.239
Lab Values

Control Group 174.77+34.965

Experimental

Dietary L
Variable Category Modification Mz:::‘f)l:atBu)m Total
(Group A) P
Male n 9 20
Gender
Female 0 4 4
Married 2 7 9
Marital Status -
Unmarried 9 6 15
Underweight 1 0 1
Normal Weight 7 7 14
BMI Overweight 2 3 5
Obese 1 1 2 3
Obese 2 0 1 1
Yes 8 5 13
Smoker
No 3 8 n
Matriculation 1 3 4
Intermediate 1 2 3
Education
Undergraduate 4 2 6
Graduate 5 6 n
Upper Class 0 0 0
Socioeconomic Middle Class 10 13 23
Status
Lower Class 1 0 1
i <8hours 5 7 12
Sleep Duration
>8hours 6 6 12

Between group comparison for normally distributed
variables

Normally distributed variables were HDL-C, Cholesterol
and VLDL-C with p>0.05. Whereas, Triglyceridesand LDL-
C were not distributed normally i.e., p < 0.05. “After the
exercise program accomplished as instructed, a
statistically significant decrease” was observed in the
values of Cholesterol, HDL-C, and VLDL-C with the value of
p <0.05 for experimental group. However, values of
Triglycerides and LDL-C were significantly decreased for
the control group. “After the exercise program
accomplished as instructed, a statistically significant
decrease was detectedinthe values of Cholesterolwith the
value of p <0.000 for experimental group and that for
control group was p <0.001, and HDL-C (p <0.033) for
experimental group and (p <0.786) values of the control
group showing no significant change in it,” while no

HDL(Cholesterol) Post-Test Group 95.27£5.274 0.278
Lab Values Control Group 41.08+5.235
Experimental
31.18+4.045
VLDL Post-Test Lab Values Group 0.261
Control Group 28.38+7.534

Within group comparison for normally distributed
variable

This table summarized the comparison of variables which
are Cholesterol, HDH-C, and VLDL-C across both groups.

Independent Sample T-test was applied as a parametric
test which showed significant distribution for the above
threevariables.

“Normality of data was tested by Shapiro-Wilk test, it
showed that data was normally distributed (p >0.05).”
Independent Sample T-test was applied as a parametric
test which showed significant distribution for the above
three variables. Comparison of the normally distributed
variables at pre-treatment and post- treatment level in
between groups was done by using paired t test.
Parametric Independent sample t test was applied to
compare between group analysis on outcome variable. The
comparison of variables which are Triglycerides and LDL-C
across both groups was done through the non-parametric
test as these values were not distributed significantly as
shown in table 5. Paired t test was applied to compare
between group analysis on outcome variable. Comparison
of the normally distributed variables at pre-treatment and
post-treatment level in between groups was done by using
pairedttest.

Table 5: Within group comparison for normally distributed

variable
Groups Variables Mean1SD p-Value
Experimental
Group Cholesterol (Pre / Post - Test | 16.545+10.634 0.000
Control Group Lab Values) 25.231421.378 0.001
Experimental
Group HDL-C (Pre / Post - Test ~2+2.683 0.033
Control Group Lab Values) 0.154+1.994 0.786
Experimental
pg,oup VLDL-C(Pre/ Post - Test 1.09141.136 0.010
Control Group Lab Values) -0.385+7.03 0.847

Between group comparisons for variables which are not
normally distribute
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Table 6 summarized the between group comparison of
variables which are Triglycerides and LDL-C across both
groups. Mann-Whitney test was applied as these values
were not distributed significantly.

Table 6: Mann-Whitney Test

Variable Groups Median (1Q) p value
Experimental
Triglycerides Post-Test Group 166.5(26) 0542
Lab Values : ’
Control Group
Experimental
LDL-C Post-Test Lab Group 160.5(16.25) 0.622
Values . . :
Control Group

Within group comparison for variables which are not
normally distributed:

Wilcoxon Test was applied to compare the within group,
post treatment plan lab values across the groups for the
above-mentioned two variables Table 7.

Table7: Wilcoxon Test

Groups Variable p value
Experimental group 0.003
Triglycerides (Post / Pre -Test Lab Values)
Control group 0.001
Experimental group LDL(Cholesterol)(Post / Pre -Test Lab 0.004
Control group Values) 0.000

DISCUSSION

As per the results calculated in the study accomplished,
significant results were calculated for the experimental
group forthevalues of HDL-C, VLDL-C and Cholesterol with
the value of p <0.05. However, the control group did not
show much significant changes. However, in the past study
in 2021 calculated that no significant changes were
represented for the experimental group following the
exercise plan [10]. This study demonstrated significant
results were calculated for the experimental group for the
values of HDL-C, VLDL-C and Cholesterol with the value of
p <0.05. “After the exercise program accomplished as
instructed, a statistically significant decrease was
detected in the values of Cholesterol” with the value of p
<0.000 for experimental group and that for control group
was p <0.001, and HDL-C (p <0.033) for experimental group
and (p <0.786) values of the control group showing no
significant change in it, while no significant change was
observed for VLDL-C values (p> 0.05) for the control group
and for experimental group(p <0.01). On the other hand, ina
study, 2012 results achieved “statistically significant
exercise minus control group decrease in non-HDL-C was
found for DE(7 ESs, 389 participants, x=-11.1mg/dL, 95% ClI
=-21.7t0-0.6,P=0.04,0=2.4,P=0.88,12=0%), atrend for
the D group(7 ESs, 402 participants, x=-8.5mg/dL, 95% Cl
=-18.6t0 1.6, P=0.10, 0 = 0.76, P =0.99, 12 = 0%), and no
change for the Exercise group (7 ESs, 387 participants, x =
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3.0mg/dL, 95% Cl=-7.1t013.1,P=0.56,0=0.78, P=0.99, 12
= 0%). Overall, there was no statistically significant
between-group differences were found (Qb = 4.1, P=0.12).
The present study results showed a significant decrease of
Cholesterol to High Density Lipoprotein Ration (Chl/HDLY’
[18]. This study has shown that changes were significant
for the control group regarding the values for Triglycerides
and LDLs, both having the p value of less than 0.05. But
significant changes for HDLs, Total Cholesterol and VLDLs
were demonstrated in the experimental group following
the exercise plan along with the modified dietary plan and
representing the value of all having p <0.05. On the other
hand, in a past study, it was found that dietary
modificationswere accepted foraccomplishingsignificant
changes for the values of total cholesterol and not for
Triglycerides and LDLs having p <0.05 without changes on
HDLs and VLDLs [19]. Our study showed that reqular
exercises had significantly high effects on the levels of
total cholesterol, LDL-C and HDL-C with a representation
of a significant value of p <0.05. However, in a previous
study completed in 2007, it was showed that the aerobic
exercises had significant changes on HDL-C levels and
aerobic exercise increases HDL-C level when performed
regularly. [t was noted thata minimum volume of exercise is
capable of achieving a significant increase in HDL-C level.
However, the most important element to have this change
determined was considered to be exercise duration per
session of an exercise prescription. Interestingly, it was
foundin the same study that people with high baseline total
"cholesterol levels, low BMls, or patients who were younger
hadthe best changesin HDL-C levels'[13]. Accordingto the
findings of our study, there was a significant difference
between the levels of HDL-C before and after the
intervention plan, with a value of p 0.05, and the same was
true for the levels of total cholesterol and very low-density
lipoproteins. However, the changes for the pre and post
values for the levels of triglycerides and low-density
lipoproteins were not highly significant for the
experimental groups. However, a 1998 study found that the
therapy group did not experience any appreciable
increases in "HDL cholesterol and triglyceride" levels.
However, with a value of p 0.05, the serum level of "LDL
cholesterol"was dramatically decreased[20].

CONCLUSIONS

The integration of aerobic exercises along with dietary
changes substantially enhanced the patient's lipid profile,
and it was observed that the physical activity program's
scope was adequate to produce meaningful changesinthe
body lipid composition of the study volunteers.
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Raw milk adulteration is one of the food fraud to gain financial benefits by removing fat and
cream from whole milk and compensating it by addition of different adulterants to make it near
to wholesome milk. Objectives: To analyze milk adulterants to not only describe about the
prevalence of different milk adulterants but also confirm the sources of adulterants being used
for the synthesis of semi synthetic or prepared milk due to their characteristics which they
impart to form a sort of wholesome milk. Methods: In this regard total of 190 raw milk samples
from cow and buffalo sources along with control and in house standards were taken to detect
most prevailing adulterants in raw milk samples through automated and/or titration based
manual recommended methods. Results: The analysis of different adulterants in milk samples
showed water in 148(77.89%) raw milk samples, Detergent in 62(32.9%), Cane Sugar 41(21.8%),
Caustic Soda 32(16.8%), Sodium Salts 31(16.4%), Starch 21(11.1%), Formalin 18(9.4%), Urea
15(8.05%), Foreign Fat 12(6.4%), Hydrogen Peroxide 04(2.3%), Glucose 02(1.3%), Boric Acid
02(1.1%) and sulfate salts 02(1.1%)in raw milk samples. Conclusions: The assessment of quality
of fresh milk showed poor quality milk with the provision of different sort of adulterants in
77.89% raw milk samples and alarming sign of semisynthetic milkin 2.63% samples.
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INTRODUCTION

Raw milk / Fresh milk is the ideal as well as complete food
for infants and children due to presence of all basic
nutrients like protein, carbohydrates, fats, vitamins and
minerals [1]. It is the normal, clean and pure secretion
obtained from the udders of a healthy cow, buffalo, goat or
sheep [2]. Milk composition is influenced through various
factors like genetic/nutritional status of animals,
environmental conditions and stage of lactation. An
average milk composition comprises of water 87.00 %,
lactose 4.00 % -5.00 %, protein 3.00 %, lipids 3.00 % - 4.00
%, minerals 0.80 % and vitamins 0.10 % [3]. In Pakistan,
there are more than 67.00 million cattle and buffaloes,
89.00 million sheep and goats and 0.20 million camels.
Pakistanis blessed with high yielding genetic dairy animals
suchas Nilli / Ravi buffaloes, Sahiwal Cows, Kajli Sheep and
Beetle Goat. Milk is produced throughout the year.

However, milk production is extensively reduced during
summer months due to heat stress and scarcity of fodder
so milk is watered to increase volume. To maintain its
composition, starch, flour, urea, cane sugar, vegetable oil
etc. are added as chemical adulterants[4]. Adulterantsare
articles that are not of natural origin, substance, or quality
butare claimedtobethe part of foreign substance that may
degrade the product's quality or which have been
combined, coated, or treated with substances that are
illegal or whose quality or purity does not meet the required
criteria or anything that has a poisonous or otherwise
harmfulelementto human'shealth[2]. The different sort of
adulterants that manipulate the quality of milk are water,
sodium carbonate, sodium bicarbonate, caustic soda,
formalin, urea, detergents, ammonium sulphate, boric
acid, benzoic acid, salicylic acid, hydrogen peroxide,
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starch, sugars, melamine, skimmed milk powder,
reconstituted milk, rice flour, vegetable oil, animal fat and
whey powder[5, 6]. Milk is adulterated for financial benefit
orto overcome the gaps associated, conditions of sanitary
processing, storage, transportation and marketing
conditions [6]. Almost 93.00% samples from educational
canteen show some of the adulterants like water, urea,
formalin, hydrogen peroxide [ 7]. Water was found to be the
most common adulterant in most of the milk samples in
Pakistan, followed by detergent 25.00 %, rice flour 22.00 %,
caustic soda 18.00 %, salt 17.00 % and cane sugar 14.00 %
respectively [8]. Recent studies in Pakistan shows about
80.00 % of sold milk is adulterated [9]. Synthetic / Semi
synthetic milk is a sort of adulterated milk contains
vegetable oil as a source of milk fat, urea as a nitrogen
component, and detergent to make it frothy with a desired
specific gravity, which is then mixed with natural milk to
createvalueadded milk[10].

METHODS

A prospective study was conducted through collection of
samples, sample processing, conducting stability study
and analyzing different adulterants. In this context a total
190 numbers of raw milk samples were analyzed to know
the presence of different adulterants. 126 out of 190 were
collected along with control sample from various sources
of milk suppliers like milk collector, milk man as milk
distributor or milk retailer, middle man as dhodhie
(common name) and end users. 64 samples were received
from same sources at the reception of Nutrition Division,
NIH. Control sample was self-collected fresh milk sample
from healthy buffalo origin having lactation period from 2 -
4 months. Milk samples were collected through
recommended method [11] through authorized agent free
from infectious disease in the presence of concerned
parties in a dry clean container, preserved in cold chain
container (2 - 8°C) with proper labeling. A stability study
was conducted to know the shelf life of collected fresh milk
samples at 02-08°C for 0 to 5 days based upon the quantity
and duration of utilization of fresh milk at domestic level.
The fall in the concentration of certain important
parameters after four days were very negligible like fat
decreased from5.0 % t04.98(0.40%), SNF decreased from
8.03% t07.97%(0.65%) & total solid decreased from 13.03%
to 12.95% (0.61%). It means that fresh milk samples
remained stable for 04 days at 02-08°C [12]. 250 - 500 ml
sample in the form of homogenous milk sample at 20°C
through recommended method [13] before analysis. Urea
was analyzed by reacting milk samples with p-Dimethyl
Amino Benzaldehyde reagent. Appearance of distinct
yellow color indicates presence of added urea. Starch was
analyzed by adding a few drops of tincture of lodine or
lodine solution. Formation of blue color indicates the
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presence of starch. Detergent was analyzed by reacting
milk sample with bromocresol purple to get violet blue
color in case of presence of detergent as adulterant.
Formalin was analyzed by reacting with concentrated
sulfuric acid from the sides of the wall without shaking.
Appearance of violet or blue ring at the intersection of two
layers indicated presence of formalin. Boric acid was
analyzed by reacting milk samples with concentrated
hydrochloric acid. This mixture converted a yellow strip
(filter paper dipped in aqueous turmeric solution) into red
strip and even green due to action of one drop of ammonia
solution. Neutralizers include Sodium carbonate, Sodium
bicarbonate was analyzed by reacting milk samples with
rectified spirit and Rosalic acid. The appearance of red
color indicated the presence of such compounds while
sodium hydroxide was analyzed by alkalinity test. Sodium
sulfate was analyzed by reacting milk sample with TCA and
barium chloride solution as indicator and formulation of
milky white precipitation. Potassium nitrate was analyzed
by reacting milk sample with and diphenyl amine sulphate
or diphenylbenzidine reagent for the formulation of blue
color. Appearance of blue colourindicates the presence of
nitrates. Pure milk sample will not develop any color.
Hydrogen peroxide was analyzed by reacting milk samples
with Vanadium Pentoxide reagent. The appearance of red
color indicated Pink or red colour. Glucose gives deep blue
color when reacted with modified Barfoed's reagent and
heated until boiling, cooland added phosphomolybdic acid.
Sucrose/ Sugar reacted with hydrochloric acid and
resorcinol. The red coloration indicated the use of sugarin
the milk. Sodium chloride was analyzed by reacting milk
samples with Silver Nitrate reagent and Potassium
Dichromate as indicator. The appearance of yellow color
indicated presence of sodium chloride [14, 15]. Edible oil
gives the butyro refractive index in the range of vegetable
oil(>43.5)instead of animal origin fat(40 - 43.5)[16,17]. Milk
powder was analyzed by reacting acetic acid treated milk
samples with phosphomolybdic acid to get bluish
precipitatesforpresence of milk powderasadulterant[18].

RESULTS

The analysis of 190 fresh milk samples with respect to
different adulterants along with supporting physical &
chemical quality parameters showed prevalence of water
in 148(77.89%), Detergent in 62(32.9%), Cane Sugar
41(21.8%), Caustic Soda 32(16.8%), Sodium Salts 31(16.4%),
Starch 21(11.1%), Formalin 18(9.4%), Urea 15(8.05%), Foreign
Fat 12(6.4%), Hydrogen Peroxide 04(2.3%), Glucose
02(1.3%), Boric Acid 02(1.1%) and sulfate salts 02(1.1%) as
depictedinFigure 1givenbelow.
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Figure1: Prevalence of Milk Adulterants

Figure 2 showed an alarming sign of preparation of
synthetic/semi synthetic milk, conversion of 01liter of milk
into 50 liters of milk through addition of water and
compensatory adulterants to give them original like
composition of fresh raw milk. The findings of synthetic
milk in above depicted picture showed addition of water in
01 liter of milk followed by substandard milk powder,
Detergent, Cane Sugar, Edible Oil, Formalin, Sodium
bicarbonate. The identification of such practices have
been made through analysis of butyro refractive index
value (BR Value at 40°C) which is more than 43.5 in case of
addition of foreign fat from plant sources. The prevalence
of synthetic milk was2.63%.

Milk Adulteration (%age)

B Normal Milk ™ Adulterated Milk ™ Synthetic Milk

75.26

22.1

1

Figure 2: Prevalence of synthetic/semisynthetic Milk

AsperTable 1, the analysis of 190(100 % )fresh milk samples
with respectto different adulterants along with supporting
physical & chemical quality parameters showed the mean
values as per prevalence of water with 0.779 (77.89 %),
Detergent with 0.326(32.90 %), Cane Sugar 0.216(21.80 %),
Caustic Soda 0.168(16.80 %), Sodium Salts 0.163 (16.40 %),
Starch 0.111(11.10 %), Formalin 0.095 (9.40 %), Urea 0.079
(8.05 %), Foreign Fat 0.063 (6.40 %), Hydrogen Peroxide
0.021(2.30 %), Glucose 0.011(1.30 %), Boric Acid 0.011(1.10
%)and sulfate salts 0.011(1.10 %).
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Table1: Prevalence of adulterants-one-sample statistics

] Mean * SD
Parameters (No of (Prevalence of Std.
(Adulterants) Samples) adulterants) Error Mean
Water in Milk 190 0.779+0.416 0.0302
Detergent in Milk 190 0.326+0.470 0.0341
Starch in Milk 190 0.111+0.314 0.0228
Ureain Milk 190 0.079+0.270 0.0196
Cane Sugar in Milk 190 0.216+0.412 0.0299
Caustic Soda in Milk 190 0.168+0.375 0.0272
Sodium Salts in Milk 190 0.163+0.370 0.0269
Formalin in Milk 190 0.095+0.293 0.0213
Foreign Fat in Milk 190 0.063+0.243 0.0177
Hydrogen peroxide in Milk 190 0.021+0.143 0.0104
Glucose in Milk 190 0.011£0.102 0.0074
Boric Acid in Milk 190 0.011£0.102 0.0074
Sulfates in Milk 190 0.011+£0.102 0.0074

DISCUSSION

Multiple studies have been conducted to know the
prevalence of different adulterants in milk. To identify the
changes in the milk quality which extremely suffer during
summer months as described by [4] due to heat stress,
scarcity of fodder. To compensate the scarcity of milk, itis
unfortunately very easily adulterated and possible reasons
behind it may include demand and supply gap, perishable
nature of milk, low purchasing capability of customer and
lack of suitable detection tests as stated by [1]. This is
carried out either for financial gain by [6] or to increase
their margin from the sale of milk through its dilution,
extraction of valuable components like cream, fat and
addition of cheap additives to balance the quality
parameters of milk. In recent studies in Pakistan about 80
% of milk soldis adulterated[9]. Aimost 93 % samples from
educational canteen shows some of the adulterants like
water, urea, formalin, hydrogen peroxide[7]. Adulterantsin
milk mainly include addition of vegetable protein, milk from
different species, addition of whey and watering which are
known as economically motivated adulteration [19]. Milk
adulterants which have been identified in most of the
studies are water or water with contaminants, sodium
carbonate, sodium bicarbonate, caustic soda, formalin,
urea, detergents, ammonium sulphate, boric acid, benzoic
acid, salicylic acid, hydrogen peroxide, starch, sugars and
melamine. In Pakistan water is the most common milk
adulterant as 76.00 % followed by detergent 25.00 %, rice
flour 22.00 %, caustic soda 18.00 %, salt 17.00 % and cane
sugar 14.00 %. Unfortunately, milk is being very easily
adulterated which may affect the quality and safety of milk.
This situation is significantly worse in developing and
underdeveloped countries due to the absence of adequate
monitoring and lack of proper law enforcement system[8].
Milk is transported through a middle man called dhodhie.
Such milk is watered to increase volume. To maintain its
composition, starch, flour, urea, cane sugar, vegetable oil,
etc., are added as chemical adulterants [4]. Synthetic or
semi synthetic milk can be identified by reasons that it
turns dark yellow in 3-6 hrs, more slippery in touch, bitterin
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frothy with targeted specific gravity then added in natural
milk to form value added milk to get only substantial profit
[10]. The analysis of different adulterants in milk samples
showed such findings that helped in the discrimination of
satisfactory and unsatisfactory milk samples through
provided pure raw milk free from adulterants. These
findings also supported the previous study of determining
possibility of adulteration through physical and chemical
quality parameters which showed adulteration possibility
ofaround76.6%[12].

CONCLUSIONS

The assessment of quality of fresh milk shows poor quality
milk with the provision of different sort of adulterants
(77.89%) and alarming sign of semi synthetic or prepared
milk (2.63). The analysis of milk adulterants confirms the
sources of adulterants being used for the synthesis of semi
synthetic or prepared milk due to their characteristics
whichtheyimparttoformasort of wholesome milk.
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Cefixime is an antibiotic drug used to treat infection. Chlorphenamine, also known as
chlorpheniramine, is an antihistamine and used to treat allergic diseases such urticarial
infections and rhinitis Objective: To formulate a gel by using propylene glycol (PG) along with
Polyethylene glycol (PEG) in order to enhance the percutaneous absorption and release of
cefixime trihydrate and chlorpheniramine maleate from TDDS (transdermal drug delivery
system). Methods: Various formulations (G1 to G13) containing cefixime trihydrate and
chlorpheniramine maleate gels (CCM gels) were prepared for this purpose with PG and PEG in
differentratios. Firstly, gel optimization was estimated from the physical properties of the gels.
Later, the diffusion process was carried out through Franz diffusion cells to find out the
permeation kinetic parameters of these gel formulations. Only two of the gels(G1and G3) were
selected for further process while the rest were not employed due to stability issues. Results:
The obtained results were analyzed by using statistical RSM (response surface methodology)
andthelinkbetween theindependent and response variables was depicted using contour plots.
The result of the current study of both these gels indicated high values of flux and ER
(enhancement ratio)while areductionin tlag value. However, no significant difference was seen
in the values I/R (input ratio) and Kp (permeation constant) with other formulated gels.
Conclusions: It was concluded that the addition of PG and PEG into gels could enhance the
permeation of cifixime trihydrate and chlorphenaramine mleate acrossmembrane.

INTRODUCTION

Cefixime is an antibiotic drug used to treat infection. It
belongs to the class of 3rd generation cephalosporin.lt is
stable to the hydrolysis of B-lactamases[1]. Chlorphenami-
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ne, also known as chlorpheniramine, is an antihistamine
that is frequently sold in the form of chlorpheniramine
maleate (Chlorphen-12). It is used to treat allergic diseases
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such urticarial infections and rhinitis [2]. Intensive
research is being conducted to examine alternative ways
for improving drug delivery. Various studies are being
conducted in order to examine several tactics to facilitate
drug delivery [3]. Certain novel ways involve the
incorporating drug into microcapsules, niosomes,
nanocapsules, emulsion-based systems, liposomes, along
with the use of several combinations of chemical enhancer
[4]. Chemical enhancers are compounds that weaken the
skin's barrier function briefly, allowing for greater
medication absorption. Some examples of them include
crucial terpenes, fatty acids, and oils. Several in-vitro
investigations showed that polyethylene glycol (PEG) when
used in combination with propylene glycol (PG) may
effectively penetrate the skin, building on their ability as
skin permeation enhancers[5]. This study was conducted
toassess penetration andrelease kinetics of medicationin
the form of CCM gel by using Response Surface
Methadology through Franz diffusion cells by using silicone
membrane [6]. A technique called Response Surface
Methodology (RSM)was adopted in order to develop a CCM
gel comprising cefixime trihydrate and chlorphiniramine
maleate in various ratios in association with permeation
enhancers such as PG as well as PEG [ 7].Permeation tests
were carried out utilising full thickness silicone membrane
in modified Franz diffusion cells to study saturation and
drug release kinetics from produced gels. Cefixime, a 3rd
generation antibiotic is freely soluble in methanol and may
quickly traverse the skin or membranes, even when
administered in small amounts. In contrast, CPM is freely
soluble in both methanol and water, but due to the mixture
of organic solvents, both can have a significant influence
[8]. Permeation tests were carried out utilising full
thickness silicone membrane in modified Franz diffusion
cells to study saturation and drug release kinetics from
produced gels [9], as a result, this type of gel formulation
might become more important and directly apply to topical
infections in order to solve this problem. The primary goal
to conduct thisresearch study was to formulate agelwitha
combination of antibiotic and antihistamine which can be
effectivelyusedintopicalapplications.

METHODS

Cefixime trihydrate (99.9 % purity) was acquired from
Merck, Germany. Rest of the chemical substances which
includes benzyl alcohol, carbopol 934, polyethylene glycol
(PEG 1000), propylene glycol (PG), triethanolamine, rose
mery oil, ethylene glycol, and methanol, which were
consumed bought from Germany (Merck). UV-Spectro
photometer (Spectronic, Genesys 5), Sonicator, Water
bath, Weighing balance and Magnetic Stirrer/Hot Plate.
CCM gels of cefixime trihydrate and chlorphenira mine
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maleate having differential ratios of PG & PEG was made by
carefully weighing as well as measuring all of the materials,
which had variable amounts of each. The CCM gel
formulation required taking dilution solution of 5.5mL of
methanol in conical flask and dissolving 0.2 g each of
cefixime trihydrate and PEG and chlorphinaramine maleate
were introduced with constant swirling on a magnetic
stirrer with such a magnetic flea until entirely dissolved. In
another separate conical flask PG was taken and benzyl
alcohol was used to dissolve it. Then add 0.5 g of carbopol-
934. Magnetic stirring was continued until the carbopol-
934 was lump-free. The prepared form of the 1st conical
flask medicines solution was added to the homogenized
carbopol-934 preparationinthe 2nd conical flask. PGunder
continuous magnetic stirring adds benzyl ethylene glycol
as well as alcohol by portions with continuous stirring and
isopropyl alcohol (IPA) was added continuously during
preparationandrequired volume was adjusted through IPA.
Finally added rose merry oil for fragrance and later keptitin
collapsible tubes for using it later on. The compositions of
different gelsare mentionedinthefollowing Table 1.

Table 1: Gels constitution

Propylene

glycol (g)
Poly ethylene
20gm

Glycol (g)

Rose mery oil (g)

Methanol (g)
Volume make up
with IPA (g) make

X;
X,=

o
o
©
S
°
>
£
=
=
o
E
X
=
]
o

Carbopol- 934 (g)
Benzyl alcohol (g)

Gel, [ 0.2 | 0.2 | 44| 1.9 | 05| 3.138|0.11| 5.9 | 03| 3.52

Gel, | 02 | 02 | 48| 1.9 | 05| 3.138 (0.1 55| 0.3 | 3.352

Gel; | 02 | 0.2 | 44| 21| 05| 3138|011 55| 0.3 | 3.552

Gel, | 0.2 | 0.2 | 48 2 0.5 [ 3.138 [ 0.11] 55| 0.3 3.25

Gel, [ 0.2 | 0.2 | 4.2 2 0.5 [ 3.138 [ 0.11) 55| 0.3 3.85

Gel; | 0.2 | 0.2 5 1.8 | 0.5 ) 3.138| 01| 55| 0.3 3.25

Gel, | 0.2 | 0.2 | 46 | 22| 05| 3.138|0.11| 65| 03| 3.25
Gel, | 0.2 | 0.2 | 4.6 0.5 ] 3.138|0.11) 55| 0.3 3.75
Gel, | 0.2 | 0.2 | 4.6 0.5 ] 3.138|0.11| 55| 0.3 3.75
Gel, | 0.2 | 0.2 | 4.6 0.5 ] 3.138|0.11| 55| 0.3 3.75
Gel,| 0.2 | 0.2 | 46 0.5 ] 3.138|0.11] 55| 0.3 3.75
Gel, | 0.2 | 0.2 | 4.6 0.5 ] 3.138|0.11| 55| 0.3 3.75
Gel; | 0.2 | 0.2 | 46 0.5 ] 3.138|0.11| 55| 0.3 3.75

OININININININ

Gel. | 0.2 | 0.2 0 0.5 | 4.64 [0.11] 7.86] 0.3 6.23

Diffusion research was conducted using Franz diffusion
cells with a diffusional area of 0.788 cm2 as well as a
receptor phase of volume 5 mlacrossasilicone membrane.
Silicone membrane had been trimmed to size in a circular
form and immersed overnight in the methanolic solution.
After that, the membrane was put inside the diffusion cells'
donor and receptor compartments. The vacuum grease
was applied between the surfaces of collar of both the
sections before the membrane was put in place to prevent
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it from leakage. Once the donor compartment was placed
over the receptor compartment, they were clamped. The
arm of the cell was used to inject the receptor fluid into the
receptor compartment, which was later withdraw in a bath
(ultrasonic) to get rid of any air bubbles and avoid air
pockets from accumulating in the receptor phase. In the
receptor compartment, a magnetic stirring bar was placed
in order to maintain constant mixing of the receptor phase.
Then, to prevent evaporation, a parafilm was placed over
the donor's perimeter and the receptor's cell arm aperture.
The diffusion cells were used to maintain the surface
temperature of membrane by placing it on a moving bed
that was submerged in water bath set fixed at temperature
at 37 °C. After 1 hour, the receptor phase was entirely
withdrawn and then completely filled with receptor fluid.
Test solution (Iml) placed inside the donor chamber.
(cefixime trihydrate and chlorphiniramin maleate, Using a
micropipette, sample solution (0.2ml) was taken from the
receptor solution at predetermined intervening time of 15
min, 30 min, 45 min, 60 min, 90 min, 120 min and 180 min. To
keepthereceptorcompartmentinthe sink condition, when
every sample was taken then receptor fluid (0.2ml) was
added. To determine permeated amount through the
silicon membrane, the samples were spectrophotome
trically examined at 254 nmand 265 nm. Experiments were
conducted in three sets. For solubility analysis, a large
quantity of pure cefixime trihydrate was added to three
separate glass bottles holding five millilitres each of
Phosphate buffer, methanol and distilled water. These
combinations were stirred for 48 hours at a constant
temperature of 37+ 1°C with a thermostatically-controlled
stirrer. Centrifugations of mixtures were done for 30 min at
4000 rpm. Analiquot of the supernatant was then removed
using a pipette, and the concentration in g/mL was
calculated using a UV spectrophotometer at 254 nm. The
optimal solvent system for the receptor phase was
therefore determined by studying solubility in each solvent.
The partition coefficient of Cefixime trihydrate was
determined by dissolving it in 10mL of water in separating
funnel after shaking it for 10 minutes. Then, after adding 10
mL of octanol solution, the funnel was vigorously shaken
forfurther10minutesandthenplacedit for1day. Eachlayer
was separated into two layers, collected in a test tube, and
thenanalyzeditin UV Spectrophotometerto determine the
octanol/waterratio. Experimentswere conductedinthree
sets (n=3). Several RSM approaches for this optimization
study were executed using Design Expert® software 8.0.1.
The most effective gel formulation was found using a
computer RSM that used polynomial equations to estimate
the impact of formulation factors on drug invasion via
membrane as shown in Figure 1. These designs were taken

from CCD witha=2. The ratios of Propylene glycol and Poly
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ethylene glycol were evaluated at five levels. However, the
central pointwas consideredinfourtimes.

Figure 1: Representing the contour plots of CCM gel formulations
obtained by RSM

Parameter like Viscosity was determined through
Brookfield viscometer. All the measurements were taken
at room temperature at 25°C. pH of CCM gels were
calculated at 25 °C by using digital pH meter. Physical traits
of formulated CCM gels, such as transparency,
precipitation, and homogeneity, were also observed.
Overall, 13 experimental turns for CCM gels were created
with CCD(two-factor)runfor7responses as shownin Table
5. We packed CCM gels in collapsible aluminum tubes
weighing (5 g) which were exposed so that it can be tested
for stability studies at 25 °C at 60 % RHand 40 °C at 65 % RH
for 3 months. Specimens were held for the designated
amount of time before CCM gels were analyzed for their
rheological characteristics, physical appearance, and
chemical assays.

RESULTS

Cefixime trihydrate is sparingly soluble in water, however it
is easily soluble in two solvents: methanol and IPA.
Contrary, CPM was readily soluble in both methanol and
water. Two optimized CCM gels, G1 and G3 were used for
stability studies which were found stable under specified
storage environment. The solubility of CCM gel's in water
was 1.28 mg/mL, in methanol 1.95 mg/mL, in PBS
(phosphate buffer solution) was 0.821 mg/mL whereas in
methanol water(2:1), the solubility reached to 72.15 mg/mL.
However, the partition coefficient (Ko/w) was 3.68 + 0.11
thatwasassociatedtologP=3.80reported previously. Gels
were observed for their physical properties like clarity,
precipitation and consistency and were found to have
homogenous, transparent and white crystallite
appearance. Table 2 showed measured values of drug
content, pH, viscosity, spread ability and consistency of
CCMgelswhile Table 3indicatedlargervalues of fluxand ER
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for G1 and G3 whereas the values of tlag were quite
minimum. Kp and I/R values were seem to be more
prominent. Overall, indicating their ability to cross
membrane in less time as compared to other formulated
gels. Values of were also more prominent in G1and G3. We
selected both G1 and G3 gels for further in-vitro rat skin
permeation studies to authenticate our outcomes. For this
purpose, a primary test of skinirritation was conducted for
volunteers with no irritation or lesions (erythema, redness
and urticarial) seen during 1 month trial. For analysis of
stability, the optimized CCM gels were kept for three
monthsinaccordance withICHnorms at25.0+1°C, at 60 %
RH and 40 +1°C, at 75 % of RH and were examined for a
changeintheirappearance.

Table 2: Exhibiting the results of various kinetic parameter study
of CCM

Formulation Gel, Gel, Gel; Gel, Gel;, Gel; Gel, Gel, Gel, Gel, Gel, Gel, Gel,;

Viscosity in
m.poise 44 | 37 | 57 | 42 | 46 | 49| 41 | 39 | 52 | 56 | 46 | 48 | 46

pH 3.92(3.76|3.84|3.87|3.94(3.94(3.95|3.97(3.94(3.96| 3.91(3.94(3.92

Spread
ability incm

Clarity YCT|YCT|YCT|YCT|YCT|YCT|YCT|YCT|YCT|YCT|YCT|YCT|YCT

N/ [N/ [N/ N/ N/ N/ NZ NN/ [ NZ [N/ [N/ N/
ppt [ ppt | ppt | PRt | PPt | PPt [ PPt | PRE | PP | PPt [ PPt | PPt | PRE

Precipitation

Drug
content (%) 98.5(99.4/98.9/99.9(99.3(98.7|99.5|98.3(98.2( 99.1|98.6[98.4(99.2
E/R/U(1st
to day 30th) O =101t 1-1"11"

Yellow Crystalline and Transparent (YCT),
(N/ppt), E: Erythema, R: Redness, U: Urticarial

No precipitation

Table 3: Permeation kinetic parameters of CCM gels through RSM

Dx10™ Kpx10™ I/R

Sr.no (Cm2 Kx10®*  (pg/em ER  (pg/
a / min) +SD 2/min) min)
*SD *SD *SD
Gel 17.745+ | 8.518+ 2.290+ 3.3+ 0.852+ 1.556 6.720+
! 0.937 0.026 1.21E-05 0.001 0.002 : 0.021
Gel 7.043+ | 5.363+ 0.909+ 52+ 0.536+ 1.039 4.231¢
? 0.083 0.009 1.08E-06 0.001 8.54E-07 | - 0.007
Gel 20.652+| 9.560+ 2.666+ 3.2+ 0.956+ 1.852 7.543+
N 0.165 0.010 2.13E-06 0.001 1.01E-06 | ~ 0.008
Gel 14.902+( 5.015+ 1.92+ 2.3+ 0.502+ 0.971 3.957+
“ 0.21 0.017 2.72E-06 0.001 1.71E-06 : 0.013
Gel 10.398+ | 6.649+ 1.342+ 4.4+ 0.665+ 1.288 5.246+
N 1.464 0.019 1.89E-05 0.001 1.86E-06 | 0.014
Gel 8.806+ | 5.653+ 1.14+ 43.8+ 5.656+ 1.095 4.463+
° 0.303 0.017 3.92E-06 0.001 1.69E-06 | 0.013
Gel 9.931+ | 4.804+ 1.263+ 3.30+ 4.804+ 0.931 3.791+
7 0.126 0.008 1.63E-06 0.001 8.39E-07 | 0.007
Gel 12175+| 5.16+ 1.57+ 2.9+ 0.512+ 0.991 4.037+
¢ 0.204 0.002 2.63E-06 0.001 2.08E-07 | 0.002
Gol | 13531 | 6.738: | 175+ 34e | 0873 | o] 5306
? 0.147 0.014 1.9E-06 0.001 1.4E-06 : 0.01
Gel 12.458+| 7.258+ 1.61+ 4.0+ 0.726+ 1.406 5.726+
© 0.266 0.008 8.08E-07 0.001 8.08E-07 |~ 0.0086
Gel 11.609+ | 4.306+ 1.5+ 2.5+ 0.431+ 0.835 3.397+
" 0.489 0.007 6.32E-06 0.001 6.93E-07 | 0.0086
Gel 7.842+ | 4.051% 1.01 35.2+ 4,051+ 0.785 3.197+
” 0.243 0.008 3.14E-06 0.001 8.08E-07 | 0.006
Gel 12.454+ | 7.254+ 1.59+ 4.2+ 0.728+ 1.402 5.695+
s 0.263 0.002 3.4E-06 0.01 2E-07 : 0.002
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DISCUSSION

The mammalian skin layer stratum corneum selectively
behaves as permeable membrane. Lipid molecules can be
located to diffuse easily among keratinocytes [10]. These
lipid intercellular molecules can be seen to dissolve easily
in PG and PEG. PG and PEG affect is concentration
dependent. The efficiency of PG is increased by adding
more amount of PEG when both are used in combination.
So, they have synergistic effect [11]. Earlier studies
demonstrated how effectively PEG and PG have used to
enhance the skin permeability [12]. In this study, the
combined effects of PG and PEG as to increase
permeability of skin was investigated, and several gels
containing PG and PEG in various ratios were made using
cefixime trihydrate and CPM. Free water in the tissue
facilitates penetration and alters the drug's solubility in the
stratum corneum (SC), which changes the drug's partition
value from the vehicle into the membranes [13]. Hydration
of SC enhanced the penetration of both hydrophilic and
lipophillic chracteristics. An improved SC hydration
resulted in the expansion and opening of dense SC
structures, which increased drug penetration.
Pyrrolidones, sulfoxides (S0O), simple terpenes and
terpenoids, uread, fatty acids and esters, poly vinyl
alcohol(PVA) and essential oils are additional CPEs that
resemble glyceridesand were once employedinavariety of
topical and transdermal treatments [14]. Cefixime
trihydrate (an antibiotic drug) while chlorpheniramine
maleate (1st generation antihistamine) were used in
combination for 1st time to treat the topical infections
rhinitis, urticarial, acne, inflammation and redness [15].
This was the simple part of wide-ranging research studies
approved to explore numerous methods for supporting
drug delivery across skin. CCM gel's solubility in water was
1.28 mg/mL, in methanol 1.95mg/mL, in PBS was 0.821
mg/mL while in methanolic water (2:1), the solubility was
72.15 mg/mL. Partition coefficient (Ko/w) was 3.68,
compared with a previous value of log P = 3.80[16]. CCM
gels remained clear, crystalline and transparent. No
change in consistency, viscosity, homogeneity was
observed. Due to greater flux and ER value, the drug
contents were released from gels and permeated through
skin. In CCM gels, the values for flux and ER were greater in
G1 and G3, whereas tlag values for both gels were least
indicating the time required by G1 and G3 to cross the
membrane was less in comparison with formulated gels
[17]. Kp&I/Ralso showed projectingvaluesin Gland G3[18].
So both the gels G1 and G3 were optimized the best
formulation. No skin irritation or lesions (erythema,
redness and urticarial) was found upon application of
optimized CCM gels (G1& G3) indicating a good sign of its
safety. ICH norms were performed for stability testing[19],
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the optimized CCM gels (G1& G3) were provided with 3
months of storage conditions as per criteria (25.00+1°C, at
60 % RH & 40.00+1°C, at RH 75 %), but no change in their
appearance was analyzed. The greater values of ER, flux
and minimum values of tlag while prominent values of Kp,
I/R of CCM gels gave protuberant clue that they are able to
pass across the human skin barrier easily. A CCD statistical
design with 7 responses was chosen for this study using
design selected from the previous reported studies of
topical formulations [20]. The values of 13 CCM gels
responses along with independent variables were also
being generated, from where; the independent x-axis
variables were PG and PEG while dependent variable
responses were on Y1to Y7in 3 hrs. Improved drug stability
and solubility with reduced lag time has also increased the
degree of drug delivery to the outer membrane
compartment [21]. Further this study also suggested that
PG and PEG in combination has enhanced the rate of
permeation of CCM gels in different ratios. frothy with
targeted specific gravity then added in natural milk to form
value added milk to get only substantial profit [10]. The
analysis of different adulterants in milk samples showed
such findings that helped in the discrimination of
satisfactory and unsatisfactory milk samples through
provided pure raw milk free from adulterants. These
findings also supported the previous study of determining
possibility of adulteration through physical and chemical
quality parameters which showed adulteration possibility
ofaround76.6%[12].

CONCLUSIONS

The Poly glycol and Poly ethylene glycol are effective
permeation enhancers to be used in combination and the
CCMgelformulations can be effectively used because even
when taken in modest amounts, cefixime trihydrate is
quickly absorbed via the skin or membrane sinceitis freely
soluble in methanol. Despite being easily soluble in both
methanol and water, CPM can exhibit significant effects
when combined with organic solvents. Especially,
considering joint and acne infections, the oral formulation
is not helpful in patients with ulcers. In order to overcome
this problematic situation, CCM gel can be used effectively
by directapplicationontopicalinfections.
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Grit is a psychological trait that reflects an individual's perseverance and passion for long-term
goals. It involves working strenuously towards challenges, maintaining effort and interest over
the years despite failure, adversity, and plateaus in progress. Objective: To Evaluate gritamong
nursing students at the private nursing institute of Karachi, Pakistan. Methods: This cross-
sectional study was conducted in two nursing institutes in Karachi, Pakistan, from July to
September 2023. Moreover, this study adopted a convenient sampling technique to approach
the study participants. Furthermore, the Grit Scale, developed by Angela Buckworth for the data
collection, measures traits such as Consistency of Interest, Perseverance of Effort, and
Ambition. Results: The study result shows that among 117 participants, 89.1% are male, and
6.0% are females. Moreover, the grit levels among nursing students, 4.3% had moderate grit,
and 95.7% had high grit. Conclusions: Based on the findings, an overwhelming majority of
nursing students (95.7%) exhibited high levels of grit, with none showing low grit and a small
percentage (4.3%) demonstrating moderate grit. Implementing grit-focused interventions or
programs within the nursing education curriculum is recommended. These initiatives can
further enhance students' resilience and perseverance, equipping them with the necessary
mindset to navigate.

Published Date: 30" November, 2023

INTRODUCTION

Gritisfiguringoutand wantingto have established goals for
the future [1]. Furthermore, it enables students to see a
goalthroughto completion[2]. Inaddition, itinvolves using
self-control, making decisions, and acting in ways that will
eventually lead to success [3]. Moreover, grit,
perseverance and passion for long-term goals" have
recently been connected to success and achievement in
various contexts. Grit may help someone in a collegiate
context become more self-aware of their capacity for
academic success [4]. Additionally, it realizing and
accomplishes important long-term goals while
maintaining the flexibility to satisfy those short-term, daily
objectives. Grit is more than being strong-willed or
tenacious in the face of difficulty. When faced with
obstacles, unfavourable comments, failures, or stagnation
intheirendeavours, moreresilientindividuals oftenlook for
comprehension to keep going and do better—they never
stray from their objectives[5]. Moreover, two noncognitive
abilities are included in grit: perseverance in effort and

consistency in interest. These two skills have received
much attention lately in health and general education
programs [6]. It has also been demonstrated that grit
strongly correlates with other qualities, including
consistency, perseverance, and conscientiousness, one of
the big five personality traits[7, 8]. Additionally, it is more
important in predicting achievement than other traits or
factors, such as higher grade point averages and longer
employment tenure [5]. Grittier people have been
demonstrated to perform better both academically and
extracurricularly. They also exhibit higher motivationlevels
as they look for purpose in their work and strive towards it
[9]. Grit was a stronger predictor of individual achievement
than talent alone regarding achievement indicators in
academic and non-academic domains[9]. In thisregard, a
descriptive study aims to explore how grit affects nursing
students' adaption to clinical practice. Grit was discovered
to influence nursing students' clinical practice adaption,
accounting for 32.0% of the adaptation. Therefore,
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initiatives to strengthen grit and the development of
clinical practice curricula are required to boost the clinical
practice adoption of nursing students[10]. In addition, the
data analysis of other studies revealed a positive
correlation between the individuals' grit and their self-
efficacy and self-esteem[11]. Another study found that grit
was the factor that affected nursing students' capacity for
self-directed learning the most [12]. Additionally, grit has
beenidentified as one of the most essential ways of coping
with mental health stresses. It is crucial to investigate grit
to understand better and increase the possibilities of
academic success and personal well-being for at-risk
students[13]. In addition, it is particularly useful in quiding
the kind of instruction that should support nursing
students during their clinical rotations [11]. Grit reduced
the intention to leave the job and raised job participation.
As a result, developing a programme and techniques to
strengthen nurses' grit is essential to lowering their
intention to leave [14]. As aresult, grit is a crucial trait that
can help students succeed in nursing programmes and as
graduate nurses in clinical settings [15]. Therefore, this
study aims to assess the grit among nursing students at a
private institute in Karachi, Pakistan. There is currently
relatively little study material that describes nursing
students' general grit levels and the elements that may
influence their grittiness. Understanding the grit levels
among nursing students can inform tailored support
systemswithineducationalinstitutions.

METHODS

This cross-sectional study was conducted in two nursing
institutes in Karachi, Pakistan, from July to September
2023. Moreover, this study adopted a convenient sampling
technique to approach the study participants. The sample
size was calculated through Open Epi with a 95%
confidence interval with a total population of 200. The
calculated sample size was 132, but 15 did not give the data,
so the final participants were 117. Furthermore, the Grit
Scale, developed by Angela Duckworth [16] for the data
collection, measures traits such as Consistency of
Interest, Perseverance of Effort, and Ambition.
Participantsrate themselvesonaLikert scale ranging from
1to 5, where five represents "Very much like me" and one
represents "Not like me at all." Consistency of Interest
assesses the stability of one's interests, Perseverance of
Effort evaluates the ability to maintain motivation despite
challenges, and Ambition measures the drive to achieve
long-term goals. The tool total score was 85, and this
converted into the percentage of those participants who
scored (1-28) considered Low Grit, Moderate Grit (29-56)
and High Grit (57-85). The tool Cronbach alpha has been
calculated on 10% of the total population, and the value is
0.84. Nursing students from 3rd year and 4th years were
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part of this study. Both males and females were included.
Those who were not willing to participate in the study were
excluded. The data were collected through Google Forms.
Before the data collection, the participants read and
understood the consent form, and after they clicked on the
consent form, the participants filled out the questionnaire.
Before the data collection, consent forms were taken from
each participant. Study approval was taken from the
relevant institute to maintain the ethical integrity of the
study. SPSS version 26.0 was used for the data analysis.
Descriptive statistics such as mean, frequency and
percentage were usedtoanalyze the data.

RESULTS

Table 1 provides the result of demographic variables in
which 99.1% are male, and 6.0% are females. Regarding
age, most of the participants, 94 % were between 19and 24.
Only a small proportion had ages between 25-29.
Concerning their academic year, 47.9% from the 3rd year
and52.1% fromthe 4thyear.

Table1: Demographic variables n=117

Variables Frequency (%)
Age
19-24 110(94.0)
25-29 7(6.0)
Gender
Male 116(99.1)
Female 1(0.9)
Academic year

Year3 56 (47.9)
Years 56 (47.9)

Table 2 provides the result of levels of grit among nursing
students. Inwhich 0% had low grit, 4.3% had moderate grit,
and 95.7% had high grit.

Table 2: Level of Gritamong Nursing Students

Level of Grit Frequency (%)
Low Grit (1-28) 0(0)
Moderate Grit (29-56) 5(4.3)
High Grit(57-85 12(95.7)

Table 3 shows the mean of the grit score. The total score
was 85, and the mean score was 73.8376.
Table 3: Meanand Standard deviation of total grit score

n7 73.837£10.583

DISCUSSION

It is common knowledge that raising student accomplish-
ment levelsis crucial forimprovingindividual and organizat
-ional performancein the classroomand academic setting.
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Numerousstudiesinthe present erasuggest that students'
grit levels significantly positively impact their academic
performance [1]. Therefore, this study aims to assess the
grit level among nursing students. The present findings
show that 95.7% had high grit among the study
participants. There are studies reported which suggests
higher level of grit among participants [15, 17-19], which is
consistant with our data. Grit helps students persevere
through challenges and setbacks, keeping them focused
on their long-term goals despite difficulties. Gritty
students are more likely to achieve their academic goals
because they are willing to put in the effort required to
master complex subjects and skills[20, 21]. Due to several
unfavourable social and personal situations, grit lessens
detrimental effects on nursing students' educational
experiences. In fact, grit and other protective qualities
indirectly influence academic performance and
achievementorientation. The consistency of interestis not
as crucial as the perseverance of effort. Therefore,
academic staff can support their teaching efforts by
creating a learning atmosphere emphasizing grit [22, 23].
Students who develop grit and a growth attitude will be
better equipped to achieve their objectives and more
driven to stay with them [24]. The current findings show
that 4.3% had a moderate level of grit. There are studies
who also found moderate level of grit among participants
[15, 25]. Students with greater grit experience greater
academic performance than those with less grit [1].
Another study found that achievement rises with grit level
in a student's academic life. According to regression
research, grit is a significant predictor of success[1]. A a
result, nurse educators ought to support initiatives that
strengthen nursing students' grit [26]. Because it is a
crucial protective quality that helps nursing students
handle the significant stress they encounter in their
studies, especially those related to their educational
experience [26]. Studies found that 3.27-3.5 out of 5
indicate an average grit level [27-29]. The present study
found thatthe meangritscoreis73.8, indicatingahighlevel
of grit. In contrast, studies found opposing results and
showed a mean score of 37.62, 27.3 and 41.09 respectively
[23, 30, 31]. A research study concluded that knowing a
person's grit level can help identify healthcare
professionals more likely to experience burnout. Given that
grit is correlated with a lower risk of burnout, therapies
aimed at enhancing grit via resilience training warrant
further investigation. More research is required to
understand why healthcare professionals endure higher
levels of burnout and how their grit levels evolve over their
careers[32].
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CONCLUSIONS

Based onthe findings, an overwhelming majority of nursing
students (95.7%) exhibited high levels of grit, with none
showing low grit and a small percentage (4.3%)
demonstrating moderate grit. Implementing grit-focused
interventions or programs within the nursing education
curriculum is recommended. These initiatives can further
enhance students'resilience and perseverance, equipping
themwiththe necessary mindset to navigate.
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Iron Deficiency Anemia (IDA) in children is a public health issue affecting child morbidity,
mortality, and cognitive development. Infants fed cow's milk are at ahigherrisk of severe IDA due
to calcium and iron absorption competition. Objective: To determine the frequency of Iron
deficiency anemia among Cow Milk Fed Infants. Methods: This cross-sectional study was
conducted at Peadiatric wards of Liaquat University Hospital Hyderabad and Jamshoro from
November 2020 to April 2021. All the full-term infants with age of up to 6 months either gender
and having history of cow's milk consumption and clinically diagnosed to have anemia were
included. Infants had 3mlintravenous blood samples taken to get a complete blood picture and
ferritin level. All the mothers were interviewed regarding duration of cow's milk consumption.
Data were collected via a predesigned proforma. Results: Total 323 infants were studied to
assess the frequency of iron deficiency anemiaamong cow's milk infants up to 6 monthsand the
mean age of infants was 4.11+1.31 months. Females were 56.3% and males were 43.7%. Overall
average of hemoglobin was 8.92 + 1.09 g/dl, and overall mean of ferritin level was 90.16 + 17.71
ng/ml. Frequency of iron deficiency anemia was found to be 18.6%. Conclusions: As per study
conclusion overall frequency of iron deficiency anemia was observed to be 18.6% and cow's milk
consumptionhasbeenobservedasariskfactor of infant'sanemia.
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INTRODUCTION

Iron deficiency, with or without anemia, impacts around
30% of the global populace, marking it as the most
common nutrient deficiency. It negatively affects central
nervous functions, leading to delayed cognitive
development [1]. Infants on a cow's milk diet face a higher
risk of severe Iron Deficiency Anemia (IDA) as calcium in
cow's milk competes with iron absorption. Cow's milk
consumption has been found to diminish iron stores in
infants and toddlers, a fact well-documented across
various regions. Numerous factors contribute to iron
deficiency in this demographic, with cow's milk's low iron
content being a primary one, making it challenging for
infants to meet their iron needs for growth. Recent data
suggest a 13.5% prevalence of iron deficiency and a 2.7%

prevalence of IDAamongtoddlersaged 1to2inthe USA[2].
Iron plays a crucial role in numerous metabolic, oxidation
reactions and is fundamental for mitosis. Persistent
deficiency during childhood leads to serious health
ramifications [3]. A national study revealed that 27% of
mothers provided pre-lacteals, with salt water (44%) and
cow's milk (26%) being the notable feeds [4]. Observed
consequencesinclude delayed psychomotordevelopment,
language acquisition challenges, substantial cognitive
loss, heightened infection susceptibility, fatigue, and
irritability [5, 6]. In Pakistan, the prevalence of IDA in
children under five ranges from 40-70% [7, 8]. Pakistani
children with IDA show growth retardation, impaired
cognition, reduced physical activity, and are speculated to
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contribute to the nation's high infant mortality rate[7, 9-11].
Serum Ferritin concentrations are utilized to measure iron
deficiency due to their high sensitivity and specificity in
identifying iron deficiency in individuals [1]. No such
studies have been found atlocal level especially at Sindh on
this objective. Therefore, this study has been conducted to
determine the frequency of iron deficiency anemia among
cow's milk infants up to 6 months of age at LUMHS. AS per
high frequency of iron deficiency anemia due to cow's milk,
itisrecommended that, the cow's milk consumptionshould
be avoided and mother milk should be consumed to
decrease the infant's morbidity. This study explored the
current knowledge regarding prevalence of iron deficiency
anemiaamongcow's milk consumedinfantsatlocallevel.

METHODS

This cross-sectional research was conducted in the
Pediatric Department of Liaquat University Hospital,
Hyderabad & Jamshoro. The study spanned a duration of
sixmonths, from November 2020 to April 2021. Sample size
was calculated via rao-soft software by taking the
proportion of Iron deficiency anemia as 30.8% among
childrenwho consumed cow milk[11]. With 5% margin error
and 95% confidential level, the sample size was calculated
tobe 323. Theinclusion criteriaencompassedallinfants up
to the age of six months, regardless of gender, provided
they were full-term infants with a history of cow's milk
consumption. Conversely, the exclusion criteriacomprised
patientswho declined participationin the study, those with
a history of preterm birth or severe acute malnutrition,
children with any infectious disease or inflammation,
children receiving iron therapy, and those on
breastfeeding. Upon fulfilling the inclusion criteria,
patients were selected for participation through the
pediatric outpatient department (Paeds OPD). Written
consent was obtained from all participants before
proceeding. A thorough medical history was compiled and
relevant investigations were conducted for each
participant. Infants up to six months of age, having
hemoglobin level < 9.5 g/dl and MCV < 74 were labelled as
having Iron Deficiency Anemia. The severity of anemia was
assessed vialevels of serum ferritin. Serum ferritin levelsin
between 30 ng/dl to 50ng/dl was labelled as having mild
anemia, while infants with range between 15ng/dl to
20ng/dl was labelled as having moderate anemia. Severe
anemia was labelled when infant had serum ferritin levels
less than 15ng/dl [12]. Mothers were interviewed to
ascertain the duration of cow's milk consumption for their
infants. A 3ml intravenous blood sample was collected
from all infants to conduct a complete blood picture and
determine ferritin levels. Information such as age, gender,
length, weight, Z-score, heart rate, respiratory rate, signs
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and symptoms, duration of cow's milk consumption,
severity of anemia was assessed via levels of ferritin and
IDA were meticulously collected using a pre-designed
proforma. For data analysis, the acquired data were
entered and evaluated using the statistical program SPSS
version-20.0. Quantitative variables such as age, length,
weight, Hb level, and ferritin level were analyzed to
estimate their mean and standard deviation. Qualitative
variables like gender, palmar pallor, irritability, severity of
anemia, andirondeficiency anemiawere assessed through
simple frequencyand percentage calculations.

RESULTS

Total 323 infants were studied to assess the frequency of
iron deficiency anemia among cow's milk infants up to 6
months. Mean age of infants was 4.11 = 1.31 months,
minimum 1 month and maximum 6 months. In this study
girls were 56.3% and boys were 43.7. Weight, length,
standard deviationas per weightisgivenintable.

Table 1: Gender Distribution Along with Weight and Standard
Deviation of Weight by Length(N=323)

Male Female
Gender Distribution
141(43.7%) 182(56.3%)
Lessthan5kg | More than5kg
Weight Distribution
281(87%) 42(13%)
Standard Deviation of Weight -1 -2
by Length (Z-Score) 156 (48.6%) 167(51.4%)

As per sign and symptoms, 99.1% infants were pale or
sallow(yellow)skin with 99.1% exhibited a palerappearance
in the lining of the eyelids and nail beds than usual.
Irritability was reported among 15.8% of the infants and
25.4% were presented with pale cheeks and lips,
respiratory rate and heart rate while 3 infants were without
signand symptoms(Table 2).

Table 2: Signsand Symptoms of Infants(N=323)

Signs and Symptoms Frequency (%)
Normal 03(0.9%)
Pale or yellow skin 320(99.1%)
Pale cheeks and lips 82(25.4%)
Irritability 51(15.8%)
Nail bed and conjunctiva look less pink than normal 320(99.1%)

Most of the cases had moderate anemia 82.4%, 15.8% had
mild anemia and 0.9% infants had no anemia and 0.9% had
severe anemia. Overall average of hemoglobin was 8.92 +
1.09 g/dl, minimum 5.50 g/dl and maximum 12.00 g/dl(Table
3).
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Table 3: Severity of Anemia of the Infants(N=323)

Anemia Frequency (%)
No 03(0.9%)
Mild Serum Ferritin (30 ng/dl to 50ng/dl) 266(82.4%)
Moderate Serum Ferritin (15 ng/dl to 29ng/dl) 51(15.8%)
Severe Serum Ferritin (< 15ng/dl) 3(0.9%)

According to the duration of cow milk consumption, most
of the infants 63.8% had duration of less than one month,
26.9% had duration of one month 4.6% were under
consumption from 1.5 months and 4.6% from 2 months
(Table 4).

Table 4: Duration of Cow Milk Consumption(N=323)

Duration (Months) Frequency (%)
0.5 month 206(63.8%)
Tmonth 87(26.9%)
1.5 months 15(4.6%)
2 months or more 15(4.6%)

In this study overall frequency of iron deficiency anemia
was foundtobe18.6%. Frequency of irondeficiency anemia
of the infants was statistically significant according to age
(p-0.039). Frequency of iron deficiency anemia of the
infants was statistically significant according to gender(p-
0.018). Iron deficiency anemia was statistically significant
according to Z-score (p-0.001), while statistically
insignificant according to weight, length, HR and RR
(P=0.05).

DISCUSSION

The intake of cow's milk (CM) by infants and toddlers
negatively impacts their iron stores, a fact extensively
documented in various regions. In this study total 323
infants were studied to assess the frequency of iron
deficiency anemiaamong cow's milk infants up to 6 months
and the mean age of infants was 4.11 £ 1.31 months,
minimum 1month and maximum 6 months. Similarly, Burke
et al., reported that the mean age of the infants was 6.7 *
0.9 months [13]. In another study of Siddique et al.,
examined the frequency of iron deficiency anemia in
infants under exclusive breastfeeding, fortified milk, and
cow milk feeding regimes, encompassing 150 infants—89
males and 61females, withan average age of 7.77months. It
analyzed the impact of varying feeding regimes on iron
status and anemia frequency among infants aged 6 to 9
months, while in this study out of all females were 56.3%
and males were 43.7% [14] and Burke et al., also
demonstrated that the male infants were 52% and
remaining were females [13]. Although Patel et al., also
reported that among anemic children males were 57.3%
and females were 42.3% with male to female ratio as Male:
female ratio was 1.3:1[15]. In this study as per sign and
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symptoms, 99.1% infants were pale or sallow (yellow) skin,
with 99.1% exhibited a paler appearance in the lining of the
eyelids and nail beds than usual. Irritability was among
15.8% of the infants and 25.4% were presented with pale
cheeks and lips, while 3 infants were without sign and
symptoms. Inanother study of Joo et al., itisdemonstrated
that the under-diagnosis of IDA in infants persists due to
challengesininfantblood samplingandacquiringadequate
blood volume for laboratory identification of IDA [16].
Typically, infants are not subjected to blood tests unless
notable clinical events warrant them. Additionally, the
symptoms of IDA, such as pallor, irritability, poor feeding,
fatigue, lethargy, and pica, are non-specific. In this study
most of the cases 82.4% has mild anemia, 15.8% had
moderate anemia and 0.9% infants were severely anemic
and overall average of hemoglobin was 8.92+1.09 g/dl,
minimum 5.50 g/dl and maximum 12.00 g/dl. Similarly, Patel
etal., reportedthatthe average hemoglobinlevelinanemic
infants was 9.3 g/dl. Among them, 54 (41.2%) exhibited mild
anemia, 66 (50.4%) had moderate anemia, and 11 (8.4%)
showed severe anemia [15]. On other hand in the study of
Parkin et al., reported that the mean Hb was 55.1+15.2) g/I
with a range of 13-79 g/I; and median serum ferritin was 4
(interquartile range 2-8) ug/l [17]. In this study overall
frequency of iron deficiency anemiawas found to be 18.6%.
On other hand Qudisa et al., reported that among all, 113
infants were identified as anemic (75.3%), with iron
deficiency attributed to cow milk feeding [18]. Common
causes of IDA in infants include inadequate diet, whole
cow's milk consumption, early introduction of cow's milk
into an infant's diet, reduced total body iron at birth, Pica,
and lead poisoning [19]. Above studies showed higher
incidence of the anemia among cow milk consumption
childrenas compared to this study and this may because of
this has been conducted on limited age range of only 6
months, hence the duration of cow milk consumption is
markedly less than other studies as in this study frequency
of iron deficiency anemia of the infants was statistically
significant according to age. Unmodified cow's milk is
recognized for its low iron content and poor iron
absorption, alongside a low vitamin C content. Conversely,
it has high levels of casein and calcium, which could
adversely affect iron absorption and, consequently,
hemoglobin synthesis[20-22]. Irondeficiency canleadtoa
condition that may hinder an infant's mental, motor, and
behavioral development, potentially resultinginissues that
persistlongafterironlevelshavereturnedtohealthylevels.
Infants from developing nations, those born preterm or
with low birth weight, or those primarily fed unfortified
cow's milk are deemed to be at high risk for iron deficiency
[23, 24]. The intake of cow milk during infancy adversely
impacts blood indices and serum ferritin levels. A
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considerable number of uneducated mothers tend to feed
theirinfants cow's milk, which is a significant risk factor for
the development of IDAininfants[19].

CONCLUSIONS

As per study conclusion overall frequency of iron
deficiency anemiawas observedtobe 18.6% and cow's milk
consumption has been observed as arisk factor of infant's
anemia.
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The median nerve in the wrist is compressed in the carpal tunnel, causing Carpal Tunnel
Syndrome (CTS). The symptoms of this condition include numbness, tingling, and pain in the
hand and fingers. The effectiveness of soft tissue massage along with mobilization techniques
in managing CTS symptoms and improving functional status is an area to explored. Objective:
To determine the effects of soft tissue massage along with mobilization technique on intensity
of pain and functional status in Carpal tunnel syndrome patients. Methods: A randomized
controlled trial was conducted on 60 patients with mild and moderate carpal tunnel syndrome at
Sindh Institute of Physical Medicine and Rehabilitation, Karachi. Ingroup A, soft tissue massage
(Medenci hand massage technique) was combined with joint (radiocarpal and inter-carpal) and
median nerve mobilization sliders, whereasin group B, only joint and median nerve mobilization
sliders were used. A visual analog pain scale, the Boston scale of carpal tunnel syndrome, a
dynamometer and a pinch gauge were used to evaluate participant on day 1 and the last
treatment session. Results: There was no significant difference between group A and B after
treatment. However, there was significant improvement (p<0.05) in intragroup analysis in all
outcome measures after treatment in both groups with p< 0.05. Conclusions: Soft tissue
massage along with joint and nerve mobilization is effective in symptoms severity and
functional status. To further validate the findings of this study, similarinvestigations willneed to
beundertakeninthe future to considerit before surgicalinterventioninCTS.

INTRODUCTION

Carpal Tunnel Syndrome (CTS) is considered one of the
most common work-related musculoskeletal disorders of
the upper limb [1]. Presently days, an increment in the
usage of computers among the general population
influences 1-56 % of the population with Carpal Tunnel
syndrome [2]. In Pakistan, the overall prevalence of CTS
among computer users is 61.5% which includes 13.5% of

femalesand 48.1% of males. Inthe general population, the
prevalence rate of carpal tunnel syndrome varies from 7%-
19%[3], and it commonly occursin middle age females with
an annual incidence of 1.5 per 1000 as compared to 0.5 per
1000 males[4]. The etiology of this syndrome is idiopathic
[5]. It is related to various factors. Non-occupational
variables reported to be related to carpal tunnel syndrome
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includes; chronic diseases like inflammatory disease
(rheumatoid arthritis, gout), endocrine disorders (diabetes
mellitus, hypothyroidism), inherited defects like
anomalous muscles, wrist trauma (fracture), age, female
gender, obesity, oral contraceptive use, pregnancy,
menopause. Occupational related factors reported in CTS
includes vigorous and repetitive hand task, poor
ergonomics, mechanical stressat the base of the palm, and
prolonged use of vibratory tool [6]. Usually, the patient
presents subjectively with unpleasant sensations like pain
on CTS, which is known as a factor that influences the
psychological status of various musculoskeletal diseases.
A previous study suggests that some psychological issues
named as depression and pain-related anxiety correlated
along with the severity of CTS which may affect the overall
outcome of the patient [7]. In addition, other symptoms
paresthesia and numbness on the volar side of the hand,
three fingersand half fourth finger(radial side), and atrophy
of thenar muscles have been noted in the advanced stage
[8]. It can be diagnosed based on the clinical presentation
of the patient's signs and symptoms, electrodiagnostic
tests, and different provocative tests like Phalen, and
Tinel's signs [9]. Physical therapy management for CTS
includes electrophysical modalities (Transcutaneous
Electrical Nerve Stimulation(TENS)), Interferential Current
(IFC)[10], Ultrasound, manual therapy, neural mobilization,
Kinesio-taping [6], wrist splints, acupuncture [11]. It has
been reported in existing evidence that Soft Tissue
Massage (STM) is used to promote positive physical,
functional and psychological outcomes in clinical health
practice [12], but weak base evidence on massage is
present. So, there is a need to bridge a gap in research on
massage and observed significant outcomes of massage
mainly on symptom severity, functional imitation, and also
related psychological issues. This study examined the
effects of soft tissue massage with mobilization technique
on pain intensity and functional status in patients with
Carpal Tunnel Syndrome using a Jamar hand-held
dynamometer, a pinch gauge, and the Boston Scale. This
study aimed to determine the effectiveness of soft tissue
massage with mobilization technique versus mobilization
technique alone in the management of Carpal tunnel
syndrome.

METHODS

This study was conducted at Sindh Institute of Physical
Medicine and Rehabilitation (IPMR) and Civil Hospital
Karachi at the Neurology Department. This study was
approved by the Institutional Review Board of Dow
University of Health Sciences with the reference IRB-
1992/DUHS/Approval/2021/456.This trial is trial registry
clinicaltrials.gov: with Trial registration number

DOI: https://doi.org/10.54383/pjhs.v4i11.1144

NCT05466162. It was conducted using a non-probability
purposive sampling technique. A sample size of 48 was
calculated through open EPI version-3.0 software. Using
80 % of power and 95% of confidence interval with after
intervention mean 1.90 standard deviation 0.62 in Group A
and mean 2.55 standard deviation 0.55 in Group B by using
Boston Carpal Tunnel-Functional status scale
Questionnaire(FSSBCTQ-FSS)[13]. Due to low sample size,
we considered 30 subjectsineach group. Totalsample size
of this study is 60, 30 samplesin each group. The inclusion
criteria were Consultant Physiatrist diagnosed patients of
CTS on electro diagnostic test i.e., Nerve Conduction
Studies, Mild and moderate severity of CTS, Age from 18-50
years, both gender patients with unilateral involvement of
hand. Patients with electrodiagnostic test results or motor
or sensory deficits in the ulnar nerve and radial nerve, and
other neurological conditions (cervical myelopathy, motor
neuron disease such as amyotrophic lateral sclerosis),
neoplasm around the affected arm, musculoskeletal
problems of the upper quadrant (such as rheumatoid
arthritis or fibromyalgia, cervical radiculopathy) or recent
upper extremity trauma on the affected side were
excluded. Each participant was explained the study
purpose and procedure before consent was taken (eitherin
Urdu or English). Medications were continued during the
study, prescribed by Physiatrist(figure 1).

Enroliment | Assessed for eligibility (n=77) |

Excluded (n=17)
" Not meeting inclusion criteria (n=14)
" Declined to participate (n=3)

Randomized (n=60)

Allocation
Allocated to EXPERMENTAL Allocated to CONTROL GROUP

GROUP (n=30) (n=30)

Soft tissue massage Joint Mobilization
Joint Mobilization Nerve Mobilization
Nerve Mobilization

Lost to follow-up (n=0) | _ Lost to follow-up (n=0) |

| Analysis Analysed (n=30) |

Figure1: Consort Diagram

An outcome assessor blinded to the intervention
performed an assessment at baseline and at the end of the
sixth week. Using a Visual Analog Scale, measure the
change in pain intensity. The pain level was rated on a 0-10
cm scale, with 0 cm meaning 'no pain'and 10 cm meaning
the most excruciating pain. Increasing the number of cm
suggests the worst pain[14]. Hand and Pinch Grip strength
was quantified in kilogram by using Jamar dynamometer

Analysed (n=30)
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Pinch Gauge. Participants hold it in tested hand, with the
arm at right angles and the elbow by the side of the body.
Participants were instructed to perform maximum
isometric contraction and hold it for b seconds.
Participants repeated it 3 times with rest period of one
minute betweentwo consecutive trials. The best score was
recorded. In order to calculate the mean of these readings,
measurements were taken three times for each individual
[15]. Boston Carpal Tunnel Questionnaire was used to
assess changes in symptoms severity and functional
status. Each item on the scale of symptom severity
contains 11items and each item on the scale of functional
status contains 8 items. Higher scores on both scales
indicate greater severity and difficulty. Scores below or
equal to 11 are considered asymptomatic, 12-22 are mild,
23-33 are moderate, 24-44 are severe, and 45-55 are very
severe. Functional status scale cut-off: less than 8 or 8 =
Asymptomatic, 9-16 = Mild, 17-24 = Moderate, 25-32 =
Severe, 33-40 = Very Severe [16]. The treatment duration
was 30 - 45 minutes, 3 sessions per week in alternate days
for 6 weeks. After recruiting CTS patients, participants
were randomly assigned to one of two groups (1:1) using
www.random.org. A statistician constructed the
computer-generated randomization sheet. Following
initial screening, the primary investigator intervened, and
the participant was assigned to a treatment by the first
researcher. As an effort to avoid the interaction between
the participants, eachintervention was given on adifferent
time window. The outcome assessor was not informed of
the allocation and recorded the readings at baseline and
after the fourth week. Joint mobilizations and the nerve
mobilization was provided to both groups. for the joint
mobilization the Patient was lying in a supine position, and
affected arm was place in a supination for radiocarpal
flexion and in pronation for radiocarpal extension.
Therapist was standing at the patient's waist level and side
of the table and facing superiorly. For the Radio-carpal
flexion Technique; while maintainingjoint in traction, from
a position midway between flexion and extension, the
patient wrist was moved downward towards the floor while
the carpus held firmly between therapist's index finger and
thumbs, is flexed on radius and ulna. While performing this
movement the carpus must be held firmly. For Radio-carpal
Extension Technique; with traction, extension movement
is produced through a very firm localized grasp with the
fingersand thumb while lowering the wrist toward the floor
as the wrist is extended. The oscillation is completed by
returning the patient's arm to the starting position, while at
the same time returning the extended radio-carpal joint to
its mid -position. Patient was supine - lying, affected side
elbow was flexed to 90 degree and forearm in supination.
Therapist was standing at the patient's affected hand and
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facing toward patient's body for applying inter-carpal
horizontal flexion. Therapist changed position and stand
beyond patient's flex elbow with supinated forearm and
facing across patient's head. For Inter-carpal Horizontal
Flexion Technique; the oscillatory movement was provided
by opposite pressure through forearm. Therapist's one
hand provided a cupping action on the patient's hand
around the pivot formed by the therapist's thumb of
another hand. For Inter-carpal Horizontal Extension
Technique; The oscillatory movement was provided by the
thumb pressure against the center of the carpus
posteriorly and pulling against the medial and lateral
margins of carpus with finger. The action will produce by
wrist extension of therapist and will facilitate by pushing
the patient's hand away with thumb [17]. The nerve
mobilization was provided as described by the Stephanie
and colleague [18]. However, the Soft Tissue Massage
Technique with Madenci hand massage technique was
provided to only experimental group. Patient position was
supine - lying with affected arm in supination. The
therapist's position was standing at the patient's waist level
and side of the table and facing superiorly. Effleurage: On
the ventral surface of forearm, scrubbing from distal to
proximal in a direction for 30 seconds. Petrissage:
Scouring depths on forearm, from distal to proximal
direction for 30 seconds. Friction: Slow stroking for
sedative effect, from distal to proximal in a clock wise
direction, on volar surface of deep tissue for 60 seconds.
Shaking: Patient will actively shake his hand for thirty
seconds [19]. Data were stored and analyzed using IBM-
SPSSversion23.0; Countswith percentages were reported
for baseline characteristics and outcomes on VAS, BCTOQ
(BCTQ-SSS and BCTQ-FSS), scales. Mean with standard
deviation were given on age, BMI, mean scores on VAS,
BCTQ-SSS and BCTQ-FSS, involved hand grip and pinch
strengths. Within group comparison was made using
paired sample -test, between group comparisons was
done usingindependent sample t-test, Pearson ChiSquare
test was used to check the association on qualitative
outcomes of scales. P-values less than 0.05 were
considered statistically significant.

RESULTS

Table 1 below lists the baseline characteristics of the
patients who were being studied. According to the Pearson
Chi Square test, there was no significant correlation
between baseline characteristics and treatment groups
(p>0.05).
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Table1: Baseline Characteristics of Studied Patients(n=60)
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BCTQ-FSS

Group A | 23.73+5.22 | 13.66+2.31 <0.01 0.105
GroupB | 25.33+4.47 | 14.6622.40 <0.01

Involved HGS
Group A | 23.5049.65 | 33.27+12.13 <0.01 0.784
GroupB [25.40+13.04| 34.17+13.14 <0.01

Involved HPG
Group A | 8.80+2.39 11.52+3.1 <0.01 0.889
Group B 9.05+3.56 11.38+4.18 <0.01

Treatment Group
Characteristics A B p-value
n(%) n(%)
25 - 40 years 14(46.7) | 14(46.7)
Age Group 41-50vyears 16(53.3) 16(53.3) 0.99
Mean +SD 41.7+6.0 | 40.1+7.
Male 5(16.7) 7(23.3)
Gender 0.51
Female 25(83.3) 23(76.7)
Normal 7(23.3) 2(6.7)
Overweight 21(70.0) 16(53.3)
BMI (kg/m2) - 0.19
Obesity 2(6.7) 2(6.7)
Mean +SD 26.6+4.1 | 27.6+4.0
Right 12 (40) 11(36.7)
Involved hand -
Left 18(60) 19(63.3)
Right 29(96.7) 29(96.7)
Dominant hand 0.99
Left 1(3.3) 1(3.3)
House chores 22(73.3) 18(60.0)
Desktop worker 1(3.3) 5(16.7)
Occupation 0.32
Field worker 1(3.3) 2(6.7)
Other 6(20.0) 5(16.7)
Lessthan2hours| 0(0.0) 3(10.0)
Working Hours 2-5hours 17(56.7) 17(56.7) 0.08
per day 6~ hours 10(33.3) | 4(13.3) ’
More than 9 hours | 3(10.0) 6(20.0)
CTS classification Mild 9(30.0) | 9(30.0)
according to 0.99
electrophysio- .
logical test Moderate 21(70.0) 21(70.0)

*p-value<0.05was considered statistically significant

The improvement in VAS after treatment was statistically
significant in both groups with p<0.05. However, between
group analysis showed no significant mean difference in
the VAS scores between treatment both groups after
treatment, p>0.05 (table 2). The improvement in BCTO
scores for both BCTQ-SSS and BCTQ-FSS after treatment
was also statistically significant within both groups with
p<0.05. However same as VAS, the findings had no
significant mean differences between treatment A and B
aftertreatment, p>0.05showsbelowintable 2.

Table 3: Outcome differenceswithinand between groups

0 ome - Afte p-value D

VAS (0-10)
Group A 6.32+1.2 2.83+1.3 <0.01 0.380
Group B 6.07+1.1 3.17+1.5 <0.01
BCTOQ
BCTQ-SSS
0.258
GroupA | 32.17+7.96 2.83+1.3 <0.01
GroupB [29.23+64.26 3.17+1.5 <0.01

VAS=Visual analogue scale, BCTQ= Boston Carpal Tunnel
Questionnaire, BCTO-SSS= Boston Carpal Tunnel
Questionnaire Symptom Severity Scale, BCTQ-FSS=
Boston Carpal Tunnel Questionnaire, FSS=Functional
Status Scale, HGS= Hand Grip Strength, HPG Hand Pinch
Grip

*Values of meanand standard deviation

*Values of meandifference and p-value

DISCUSSION

The study was intended to ascertain the effects of soft
tissue massage along with joint and nerve mobilization on
symptomsand functional status of CTS. So, purpose was to
determine the effect of soft tissue massage along with
mobilization technique on intensity of pain and functional
status by using Jamar hand-held dynamometer, Pinch
Gauge and Boston Scale for carpal tunnel syndrome
questionnaire in Carpal tunnel syndrome patients. The
findings showed significant improvement before and after
treatmentinboth groupsbut nosignificant difference after
treatment between both groups. It is observed that that
SSS, FSS and strength were improved in both groups
though not significant difference observed between
groups. In contrast of this study, other study mentioned
dominant hand more commonly involved [7]. Symptoms
severity and functional status were used to assess by
Boston scale of carpal tunnel syndrome questionnaire.
BSCTOQ containitems that assess uni-manual and bimanual
tasks of daily living. These tasks are mainly performed by
both hands. Most of the participants in this study have
involvement of non-dominant hand i.e., left hand in both
groups [8]. Variety of parameters were used to assess
usually in studies conducted on CTS were; pain, grip
strength and symptoms severity and functional status. For
pain measures, mainly VAS used but in another study the
patient global assessment and the physician global
assessment were used to assess pain. However, it is a self-
assessment of overall disease activity in a rheumatoid
arthritis[20]. The findings of the present study stated that
significantreductionin pain, symptomsasregards VAS and
SSS score, and improvement in functions via FSS score,
handgrip, and pinch strength after 6 weeks of treatment in
both treatments' groups. Similar to this study, various
studies show significant improvement in outcome

PJHS VOL. 4 Issue. 11 November 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
By This work is licensed under a Creative Commons Attribution 4.0 International License. 128




Effects of Soft Tissue Massage

SyedHetal.,

measures after treatment using multimodal manual
therapy [9]. Unlike the present study, a series of chronic
CTS patient was conducted which assessed pain by
Numeric Pain rating scale (NPRS) which reduced, but did
not change in pain pressure threshold by using algometer
at different sites: mainly over peripheral nerve of the arm
(median, radial, and ulnar nerves), C5-C6 zygapophyseal
joint, the carpal tunnel, and the tibialis anterior muscle.
Also, study applied soft tissue mobilization over anatomical
sites of median nerve and neurodynamic slider technique.
Nerve mobilization can be used as an adjuvant treatment
along with other manual technique. Similarly, to current
study findings on pain by using VAS, a randomized control
trial compared nerve mobilization with ultrasound and
result showed that pain intensity reduces significantly and
improve function by following median nerve mobilization. A
mark significant mean difference was found pre and post
treatment on VAS[6]. Contrary to this, independent effects
of nerve mobilization did not assess in this study but
previous studies supported it on the basis of facts that
increase in nerve strain while extending a joint causing
elongation of nerve bed concurrently counteract by
reduction in nerve strain while flexing and adjacent joints
[11,21]. Painreduction was also observed immediately after
therapy in manual therapy (MT) and electrical modalities
(EM) group on VAS scale conducted by Wolny et al. This
study assesses electrophysiology parameters after
treatment and found that median nerve sensory
conduction velocity enhanced by 34% and the motor
conduction velocity increased by 6% in the MT group.
However, the sensory and motor conduction velocities of
the median nerve remain same in the EM, a reduction in
distal motor delay in both groups were analyzed. Moreover,
functional status of both groups improved, and subjective
CTS symptoms decreased according to BCTQ these were
more significantly improved in MT [22]. In contrast to the
present study, this study showed improvement in
electrophysiological parameters which was not an
outcome measurement toolin the current study due to the
limited time of trial and accessibility of resources. The
present study used electrophysiological test only for
diagnostic purpose and did not used as an outcome
measure. Author found studies that solely implement joint
mobilization, nerve mobilization in CTS. Gunay et al.,
reported that Carpal bone mobilization improved symptom
severity strength, functional status after treatment [17].
Similar techniques were used in the present study and
findings were also in agreement with the available
literature. On the basis of result author suggest that this
multimodal technique including soft tissue massage can
be used as conservative management in CTS. It is non-
invasive affordable treatment. To further validate the
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findings of this study, similar investigations will need to be
undertaken in the future. The limitations of this study are
that the follow-up session has not been conducted so, long
term effects of treatment are not known. The pregnant
womenwere notincluded however, CTSis prevalentamong
them. Electro diagnostic test was not repeated after
treatment so would not analyze effects of treatment on
test parameters. However, there is no gender biasness,
males are equally included in both groups. Patients were
included after confirmation of electro diagnostic and
physical test whichare standardized.

CONCLUSIONS

The present study concluded that STM along with joint and
nerve mobilization is a non-surgical treatment, and it is
found in the present study that this treatment was
effective in symptom severity and functional status and
reduced paininbothgroupswith mildto moderate CTS. The
resultsindicated statistically significant within groups and
non-significant between groups. The findings of the
present study stated that there was a significant reduction
in pain, and symptoms as regards VAS and SSS score and
improvement in functions as measured by the FSS score,
handgrip, and pinch strength after 6 weeks of treatment in
both treatment groups. As a result, the study findings
support the null hypothesis. STM along with jointand nerve
mobilization was effective but not superior to the
mobilization technique alone. However, to further validate
the findings of this study, similar investigations will need to
be undertaken in the future to consider them before
surgicalinterventioninCTS.
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The most common procedure used in cardiovascular medicine is percutaneous coronary
intervention (PCI) that can create some physiological complications, such as decreasing heart
rate, mechanical issues, and cardiac arrest among patients. Objective: To determine the
frequency of non-ischemic chest pain and its relation with socio-demographic features
amongst post PCl patientsin a tertiary care hospital in Karachi. Methods: This analytical cross-
sectional study was led at National Institute of Cardiovascular Diseases (NICVD) Hospital,
Karachi. A total of 195 patients with Post PCI non-ischemic chest pain were recruited by using
the Numerical rating scale (NRS). Non-probability purposive sampling technique was used and
permission was taken from Institutional Review Board (IRB) of DUHS and Ethical Review
Committee (ERC) of NICVD. Data were analyzed by using SPSS Version-26.0. Percentages and
frequency were used for categorical variables while, a chi-square test was applied to check the
associations of non-ischemic chest pain with demographic features of the patients. Results: In
this study, 63.60% of the participants were male. Most of the participants(75.4%)were married.
Non-ischemic chest pain was found significantly associated with age, gender, marital status,
history of disease and drug history with p-values <0.001, 0.001, <0.001, <0.001, <0.001
respectively. The majority of the participants(90.26%) were suffered with non-ischemic chest
pain. Conclusions: This study revealed that majority of the patients suffered with non-ischemic
chest painand moderate painlevel was prevailing in the majority of the post PCl patients.

INTRODUCTION

Chest pain is the most common problem among patients
with frequent non-cardiac in origin. Researches show that
approximately 50% to 80% patients brought in emergency
department with chest pain are discharged without any
accurate diagnosis and labeled them as a non-cardiac
chest pain (NCCP) [1]. The NCCP is similar to angina
pectoris like pain with involvement of coronary artery
diseases, during diagnostic evaluation, such as cardiac

marker (Troponin-1)and angiography[2]. However, there is
a need to work on this significant issue because 44% of
patients accepted that they had chest pain one year after
negative coronary angiography results, and 50% of
patients stated that they were unable to perform their
routine tasks due to the chest pain[3]. The most common
procedure used in cardiovascular medicine is
percutaneous coronary intervention (PCI). According to
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the American Heart Association report, the average PCI
performed in United States is approximately 4,80000 in a
year[4]. PCl can create some physiological complications,
such as decreasing heart rate, mechanical issues and
cardiac arrest among patients with age of more than 75
yearsand having(ST Elevated Myocardial Infarction) STEMI,
as compared to the treatment of fibrinolysis [5]. Despite
conflicting evidence concerning its efficacy in stable
angina, PCl is the single advised as an adjunct to medical
therapy and reduction of the risk in patients with rebellious
or continuing angina due to conflicting reports about its
advantages in stable angina[6-8]. The number of electoral
PCl procedures performed inindividuals with stable angina
still make up 30-40% of all PCl procedures in patients with
coronary artery diseases. This method is becoming more
popular as a result of the development of efficient
noninvasive coronary imaging [9-10]. Post-PCl chest pain
(PPCP) is a typical complication after a coronary artery
bypass graft. PPCP has previously been researched mostly
in patients with acute coronary syndrome (ACS). Schiiepp
et al., discovered that 1/3rd of individuals had chest
discomfort after an effective PCl procedure[11], and Kini et
al., discovered that 35.8% of patients had chest pain
following stentingin coronary arteries[12]. The mechanics
of PPCP have yet to be fully explored. PPCP can be carried
out by an acute thrombosis in the stent, insufficient
revascularization, reoccurrence of stenosis, improper
vasoconstriction, stretch at stent site, discomfort, and
disease progress that does not affect the target arteries
[11]. As per the guidelines of the European Society of
Cardiology, acute STEMI can be best treated by primary PClI
rather than fibrinolysis with the indicated timeframes[13].
The indication of PCl is preferable for patients with
significant hemodynamic coronary stenosis in the
presence of limiting angina or angina equivalent, which is
failure to medical therapy[14]. The objective of this study s
to determine the incidence of non-ischemic chest painand
its association with socio-demographic features among
post PClpatientsintertiary care hospital Karachi.

METHODS

This cross-sectional analytical study was conducted at the
National Institute of Cardiovascular Diseases hospital,
Karachi. The duration of this study was from December
2017 to April 2018. The non-probability purposive sampling
technique was used for participants selection and
sampling. Patients over 18 years of age were recruited from
Coronary Care Unit (CCU) after identifying post PCI non-
ischemic chest pain. NRS were filled to find out the pain
intensity. Those patients who had post PCI complications
such as bleeding from insertion site, any change in their
ECGand participants who were not willing to take part were
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exempt from this study. Sample size calculation was
performed using Open-Epi online calculator, by using
prevalence of non-ischemic chest pain as 18% [15],
confidence interval was taken as 90% with 5% margin of
error, and the calculated sample size was 160. However, the
research team distributed 200 questionnaires to achieve
the desired sample size, five incomplete forms were
rejected, and hence data were collected from 195 patients.
The approval of this study was obtained before starting
data collection from Institutional Review Board of Dow
University of Health Sciences, Karachi (Ref # IRB:
888/DUHS/Approval/2017/96, 15" September 2017).
Permission was granted from the National Institute of
Cardiovascular Diseases Karachi (ERC-08/2017, 13" July,
2017). Informed consent in written was obtained prior to
data collection from all study participants. Demographic
information was taken from the study participants.
Moreover, to check the pain intensity, Numerical rating
scale(NRS)was used. NRSisavalid tool that had been used
in previous studies for the measurement of pain levels[16].
NRS contain 0- 10 score, with the categories of no pain (0
score), mild pain (1-3 score), moderate pain (4-6 score)
severe pain (7-10 score) category. Data were analyzed by
using SPSS Version-26.0. Overall, percentages were used
for categorical variables to find out the relationship
between patients' demographic characteristics and non-
ischemic chest pain. Moreover, Pearson Chi-square test
was also performed. P-Value< 0.05 was represented
statistically significant.

RESULTS

Table 1highlighted the socio-demographics characteristic
of the study participants and their association with non-
cardiac chest pain. In this study, 42.5% of participants
belongedtoage group of >b0years, and 63.60% were male.
The majority (37.9%) of participants with below primary
education and 75.4% were married. Most of the study
participants (45.6%) earned between 10000-20000
PKRs/month and 50.3% respondents had private jobs.
Findings of this study also revealed that major part of the
study participants did not have any disease history and
drug history with frequency of 70.3% and 75.9%
respectively. Furthermore, nearly half (49.2%) of the study
participants personal interest was watching T.V, News and
Mobile. In this study, non-ischemic chest pain was
significantly associated with age, gender, marital status,
disease history and drug history with p-value of <0.007,
0.001, <0.001, <0.001and <0.001 respectively. Furthermore,
variables including education level, profession, monthly
income, and personal interest showed no significant
association with non-ischemic chest pain with p-value
0.133,0.252,0.764and 0.091respectively.
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Table 1: Demographic features of the participants and its
associationwith non-ischemic chest pain(n=195)

Variables Categories n(%) p-value
18-35 36(18.5)
Age 36-50 76(39) <0.0071*
>50 83(42.5)
Gender Male 124683.6) | gope
Female 71(36.4 )
Below Primary 74(37.9)
Educational level Matric 62(31.8) 0.133
Others 59(30.3)
Marital status Single 18(24.8) 0.000*
Married 147(75.4)
Profession Private 98(50.3 ) 0.252
Govt. /Others 97(49.7)
Less than 10000 50(25.6)
Monthly income B
PKRs/Month 10000-20000 89(45.6) 0.764
More than 30000 56(28.7)
Disease history ves 56(29.7) 0.000*
No 137(70.3)
Drug history Yes 4724.1) 0.000*
No 148(75.9)
T.V, News & Mobile 96(49.2)
Personal interest Family & Friends 37(19.0) 0.091
Others 62(31.8)

P-value<0.05was consideredsignificant™

Table 2 displays the frequency of pain level among study
participantson NRS. The table highlighted that overall non-
ischemic chest was 90.26% among patients in Post PClI
assessment. On assessment of pain categories, it was
evident that the majority of the participants 49.2% were in
moderate pain category, followed by mild pain among 58
(29.7%), severe pain among 22 (11.3%) and no pain was
observedonly19(9.7%)among study participants.

Table 2: Assessment of NRS frequency of non-ischemic chest
pain(n=195)

Pain Categories Frequency (%)
No pain 19(9.74)
Mild pain 58(29.75)

Moderate pain 96 (49.23)
Severe pain 22(11.28)
Total 195(100)

DISCUSSION

Autonomic nervous system either peripheral or central
shows a vital part in pain processing, emotional activation,
and cardiac outflow to many organs [17]. Individual
variations in thresholds may also take part in cardiac pain
[18]. Post PCI non-ischemic chest pain is still not fully
understood; nevertheless, minimum awareness is
available related to the history. Reasons, such as affective,
sensory, and cognitive characteristics of this pain causing
the problems that contribute post PCl non-ischemic chest
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pain among patients are not fully identified. Limited
literature available related to this topic, especially in Asian
countries. This study will be pioneer efforts in Pakistani
context and provide base line data about the topic. This
study finding revealed that approximately 2/3 of the
patients with coronary artery diseases were male. The
number of cases of coronary artery diseases was low
among female participants. It was noticed that more than
3/4 of the female participants suffered with non-ischemic
chest pain. These evidences were opposed by study finding
of New York (2016), Canada (2016) and Norway in 2003,
where non-ischemic chest pain was on lower side among
female participants [15, 19, 20]. In this study, the higher
prevalence of non-ischemic chest pain was 42.5% among
patients with the age group of more than 50 years. Similar
results were seeninaCanadian study conducted in Ontario
[9], Suzhou Kowloon Hospital and Wuhan Asia Heart
Hospital China [21] and North American centers in 2016
[22]. In contrast, the findings of a study conducted in
Germany (2018) reveled that as age increased the level of
non-ischemic chest pain decreased [23]. The findings of
this study suggested that overall, 90.26% of participants
suffered with non-ischemic chest pain. These finding were
not supported by the study conducted in Canada(2012)and
Norway (2003), where the non-ischemic chest pain was
found 74% and 18% respectively [15, 24]. Findings of this
study revealed that the majority of the participants(75.4%)
were married. These finding supported by the Iran study
conducted in 2017 [25]. In addition, this study highlighted
that age of the participants was significantly associated
with pain. Similar findings were recorded in the study
conducted in the US in 2017, where age showed significant
link with angina [26]. Finding of our study highlights that
there is a significant association of disease history with
post PCl non-ischemic pain. Similar kind of finding found in
a study, where significant association was identified of
disease history with coronary artery diseases [27]. This
study highlighted that majority of the participants had their
education at below primary level 74 (37.9 %). Study
conducted at Changsha China in 2018 showed that most of
the participants had primary education 69 (34.2%) [28].
Furthermore, this study showed that monthly income
ranges from 10,000 to 20, 000, 89(45.6%) while study from
China also support these findings as they had 1001-3000
yuan 76 (37.6%) per month income [28]. Findings of this
study showed that mostly participants were doing private
job 98(50.3 %), on the other hand, the study conducted in
Greece where highlighted participants 55 (55.0%) were
Pensioner [29]. Moreover, in this current study ¥ of the
participants in drug history was responded “No” by the
participants. Study conducted in China(2018) showed that
more than half of the participants had taken medication
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[28]. Inthis study, moderate pain was reported higher after
PCI 96 (49.23%), similar findings were found in study
conducted in Amman in 2021 where pain was also on
moderate level [30].It could be due to nature of chest pain
isnon-ischemic.

CONCLUSIONS

The finding of this study indicated that moderate pain level
was seen in the majority of the post PCI patients. Marital
status, gender, disease history, age and drug history were
significantlyrelated to post PCInon-ischemic chest pain.
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Typhoid is an infectious disease caused by a bacterium Salmonella typhi and this bacterium
spreads so fast in non-hygienic conditions. This disease is abundantly found in areas where
hygienic conditions are poor. Objective: To evaluate the prevalence of typhoid among different
socio-demographic groups and gender from the populace of different tehsils of district
Bahawalnagar (Pakistan). Methods: The blood samples of suspected patients were collected
from the suspected patients belonging various tehsils of Bahawalnagar (Pakistan) during April
to July, 2022. A rapid serological test for detection of IgG/IgM against typhoid bacteria was
performed using test kit. A questionnaire was also used to collect information from all the
suspects with questions related to age, gender, month, socioeconomic status, area, source of
water for drinking purpose, and source of food. Results: Results showed 66.39% positive cases
for S. typhi from a total of 360 suspected patients with apparent symptoms of typhoid fever
belonged to various regions of district Bahawalnagar (Pakistan). Significant difference was
foundin gender-based data, showing significantly(p<0.05)higher occurrence of typhoid feverin
females(51.46%)than males(48.54%). Population consuming homemade food was significantly
(p<0.05) most affected with the S. typhi. Conclusions: Higher prevalence of typhoid fever was
recordedinthe females of district Bahawalnagar(Pakistan). Analarming percentage(54.07%) of
positive cases for typhoid fever among the populace was also found, consuming water from the
local water-filtration-plants of the studied region.

INTRODUCTION

Southeast Asia [4]. According to epidemiological study,

The estimated global incidence typhoid fever is known to
have 11-21 million cases per year, and causing deaths in
range of 1,20,000 to 1,60,000 people[1-3]. Earlierit wasin
the range of 16 million cases with almost 6,00,000 deaths
with decreased fatal rate. The cases of suffering patients
with typhoid fever are 93% of global episodes occurring in

this disease is found to be highly prevalent in areas like
those parts of South and Central America, India, and Africa
where there is not much cleaned water and are very
crowded[5]. This fever is predominantly affecting children
and its main source of spreading is feces excretion of typhi
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[6]. In 2007, it was reported that most notorious focal
points overall the world for typhoid fever are Pakistan,
Indonesia, Peru, India, Nepal, Egypt, and Mexico [7]. The
commonness of the typhoid fever is very less in the
countries, which are highly developed such as the United
States and Canada. However, typhoid is a minor problemiin
developed country the United States[8, 9]. Typhoid feveris
abundantly infecting Pakistan as it is a developing country.
Children with age above five years suffer most
complications as compare to one third of the patients
suffering from intestinal fever [10]. A review led in 2003
which described that water borne diseases guarantee two
hundred and fifty thousand passings every year in Pakistan
among which typhoid fever is the main source [11]. As per
concentrate on in 2013 in pediatric patients in Quetta
revealed 18.6% patients were positive serologically for
typhoid [4]. A study conducted in Islamabad of Pakistan
depicted that 48% females and 42% of males were positive
for both IgM and IgG of the total tests conducted in 12
months period[12]. Typhoid fever can be a significant mark
of financial state of populace like other Asian countries
[13]. Intestinal fever is an intense febrile ailment that occur
by intake of the bacterium Salmonella enterica serotype
Typhi (S. Typhi) or serotype Paratyphi A, B or C, frequently
through food or water defiled with human excrement [14,
15]. This bacterium is a gram negative, flagellated, rod
shaped that caused typhoid fever. The term “typhoid fever”
was termed by Pierre Louis [16]. Salmonella typhi find
humans as their host [17]. It is an irregular sickness. It can
likewise create a periodic point-source pandemic[18]. The
typhoid fever starts with common cold. Then the
temperature starts to rise up gradually every day that can
be as high as 103-104 °F (39-40 °C) and pulse rate starts to
be slow [19]. It also leads to dehydration and diarrhea.
Shivering and delirium are also observed. It starts with
gentle sickness with poor quality fever, uneasiness, dry
cough, to extreme clinical signs with stomach uneasiness
and numerousinconveniences[20]. Itisalso observed that
the typhoid fever is also associated with many other
complicationsin 10-15% of patients. Most of complications
have been studied but most common are typhoid
encephalopathy, intestinal perforation, relapse, and
gastrointestinal hemorrhage. The patient gets prolonged
passiveness, toxemia, myocarditis, anemia, confusion,
typhoid intestinal perforation (TIP), gastrointestinal
hemorrhage, pneumonia, hepatitis, disorientation,
diarrhea, and followed by coma. It can cause damage to
various organs in the body if not cured[21-23]. Mouthis the
mode of entrance of Salmonella typhi infection, via the
sources of fecal contaminated food or water [24]. The
bacterium gets transferred through ingestion of water or
food that has been polluted by dung or less usually, pee of
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contaminated people [1]. This infectious fever is observed
tooccurmostlyinthe months of September, Octoberandin
months of July and August after monsoon rains [4].
According to an Indonesian study, improper hygiene is
extremely a clear factor of getting typhoid[25]. Therefore,
itisaddressedinschoolsthatitis necessary to wash hands
after stooland urine excretion. Flies are also a major cause
of spreading the bacteria to food [26]. Fecal typhi from
stool are transferred to the water sewage system through
the flushes and toilet pipes and then polluting the ground
and surface water [20]. According to research held in
South Asia it was observed that typhoid is more commonin
rural areas of developing South Asia as compared to urban
areas. Also, according to this research, both of sexes are
affected equally [27]. Typhoid fever is treated with
antimicrobial therapy. Before the invention of antibiotics,
the mortality rate frominfection of typhoid fever was round
about 15% all over the world[28]. Typhoid fever can also be
treated by vaccinationeitherininjectionorincapsule form.
World Health Organization(WHO)suggested a programmed
utilization of these two vaccines (ViPS and Ty21) for
prevention from the outbreak of typhoid in 2008 [29]. As,
there was no previous study data available on the
prevalence of infection from typhoid feverinthe population
of District Bahawalnagar in Pakistan. Thus, the purpose of
the research was to study the prevalence of typhoid fever
among different socio-demographic groups and genders
from the populace of different tehsils of district
Bahawalnagar(Pakistan).

METHODS

An observational, cross-sectional study was conducted at
the Islamia University of Bahawalpur (Bahawalnagar
Campus), Bahawalnagar (Pakistan) after taking ethical
approval. A total of 360 blood samples were collected from
the suspected patients with apparent symptoms of typhoid
fever belonged to district Bahawalnagar, Punjab, Pakistan
including all its five tehsils i.e., Bahawalnagar, Chishtian,
Haroonabad, Minchanabad, and Fort Abbas, during April to
July 2022, adopting stratified random sampling technique.
Sample size was calculated by using online sample size
calculator (www.calculator.net) having confidence level of
95% with 5.2% of margin of error and 50% of population
proportion. Both suspected males and females for typhoid
fever of any age groups and socio-economic backgrounds
having symptoms and signs (like fever > 99° F, relative
bradycardia, abdominal discomfort, headache, diarrhea,
weakness etc.) from all 5 tehsils of Bahawalnagar were
enrolled. While, participants suffering from any other life-
threatening disease (like carcinoma) or with multiple
comorbid like chronic kidney disease, diabetes mellitus
andischemic heart disease were excluded. Moreover, non-
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consenting patients were also excluded from the study. A
questionnaire, including the information like their gender,
age groups, month of infection, their source of water,
source of food, economic status, and region, were being
filled by them. 5ml of venous blood was withdrawn from
participants after obtaining written informed consent by
the routine method under septic measures. The blood
samples were centrifuged immediately after collection at
4000 rpm for fifteen minutes to get the serum. Obtained
clear and non-hemolyzed serum specimens were used to
perform tests using a kit (Acu-Check, RAPID Diagnostic
Test) following the instructions of the company. One full
drop of serum(approximately 30ul)was taken at test kit and
one drop of buffer (approximately 40ul) was also added on
the serum drop. The results were checked immediately
after 15 minutes and interpreted noticing the appeared
bandsonthekit followingthe company'sinstructions.
Statistical Analysis

Percentages and frequencies were used to express the
data. Chi-squared test was performed to compare the
observed frequencies of positive tests for each parameter
against the expected frequencies, using IBM SPSS
Statistics 23.0for Windows.

RESULTS

Results revealed a total of 66.39% positive cases for S.
typhi from 360 suspected patients with apparent
symptoms of typhoid fever belonged to various regions of
district Bahawalnagar, (Pakistan). Table 1 provides the
results of analysis of typhoid fever among age groups of all
tehsils of Bahawalnagar (Pakistan). No significant
difference (p>0.05) in prevalence of typhoid fever was
observed amongdifferentage groups. However, number of
suspected individuals with apparent symptoms of typhoid
fever were found the highest in the age group being 21-30
years, and hence showing the highest positive cases
(28.45%)amongdifferent studied age groups.

Table 1: Prevalence of typhoid fever among the population of
differentage groupsfromfive tehsils of Bahawalnagar, Pakistan

Pain intensity rating scale

Total Total
No. of N No. of
Age Bahaw- Haroon- Fort- Mancha- Chish- iee
Tests A Positive p-Value
groups e alnagar abad Abbas nabad tian tests
med (%)
Less 16
1t;]:2r 40 5 0 5 5 1 (6.70%)
1-10 23
Year 39 9 0 8 3 3 (9.62%)
20 1 g 2 8 5 5 n 0
years (14.23%)
21-30 68
years 90 14 19 10 17 8 (28.45%)
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3;;;2 52 il 1 4 9 8 (17.11'8%)
s |38 6 7 4 6 7 lioss%)
Tl | s | o | s | e | |pdy,
ys;;g 10 0 0 1 1 0 (0.824%)
vomrs | | 0 0 5 1 {200
Total | 360 | 55 | 45 | 42 | 55 | 46 |gda0y)

Cumulatively gender wise prevalence of typhoid fever from
the population of Bahawalnagar (Pakistan) showed
significant higher positive cases (51.46%, p<0.05) of
typhoid feverinfemalesthan males Table 2.

Table 2: Cumulatively gender wise prevalence of typhoid fever
fromthe population of Bahawalnagar(Pakistan)

Gender  Total No. of Positive Tests Frequency(%) p-value
Female 123(51.46%)
Male 239 116(48.54%) 0.0012

Monthly prevalence of typhoid fever among the population
of Bahawalnagar (Pakistan), during April-July, 2022 is
depicted in Table 3. Although, no significant difference
(p<0.05) was found among frequencies of positive typhoid
cases during the studied months, however an increasing
trend in number of suspected patients and hence the
percentage of positive cases was observed from April to
July.

Table 3: Monthly prevalence of typhoid fever among the
population of Bahawalnagar(Pakistan), during April-July, 2022

Frequency of Positive

Month No. of Tests Performed Tests (%) p-value
April 55 35 (14.64%)
May 67 42(17.57%)

June 93 68(28.45%) 0.2467
July 145 94(39.33%)

In the present study, the highest number of suspected
patents were observed in the population belong to lower
class, followed by middle and higher class. But no
significant difference (p>0.05) was found among
frequencies of positive cases for typhoid fever among the
three studied socioeconomic classes, as showed in Table
4.

Table 4: Prevalence of typhoid fever among the population of
Bahawalnagar(Pakistan), depending onsocio-economiclevels

Socioeconomic No.of Tests. Frequency of Positive p-value
Level Performed Tests (%)
Lower Class 147 110(46.02%)
Middle Class 122 90(37.66%) 0.5676
High Class 91 39(16.31%)

Prevalence of typhoid fever among the population of
Bahawalnagar (Pakistan), depending on urban/rural areas
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is presented in Table 5, representing no significant
difference(p>0.05)betweenurbanandrural population.

Table 5: Prevalence of typhoid fever among the population of
Bahawalnagar(Pakistan), dependingonurban/ruralarea

Area Total No. of Positive Tests Frequency(%) p-value
Urban 97(40.5%)
Rural 239 142(59.40%) 01965

Significant difference (p<0.05) in the frequencies of
positive tests was found among the groups depending on
source of drinking water (Mineral water, tap water and
Water from local water filtration-plants), as shown in Table
6. Population depending upon local water-filtration-plants
(54.07%) was highly affected (p<0.05) than consuming the
water from tap water(25.32%)and mineral water(20.60%),
in 233 positive tests(excluding six newborn cases from 239
positive cases).

Table 6: Prevalence of typhoid fever among the population of
Bahawalnagar(Pakistan), depending onsource of drinking water

No. of Tests.  Frequency of Positive ~
Source of water Performed Tests (%) p-value
Mineral water 83 48(20.60%)
Tap water 89 59(25.32%)
Local Water o 0.0002
Filtration-Plant 188 126(54.07%)
Total 360 233(100.0%)

Table 7 provided the results of prevalence of typhoid fever
by source of food from all Tehsils of District Bahawalnagar
(Pakistan). Inthistable percentage was derived fromatotal
of 222 positive tests, as 17 newborn and toddlers' samples
were excluded from total of 239 positive samples. Results
showing that people consuming homemade food found
significantly(p<0.05)the most affected(63.51%)with the S.

typhi.

Table 7: Prevalence of typhoid fever among the population of
Bahawalnagar(Pakistan), depending on food source
No. of Tests. Frequency of Positive

Source of food Performed Tests (%) p-value
Homemade 201 141(63.51%)
Mostly Homemade 71 49(22.07%)
Homemade & Hotels 50 18(8.1%) 0.0002
Often Hotels 38 14(6.30%)
Total 360 222(100.0%)

DISCUSSION

Typhoid fever has been indicated as the most infectious
disease of the South Asian Countries like Pakistan as it is
causing great level of morbidity and mortality in Pakistan. A
number of casesreported every yearacross the country. It
is dominant in those areas, which suffer lack of safe
drinking water and the lack of hygienic food. Typhoid fever,
like other Asian countries, is dependent on many socio-
economic conditions [12]. In the present study, no
significant difference (p>0.05) in prevalence of typhoid
fever was observed among different age groups. But,
higher positive cases of typhoid fever were found in the age
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group being 11-50 years, representing the occurrence of
disease in higher rates usually in school and college going
agegroupsandinjobholders. Amongthese age groups, age
group of 21-30 years was most affected with typhoid fever,
and the findings also supported by some other study by
Ghoshetal.,[30]. It could be due to many reasons as this is
age of poor hygienic practices as adults in this age eat junk
foods in restaurants and by other ways where hygienic
practices are not prioritized. Most of the gender wise
studies showed that typhoid is more prevalent in males
thanfemales. Forinstance, accordingtoastudy conducted
by Medhat and Aljanabay [31] in Irag, males were affected
more than females. It could be due to many reasons like
males spend most of the time outside the house than
females so they may have greater chance of being affected
[32, 33]. On contrary, Butler et al., [34] reported higher
prevalence rate of typhoid fever in females. Findings of the
present study also revealed that females were affected
significantly higher than males. This might be due to the
fact that most of the rural region females work outside the
homes in the fields to cope with economical demands in
the under-developed district. The prevalence rate data
obtained according to monthly variation showed no
significant difference among the studied months but an
increasing trend in positive cases of typhoid fever was
observed from April to July, with the highest positive cases
during the month of monsoon (July). Due to heavy rains in
monsoon season, there is a greater chance of
contamination in surface water so people closer to water
bodies are at high risk of getting the infection and
prevalence rate increases during this duration [35].
Moreover, typhoidis more prevalentin summeras compare
to other seasons [4]. It is the fact that Salmonella typhi is
typically spread through contaminated food or water. In
the present study, statistically higher ration of typhoid
fever prevalence in the people consuming home-made
food might be related to poor sanitation, unhygienic
conditions or use of unsafe water for cooking purpose.
Moreover, it was threating to observe that frequency of
positive tests was found statistically higherin the populace
of the studied region, depending on local water filtration-
plants for drinking water, followed by tap water and mineral
water. Arecent published study conducted by Majeed et al.,
[36] on safety assessment of water purification plants of
Lahore (Pakistan) has also revealed presence of typhoid in
the majority of residents of some suburban areas of Lahore
as total coliform counts was greater than 20 per 100 ml. As,
most of the population of Bahawalnagar (Pakistan) rely on
local purification plants for drinking water, hence it is dire
needtomanagethe purification plantsproperly.

CONCLUSIONS

The study concluded that the most of the typhoid fever
cases were reported in people with age between 21to 30

PJHS VOL. 4 Issue. 11 November 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
oy This work is licensed under a Creative Commons Attribution 4.0 International License. 141




Prevalence of Typhoid Fever

Ishtiaq A et al.,

years. Typhoid fever significantly more affected females
than males. It was affecting both men and women with
significant higher ratio in females in the studied area.
Typhoid spread fast in the months of monsooni.e., July. Its
rate was higher in lower class and rural areas than upper
class and urban areas respectively in Bahawalnagar
district. Moreover, it was more abundant in people who
were exposed to unhygienic conditions and often drink
unfiltered water. To the best of our knowledge, itis the first
study describing the association of water purification
plants and prevalence of typhoid fever in Bahawalnagar
(Pakistan). Hence, regular maintenance to check the
adequate hygiene and contamination status of water
purification plants specially from coliform bacteria is
recommended, to avoid waterborne infections, including
typhoid fever. Further studies are required to study the
presence of coliform bacteria, especially Salmonella typhi,
in water supply of purification plants. Awareness
campaigns on water-borne diseases and use of clean
drinking water must be launched and proper
administration on adequate sanitation system and water
management should be emphasized.
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Menstrual hygiene maintenance is very low cost and reliable in Pakistan for adolescents' girls to
preventany dangerous future consequences. Adolescent girl'sgood awareness and practicesis
very important in smooth handling and maintain menstrual hygiene. Objective: To assess the
effect of educational program on awareness and practices regarding menstrual hygiene among
adolescents' girls. Methods: This was a quasi-experimental study carried out at high school,
named Government Girls High School Kahna Nau, Tehsil Model Town Lahore. Data were
collected from overall 110 adolescents' girls were studying at Government Girls High School
Kahna Nau Tehsil Model Town Lahore about awareness and practices regarding menstrual
hygiene. Datawere collected usingawareness and practices questionnaire regardingmenstrual
hygiene. Pre and Post-interventional awareness and practices was assessed using the same
questionnaire. SPSS 25.0 was used for data analysis. Results: Overall 73.6 % of the adolescent's
girls had reported poor pre-interventional awareness, which enhanced to excellent awareness
(100%) after interventions. Similarly, 79.1% of the adolescent girls were reported unsafe
practicesin pre-intervention phase while 94.5% of the adolescent girls reported safe practices
after interventions. There was significant difference among pre and post-interventional
awareness (P<0.001) and practices (P<0.001) of adolescent girls regarding menstrual hygiene.
Conclusions: Adolescent girls reported poor awareness and unsafe practices regarding
menstrual hygiene. The findings of the study showed that educational interventions are the key
forenhancing the awarenessand practices of adolescentsregarding menstrual hygiene.

INTRODUCTION

Adolescent girls make one-fifth of the global female
population. Adolescent girls have been recognized as a
particular stage of their lives that requires the particular
and special care[1]. Adolescent girls who reached puberty
are menstruating, naturally shedding blood for 1to 7 days
each month from uterus till menopause[2]. Pakistani girls,
the average age at menarche is 11 years [3]. Adolescents
need to be aware of the many physical and psychological
changes that occur. The body begins to grow and develop
into physical maturity throughout this time. The
dissemination of knowledge about the physical changes
that occurduring puberty, family planning, conception, and
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contraception could give the young women an opportunity
to make their own decisions about the reproductive health
status[4]. Onthe other hand, menstrual hygienic practices
during menstrual period are essential for reproductive
health; lack of awareness results in poor performance,
which increases sensitivity to infections of the
reproductive tract[5]. Due totaboosand other societaland
cultural restrictions, menstruation and menstrual
practices are kept hidden, which prevents adolescents
from having sufficient understanding of the facts about
menstruation and good menstrual hygiene practices [2].
Poor menstrual hygiene awareness and practices cause
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about 10% of women worldwide to annually be exposed to
genitalinfections, such asurinary tract infections(UTIl)and
bacterial vaginosis [6]. Lack of awareness about
menstruation hygiene creates the possibility of developing
infections like candidiasis, reproductive tract infections,
andurinary tractinfections(UTI). Menstrual hygiene among
adolescents must priorities maintaining the structural
health of the reproductive system [7]. The female
population in Pakistan, which is 21.9% of the total,
encounters Secondary infertility, is recognized as a
woman's inability to conceive a child due to unsanitary
practices during the menstrual or postpartum periods[8].
Aresearchin Pakistan's three distinct provinces found that
traditional menstrual hygiene management techniques
and ideas regarding menstruation are extremely sensitive
and deeply embedded in daily life. As a result, our
adolescent respondents are frequently hesitant and
reluctant to express their opinions on these issues. Similar
to younger females, older women were not used to
discussing these issues and, in many cases, had come to
accept these practices as the standard [9]. A substantial
portion of the global population engages in inadequate
menstrual hygiene practices. Addressing this issue
requires tailored education that aligns with specific needs
andimparts standardized guidelines. Theaimisto enhance
awareness and promote proper practices among
adolescent girls for their well-being and future
reproductive health. So that the present study was
conducted to evaluate the effect of educational program
on awareness and practices regarding menstrual hygiene
amongadolescentgirlsinhigh schoolsetting.

METHODS

This was a quasi-experimental study carried out at high
school, named Government Girls High School Kahna Nau,
TehsilModel Town Lahore afterthe approval from Research
Ethics Committee of university of Lahore (REC-UOL-
478).Data were collected from overall 110 adolescents'girls
were studying at Government Girls High School Kahna Nau
Tehsil Model Town Lahore about awareness and practices
regarding menstrual hygiene. Consents were taken fromall
participants. In pre-interventional phase the schedule of
sessionswas providedtothe participants. The participants
were educated (intervene) in (08) sessions. Different
strategies such as Power Point presentation, lectures,
discussion, videos presentation and charts, booklets were
used. Post interventional data were collected using the
same questionnaire about the awareness and practices of
adolescents' girls regarding menstrual hygiene at the last
week of intervention from each group with two weeks gap.
Data were collected using awareness and practices
questionnaire regarding menstrual hygiene. Pre-
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interventional data were collected and 08-week
interventions were applied. Post-interventional awareness
and practices was assessed using the same questionnaire.
Allthe adolescent girls studyingin high school, who have at
least 6-month experience of menses, were enrolled in the
study.

RESULTS

The mean age of the participants was 14.75+1.05 years. The
majority (38.2%) of the girls of 15 years. This study was
conductedonadolescentgirls, so fromgrade 9weincluded
50% girls and in the same way from grade 10 we included
50% girls. The majority of the girls were Muslim 99.1%, and
only 0.9% from Christianity. 69.1% of the participants had a
nuclear family system, 24.5% had a joint family system, and
4.5% were living with single parents. The overall pre-
median awareness score among study participants was 07
and the mean awareness score was 13. The post median
awareness score was increased from 07to 13 and the mean
awareness score also increased from 6.38 to 12.46. The
results revealed that there was a significant difference
between pre and post-awareness scores among
adolescent girls regarding menstrual hygiene care as
evidenced by (p-value <0.05). The overall pre-median
practice score among girls was 05 and the mean practice
score was 5.52 with an SD of 1.19. While the post median
practice scores were increased to 08 and the mean
practice score also increased to 8.37. So, the difference
between pre and post-practice scores after the
educational intervention was 03. Theresultsrevealed that
there was a significant difference between pre and post-
educational intervention, and practice among adolescent
girlsregardingmenstrual hygiene, as evidenced by (p-value
<0.05)(Table1).

Table 1: Comparison of pre and post-awareness and Practices
regardingmenstrual hygiene

Variables Pre Post p-value z-value
(Median) (Median)
- | =
Mean + SD Mean + SD p-value| z-value
Awareness Score | (07)6.38+1.73 | (13)12.46+0.62 | <0.001 | -9.098
Practice Scores | (05)5.52+1.19 (08)8.37+1.00 | <0.001 | -9.024

Table 2 indicates that the majority of girls(73.6%) had poor
knowledge about menstrual hygiene, and 26.4% had
awareness about menstrual hygiene before educational
intervention. There was a significant increase in
awareness knowledge seen in post-intervention, the
awareness knowledge was improved in 100% of girls. The
practices among adolescent girls regarding menstrual
hygiene in pre-interventional were unsatisfactory in 79.1%
of girls. On the contrary, in the post-intervention phase,
there was a remarkable difference in girls' practices
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towards menstrual hygiene. Majority of the adolescent girls
had satisfied practice (94.5%), and only one 5.5% had
unsatisfied practice afterintervention.

Table 2: Comparison of pre and post-awareness categories
(n=110)

Awareness Knowledge

Pre-intervention f(%) Pre-intervention f(%)

Categories
Aware 29(26.4) 110(100)
Unaware 81(73.6) 0(0)
Practice Categories
Unsatisfactory 87(79.1) 06(5.5)
Satisfactory 23(20.9) 104(94.5)

DISCUSSION

Menstruation represents a significant pubertal milestone
occurring in adolescent females, characterized by a
cyclical process of physiological development and
maturation [10]. Menstruation holds significant
importance in the realm of a young girl's reproductive well-
being. Therefore, it is imperative to provide health
education on menstrual hygiene to adolescent girls to
effectively manage menstruation and uphold proper
menstrual hygiene practices. The present study shows that
the average age was 14.75+1.051 years, this is comparable
with the study reported by Dixit, 2018 [11], where the
majority of the girls between the ages 14 to 16 years, and in
another study participants age ranges from 10-19 years
[12]. The present study revealed that the initial awareness
score of 26.4% of adolescent girls was poor before the
implementation of the menstrual health education
program. However, the program played a significant role in
enhancing their knowledge level afterits introduction. The
participants awareness has been greatly improved during
the post-intervention phase. The findings exhibited
consistency with previous research conducted in India,
Egypt, and Saudi Arabia [13, 14]. A study conducted in
Manipal, India conducted a sample of 550 adolescent
school girls, revealing that a mere 34% of them possessed
prior awareness [15]. A study conducted in Nigeria
reported that poor awareness knowledge before the
educational program was 53.3% in their study which is
higher than our study [16]. In our study, the level of
awareness increased from 26.4% to 100% after
educational intervention. In other studies, it was, 44%-
60% [17]and in Bangladesh 51%-82.5% [13]. In the current
study, the pretest mean + SD of baseline knowledge was
5.52+1.19, and the median score was 05 which is poor
according to EI-Mowafy et al., [5]. Similarly, a study
conducted on the perception of menstruation and
menstrual practices among adolescent girls in high school
within a low-resource setting near Bangalore, Karnataka,
the average knowledge score was determined 4.04 + 1.32
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[18]. In a study carried out in Ethiopia, a total of 791
adolescent schoolgirls were investigated. The findings
revealed that 68.3% of the participants revealed
inadequate knowledge regarding menstruation, while
60.3% of the girls displayed substandard menstrual
hygiene practices [19]. In the present study, overall
practices about menstrual hygiene were unsatisfactory
among 79.1% of adolescent girls. After the educational
program, it was improved from 79.1% to 94.5%. A study
revealed that the practice of using sanitary pads disposal,
wrapping pads in either paper (42.8%), or plastic (39.8%),
and subsequently discarding it in a designated receptacle,
such as a dustbin (77.0%), is a common practice.
Concerning personal hygiene practices, it was found that
approximately 4.5% of the respondents do not engage in
genital hygiene during menstruation, while others solely
rely on water for cleansing purposes [20]. This particular
approach to hygiene may contribute to the proliferation of
bacteria in the genital region, thereby increasing the
susceptibilitytoinfections.

CONCLUSIONS

The study revealed that significant differences in
awareness levels in pre and post-intervention education
programs. Based on the findings of the study, it was
determined that adolescent girls indicated a deficiency in
adequate understanding regarding menstruation and
menstrual hygiene during the pre-program phase. There
were substantial improvements in the knowledge and
practice of teenagers following the program's
implementation. Hence, the educational program
demonstrated efficacy in achieving its objectives of
effectively altering the understanding and behavior
surrounding menstruation.
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Psoriasis is a common skin problem. It is associated with many risk factors including
hypocalcemia. It isimportant to determine serum calcium levels among psoriatic patients that
may help in proper management. Objective: To determine frequency of hypocalcemia in
patients of moderate to severe chronic plaque psoriasis. Methods: It was a cross-sectional
study that had involved 90 patients of both genders aged between 22-70 years having chronic
plaque psoriasis. The patients were evaluated for level of calcium in serum and hypocalcemia
was labeled if albumin corrected serum calcium was <8.9 mg/dl. A prior written informed
consent was taken from each patient. Results: The mean age of the patients was 40.7 +1 3.9
years. There were 51(56.7%) male and 39(43.3%) female patients with a male to female ratio of
1.3:1. The mean duration of disease was 9.2 + 4.4 years while the mean serum calcium was 8.89 +
0.79 mg/dl. 59 (65.6%) patients had moderate while 31(34.4%) patients had severe disease.
Hypocalcemia was observed in 35 (38.9%) patients and it was significantly higher in patients
with severe disease as compared to moderate disease (58.1% vs. 28.8%; p-value=0.007).
Conclusions: In this study a substantial proportion of patients with chronic plaque psoriasis had
hypocalcemia suggesting potential role of serum calcium in the pathogenesis of psoriasis.
Hypocalcemia may also indicate severity of disease. This study advocates routine screening a
correction of serum calcium levels among such patients as it leads to timely identification and
appropriate management of the disease.

How to Cite:

llyas, S., Mukhtar, R., Bashir, B., Nusrat, W., llyas, T., &
Malik, L. M. (2023). Frequency of Hypocalcemia
among Patients with Moderate to Severe Chronic
Plaque Psoriasis: Chronic Plaque Psoriasis. Pakistan
Journal of Health Sciences, 4(11).
https://doi.org/10.54393/pjhs.v4i11.1061

*Corresponding Author:

RabiaMukhtar

Dermatology Unit, Amnalnayat Medical College
drrabiamahmad@gmail.com

Received Date:22" September, 2023
Acceptance Date: 12" November, 2023
Published Date: 30" November, 2023

INTRODUCTION

Psoriasis is an immune mediated inflammatory skin
condition with a chronic course. It is characterized by
erythematous plaques covered with thick scale. It
commonly involves elbows, scalp and lower back but it can
involve any skin surface. It is associated with many
comorbidities including arthritis, cardiovascular,
metabolic and psychological problems as a result of which
lifespan is reduced [1]. Psoriasis affects both males and
females. It hasan early onsetin females and those having a
family history of psoriasis. Its bimodal distribution of age of
onset with peaks at 30-39 years. In men age of onset is
60-69 years and 10 years earlier in women [2]. Various
epigenetic, genetic, environmental and lifestyle factorsare
involved in its development. Inflammatory and immune

circuits were generated by autoreactive T cells and
keratinocytes that cause initiation of the disease process
as well as its progression and persistence [3].
Histologically there is inflammation, hyperkeratosis and
angiogenesisalongwithincreased epidermal proliferation,
abnormal keratinization and shortened maturation time
[4]. It is aggravated by infections, stress, alcohol
consumption, smoking, obesity, cold weather and drugs
e.g. antimalarial, beta blockers and lithium [5]. It causes
disfigurement, stigmatization and chronic pruritus leading
to development of anxiety in patients of psoriasis.
Furthermore, depression and anxiety also trigger psoriasis
in a vicious manner [6]. There is increased risk of
development of metabolic syndrome, cardiovascular
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disease, diabetes and non-alcoholic fatty liver disease in
these patients. High mortality rate has been noted in
patients suffering from severe psoriasis mainly due to
cardiovascular disease [2]. There is also development of
psoriatic arthritis in around 20-30% of patients suffering
from psoriasis which affect quality of life as it alters
physical function [7]. It causes in intensifying kinds of
disabilities and imposes heavy expenditures to the
patients. The best cure for psoriasis is to understand what
the underlying cause is in first place[4]. Itisimportant to
know the exact underlying pathogenesis of the psoriasis as
it is the mainstay of treatment. The skin hyperproliferation
is controlled by calcium inside the cells. Low calcium level
damages cell adhesion molecules like cadherins causing
hyperproliferation of keratinocytes which leads to a
development of psoriasis [5]. It has also been observed
that if calcium channel blockers like diltiazem has been
prescribed to some patients it results in development of
psoriasiform rash and these rashes disappear on stopping
calcium channel blockers. This also suggests a role of
hypocalcemia in development of psoriasis [8]. Serum
calcium level particularly ionized calcium level depends on
level of serum albumin because 45% of serum calcium
binds to serum albumin. So, it is important to measure
albumin level while measuring calcium level in serum [4].
Various studies reported hypocalcemia in patients with
psoriasis [4, 8, 9]. In a study conducted by Qadim at el
hypocalcemia was present in 37.2% psoriatic patients [4].
Whereas it was found to be 33.75 % psoriatic patients in
comparison to 7.56% in controls in a study conducted by
Jomah et al., Mohammed et al., also observed decreased
levels of serum calcium in psoriatic patients [8, 9]. This
study was conducted to highlight the importance of
hypocalcemia in patients with moderate to severe chronic
plague psoriasis and as no such study is done in Pakistan
previously. It helped out in making new management
quidelines of psoriasisinfuture.

METHODS

After approval from ethical review board this cross-
sectional study was carried out at department of
Dermatology Unit 1, Jinnah Hospital Lahore for a period of 6
months starting from 19 June 2019 to 18 December 20189.
Non-probability, consecutive sampling was done and
informed written consent was obtained. A total of 90
patients of chronic plaque psoriasis including both males
and females of age 22 - 70 years were enrolled in study.
Patients of chronic kidney and liver disease,
hypoparathyroidism and severe dietary deficiencies were
excluded. Serum calcium and albumin levels were
measured in laboratory of Jinnah Hospital Lahore. Normal
calcium range was taken as 8.9-10.1 mg/dl bearing in mind
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the available kits. Demographic data pertaining to age, sex,
duration and severity of disease was noted on a
predesigned structured proforma. The collected datawere
analysed through SPSSversion-17.0.

RESULTS

There was a total of 90 patients, out of these 51(56.7%)
were males and 39 (43.3%) were female patients
constituting a male to female ratio of 1.3:1. The mean age
was 40.7 +13.9 years with age ranging from 22 years to 70
years. The mean duration of disease was 9.2 + 4.4 years
with age ranging from 1year to 16 years. Fifty-nine (65.6%)
patients had moderate while thirty-one (34.4%) patients
had severe disease (Table 1). Serum calcium level ranged
from 7.1 mg/dl to 10.1mg/dl with a mean of 8.89+0.79 mqg/dI
(Table1).

Table1: Baseline characteristics of study sample

Characteristics Participants n=90

Age (years) 40.7+13.9
<45 years 54(60.0%)
>45 years 36(40.0%)
Gender
Male 51(56.7%)
Female 39(43.3%)
Duration of Disease (years) 9.2+4.4
1-8 years 49(54.4%)
9-16 years 41(45.6%)
Severity of Disease
Moderate 59(65.6%)
Severe 31(34.4%)
Serum Calcium (mg/dl) 8.89+0.79

Hypocalcemiawas seenin 35(38.9%)psoriatic patients
Table 2: Frequency of Hypocalcemiain patients of Chronic Plaque
Psoriasisn=90Table 1: Baseline characteristics of study sample

Hypocalcemia Frequency (%)
Yes 35(38.9)
No 55(61.1)
Total 90(100)

No statistically significant difference was seen in the frequency
of hypocalcaemia across various subgroups depending on age,
gender and duration of disease. Statistically significant
difference was presentamong patients with severe and moderate
disease. Hypocalcemia was significantly higher in patients of
severe psoriasis. It was found to be 58.1% in with severe disease
and 28.8% with mid psoriasis(p-value=0.007)as shownin Table 3.
Table 1: Baseline characteristics of study sample

Age
N

<45years

21(38.9%) |
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>45years | 36 | 14(38.9%) 1.000
Gender
Male 51 20(39.2%)
0.942
Female 39 15(38.5%)
Duration of Disease
1-8 years 49 19(38.8%)
0.981
9-16 years 4 16(39.0%)
Severity of Disease
Moderate 59 17(28.8%)
0.007*
Severe 31 18(58.1%)

Chi-square test *indicating observed difference was statistically
significant

DISCUSSION

Psoriasis is a heterogeneous skin disease which may
persist lifelong. It has various types such as plaque,
pustular, guttate, flexural and erythrodermic[2]. It causes
loss of productivity approximately around 10% and exerts
societalimpact by influencing financial status of patient as
well as by increasing resource use of community [10].
Disturbances in systemic calcium metabolism have been
shown invarious forms of psoriasis. It has been shown that
hypocalcemia is associated with intensification of lesions
in most patients and systemic vitamin D and calcium are
recommended to treat this condition. It was shown in
recent studies that a significant number of patients with
chronic plaque psoriasis had hypocalcaemia and these
studies recommended correction of decreased calcium
levels in psoriatic patients in future practice [4, 8].
However, the existing evidence is scarce and limited
number of local studies are available. This leads to
necessitation of present study. The mean age of the
chronic plaque psoriatic patients was 40.7 + 13.9 years in
this study. This observation is in accordance with that of
Haider et al in which the mean age of patients of chronic
plaque psoriasis was 40.0 + 12.6 years [11]. Similar mean
age of 43.90 £ 1.11 years among psoriatic patients was
reported in astudy conducted by Rawat etal.,[12]. In other
studies, conducted by Chaudhari and Das et al., mean ages
of 38.1 + 15.6 years and 39.7+7.3 years respectively were
observed among psoriatic patients[13, 14]. We observed a
slight male predominance among patients of chronic
plague psoriasis. The ratio of male to female is 1.3:1in this
study. Shaiq et al., also observed a similar male
predominance among psoriatic patients with male to
female ratio of 1.4:1[15]. Haider et al., reported higher male
predominance with male to female ratio of 1.6:1and 2.5:1
respectively among psoriatic patients [11, 12]. In another
study conducted by Asim et al., at Dow University Hospital,
Karachi equal gender distribution among such patients
was observed [16]. While Bijina et al., found it to be 3:1
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(male: female)in Indian patients[17]. The mean duration of
disease was 9.2 + 4.4 yearsin the present study. Choi et al.,
also observed a similar mean duration of disease among
Romanian patients of psoriasis. It was found tobe 9.5+10.2
years[18].Inthe present study 38.9% of patients of chronic
plaque psoriasis had hypocalcemia. Bijinaetal.,inasimilar
studyinIndiaalso observed that 38.0% of the patients with
psoriasis had serum calcium level below normal limit (<8.8
mag/dl) which is in line with the present study [17]. Anuja et
al., also reported hypocalcemia in 41.0% patients of
psoriasis [19]. Our observation is also in accordance with
study conducted by Qadim et al., who observed similar
frequency of hypocalcaemia. It was found to be 37.2%
among Iranian patients of psoriasis [4]. Basha et al., also
reported decreased level of serum calcium in patients of
psoriasis vulgaris compared with controls which is
consistent with the results of the present study [20]. Zhai
et al., found significant improvement in patients of
psoriasis who were treated with calcium before starting
methotrexate [21]. This observation supports that by
correcting levels of calcium, psoriasis may get improved.
The frequency of hypocalcemia was 58.1% in patients with
severe disease as compared to moderate disease in which
it was 28.8%. This suggests important role of serum
calciumin the pathogenesis of psoriasis. This is supported
by observation made by Jomah et al., that serum calcium
decreases as PAS| score increases [8]. The present study
was a unique kind of study conducted in local population
and it helps in adding up to already available scarce
international research evidence. Hypocalcaemia was
observed in considerable number of psoriatic patients and
it was found to be statistically higher among patients
presenting with severe disease. The strengths of the
present study include large sample size along with strict
exclusion criteria. There was stratification of results to
address different effect modifiers. There was also
limitation to the present study as we did not compare
treatment response and recurrence of disease in patients
with hypocalcaemia versus patients without
hypocalcemia. The effect of management of hypocalcemia
ontheseverityandtreatmentresponse of disease was also
not observed as it could have further cleared the probable
role of hypocalcemia in prevention and treatment of
patients.

CONCLUSIONS

This study concludes that it is important to do routine
screening of serum calcium level among patients of
chronic plagque psoriasis as it may lead to timely
identification and proper management which may further
improve the outcome of such patients in dermatologic
practice. It is also suggested to correct serum calcium
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levels which may improve the condition and helps in
preventing progressionto severe formsof disease.
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Major Adverse Cardiovascular Events (MACE)and and Cerebrovascular Accidents (CVA) have
become primaryareasofinterestdue tothe ongoingfocalresearchincardiovascular diseases.
Objective: To assess the frequency of major adverse cardiac events and cerebrovascular
accidents for intracoronary tirofiban and intravenous tirofiban. Methods: It was a comparative
study conducted at the Punjab Institute of Cardiology, Lahore from March 2019 to March 2020. A
total of 250 patients of both genders, aged between 20 to 65 years were enrolled in this study
who had STEMI and have high thrombus burden or TIMI flow grade < 3 during primary PCI. They
were divided into two groups namely intracoronary tirofiban group and intravenous tirofiban.
The impact of intracoronary tirofiban versus intravenous tirofiban outcomes were assessed.
Results: Statistically insignificant difference in MACE (myocardial infarction, cerebrovascular
accident & revascularization) between intracoronary & intravenous tirofiban groups was noted.
The frequency distribution for cerebrovascular accidents (CVA) showed that haemorrhage was
found similar in both groups. Ischemic stroke, in patients of the intracoronary tirofiban group
compared with intravenous tirofiban group, was 1(0.8%) vs 3 (2.4%) with p-value 0.348
respectively. Reversible ischemic neurological deficit (RIND) was found in 3 (2.4%) in the
intracoronaryand 4(3.2%)inthe intravenous group. Transient ischemic attack(TIA)foundin the
intracoronary was 8(6.4%) whereas in the intravenous group was 9 (7.2%). Conclusions: The
results of our study make us conclude that tirofiban when given intracoronary or intravenous
does not show any significant difference for major adverse cardiac events and cerebrovascular
accidents.

INTRODUCTION

Since cardiovascular disease is the primary cause of death
in the US, interventional research frequently focuses on it
[1]. As a result, "major adverse cardiovascular events"
(MACE) composite endpoint is becoming a more popular
primary outcome of interest. Guidelines for the use of a
three-point MACE outcome, comprising myocardial
infarction (M), stroke (cerebrovascular accident), and
cardiovascular mortality, were issued by the US Food and
Drug Administration (FDA) in 2008 and the European
Medicines Agency (EMA)in 2012 for all trials assessing the
cardiovascular safety of diabetic agents [2]. A four-point

MACE has also been used in some trials [3], when
hospitalization for unstable angina or revascularization
treatments is included. This is further elaborated upon by
five-point MACE, which includes heart failure (HF). The
application of MACE is becoming a more well recognized
and common endpoint among randomized controlled trials
[4]. ST-elevation myocardial infarction (STEMI) is a pro-
thrombotic state in which excessive platelets are
activated. Complete cessation of platelet activity is the
main goal of treatment. Aspirin and clopidogrel are
considered as standard treatment to cease platelet
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function [5]. Some patients may develop clopidogrel
resistance thatdoesnot stop the platelet function properly
duringintervention[6]. Whenthe platelet activity is ceased
efficiently, the myocardial damage will be less and the
prognosis will be better. Glycoprotein inhibitors (GPIs) are
used during percutaneous coronary intervention (PCl) as
class lla recommendation since 2004 [7]. The term "heart
attack" refers to myocardial infarction (M), which is the
result of reduced or stopped blood supply to a section of
the myocardium. An Ml could be "silent,"goingunnoticed, or
it could be a catastrophic occurrence that results in
hemodynamic decline and abrupt death. Myocardial
infarction (MI) can cause huge clot in culprit artery.
Immediate stenting after Mlis best possible treatment that
leads to better outcome of the patients [8]. With the
delayed intervention after acute event the chances of clot
burden increases and causes the clot to break into small
pieces and blocks the distal artery[9]. The vasospasm and
distal embolization can be prevented by some techniques
used during intervention like thrombus aspiration and use
of glycoprotein llb/Illainhibitors[10]. GPIs along with other
platelet inhibitors and drugs that decrease the
inflammation during Ml decrease the infarct expansion,
small vessel damage and improve circulation. Thisimprove
blood circulation in culprit artery by all these means
improves prognosis[11]. It was observed that glycoprotein
IIb/Illa inhibitors (GPIs) improve Major Adverse Cardiac
Events (MACE) by lowering death rates and recurrent
myocardialinfarctionand maintaining vessel patency post-
PCI[10]. There are few GPI drugs available like abciximab,
tirofiban and eptifibatide in the form of monoclonal
antibodiesand small molecules[12]. Several earlier studies
claim that by combining other drugs with GPIs during
primary percutaneous coronary intervention there is
better coronary circulation, less deaths and recurrent
myocardial infarctions reported [13]. Tirofiban is used to
avoid any thrombotic consequence after Percutaneous
Coronary Intervention(PCl)and helps treat Acute Coronary
Syndrome (ACS) [14]. The usual routes for delivery are
intravenous and intracoronary injections. A high dose
tirofiban (loading dose of 25 mg/kg followed by
maintenance of 0.15 mg/kg per min for 18 hours) can inhibit
platelet activity up to 95 percent proving itself as effective
as the competitive drug in the studies [12]. Using
intracoronary tirofiban causes GP llb/llla receptors to
inhibit more efficiently in contrast to the intravenous
pathway. When this drug is given intracoronary, it is
believed to have a better prognosis due to its high amount
in coronaries[15]. It is observed in several trials with small
to an intermediate sample size that intracoronary
abciximab demonstrates favourable outcome such as
improved circulation, infarct area and reperfusion injury,
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whereas, those with a larger sample size reveals that there
is no variation in long-term MACE with intracoronary
abciximab in contrast to intravenous when given during
primary PCl of STEMI patients[16]. Still, there is a shortage
of clinical data on general prognosis [5]. Intravenous GPI
gives a quick and full inhibition of platelet aggregation.
They dissolve already present thrombus and decrease the
complications linked with PCI[17]. GPl decreases death, M|
and MACE but a major drawback are that it increases the
chances of bleeding, long stays at the hospital, increased
price and late mortality [18]. There are certain benefits of
intracoronary GPI. It gives a greater local amount of
antiplatelet drug at obstructing sites in the coronary
capillary bed. This result in better receptor binding and
destroys the platelet cross-linking [19]. It gives better
results for blood flow restoration after treatment and does
not give rise to bleeding problems. Benefits are due to
increased local concentration but also diffuse to native
vesselsandtheaorta[20].

In this study, we tried to find the answer to the question of
whether there is any difference between intracoronary
tirofiban and intravenous tirofiban for major adverse
cardiac eventsand cerebrovascularaccidents.

METHODS

Atotal of 250 patients of both gender, age between 20 to 65
years were enrolled in this comparative study conducted at
the Punjab Institute of Cardiology, Lahore from March 2019
to March 2020. Only patient who had STEMI and has high
thrombus burden thrombolysis in myocardial infarction
(TIMI) flow grade <3 during Primary PCl were included. The
patients were divided in two groups namely intracoronary
tirofiban group (125 patients) and intravenous tirofiban
group (125 patients). Informed consent was obtained from
all patients. Laboratory findings of all the patients were
assessed to obtain the data for clinical outcome and a
comparison of frequency of major adverse cardiovascular
events and cerebrovascular accidents among
intracoronary tirofiban versus intravenous tirofiban was
assessed. The Statistical Package for the Social Sciences
(SPSS) software, version-25.0, was used to enter and
analyze the data. For the qualitative research variables,
percentagesandfrequencieswere computed.

RESULTS

The mean age of participants was 41.64 + 12.30 while the
average age of the intracoronary tirofiban group was 40.40
+12.41 compared with the intravenous group 42.88 +12.90.
There were 36% (90) participants of age 20-35 years, 34%
(85) were of age 36-50 years, remaining patients 30% (75)
were between 51-65 years, so the age range was 20-65
yearsinourstudy(Table-1).
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Table 1: Descriptive Statistics of Age

Age Groups (Year) Frequency (%)
20-35 90(36)
36-50 85(34)
51-65 75(30)
Total 250(100)
Mean + SD 41.64 £12.30
Mean + SD(Intracoronary tirofiban group) 40.40 £12.41
Mean + SD (Intravenous group) 42.88+12.90
Minimum-Max 20-65

The p-value of MACE (MI, Cerebrovascular accident &
Revascularization)inintracoronary & intravenous tirofiban
groups is statistically insignificant as the values are 0.35],
0.436 and 0.373 respectively which showed that variables
of MACE were notindependentas p-value>0.05(Table-2).
Table 2: Cross Tabulation for Major Adverse Cardiac Events
(MACE)

Research Groups
Intracoronary

Intravenous
Tirofiban Group  Tirofiban Group
f(%) f(%)

Yes No Yes No

) p-value
Variables

Myocardial Infarction
(MI)
Cerebrovascular
accident (CVA)

8(6.40%) |117(93.6%)| 12(9.6%) |113(90.4%)| 0.351

13(10.4%) [112(89.6%)| 17(13.6%) [108(86.4%)| 0.436

Revascularization | 16(12.8%) [109(87.2%)| 21(16.8%) [104(83.2%)| 0.373

“Yes” means MI, CVA and revascularization occurred in
these patients

“No” means MI, CVA and revascularization did not occur in
these patients

Astrokeisadisruptionintheblood supplytobraincells;itis
also known as a brain assault or a cerebral vascular
accident (CVA). Brain cells die when they are depleted of
oxygen. The frequency distribution for cerebrovascular
accident(CVA)showed thathaemorrhage was found similar
in both groups with a statistically insignificant p-value of
0.510. Ischemic stroke in patients of intracoronary
tirofiban group compared with intravenous tirofiban group
1(0.8%)vs 3(2.4%)with p-value 0.348 respectively. A stroke
lasting longer than twenty-four hours and recovering in a
week is referred to as a reversible ischemic neurologic
deficit (RIND). Reversible ischemic neurological deficit
(RIND) was found in 3 (2.4%) in the intracoronary and 4
(3.2%) in the intravenous group. A stroke that lasts only a
few minutes is known as a transient ischemic attack (TIA).
Transient ischemic attack (TIA) found in the intracoronary
is8(6.4%)whereasin the intravenous group is 9(7.2%) with
a p-value of 0.431(Table-3). Table 3 showed that there was
no difference in haemorrhage, ischemic stroke, reversible
ischemic neurological deficit (RIND) and transient
ischemic attack (TIA) in both groups with statistically
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insignificant p-values 0.510, 0.348, 0.513 and 0.431
respectively(Table 3).
Table 3: Cross Tabulationfor Cerebrovascular Accident(CVA)

Research Groups
. Intracoronary Intravenous  ,_yaye
Variables Tirofiban Group  Tirofiban Group
(%) (%)
Yes No Yes No
Haemorrhage 10.8%) |30(24.0%)| 10.8%) |32(25.6%)| 0.510
Ischemic Stroke 10.8%) | 18(14.4%) | 3(2.4%) [28(22.4%)| 0.348

Reversible Ischemic
Neurological Deficit | 3(2.4%) [24(19.2%)| 4(3.2%) |30(24.0%)[ 0.513
(RIND)

Transient Ischaemic

Attack (TIA) 8(6.4%) [40(32.0%)| 9(7.2%) |18(14.4%)| 0.431

“Yes” means MI, CVA and revascularization occurred in
these patients
“No” means MI, CVA and revascularization did not occur in
these patients

DISCUSSION

Recanalization of the vessel in ST-elevation myocardial
infarction(STEMI)patients can be achieved by either timely
percutaneous coronary intervention (PCl) or via medical
management to save the diseased myocardium and
decrease mortality [21]. The improved treatment received
by ST-elevation myocardial infarction (STEMI) patients is
primary percutaneous coronary intervention in
comparison to medical treatment [22]. Over the past ten
years the best treatment for acute myocardial infarction is
percutaneous coronary intervention (PCl) to achieve
complete reperfusion and thus decrease the death rate
[23]. The advantages of PClare improvement in myocardial
blood flow and normal TIMI flow grade thus fewer chances
of cardiovascular events [24]. When percutaneous
coronary intervention is performed vascular complication
is more commonly encountered and as aresult, leads to an
increase in the number of deaths along with an economic
burden on the patient. These complications also put the
patients at risk of coronary artery disease and ultimately
death[25]. Even after successful placement of stents no-
reflow phenomena can occur whichis considered to be the
second most dangerous angiographic-related problem
[26]. Therefore, additional medical treatments like GPI not
only decrease platelet aggregation but also improve vessel
patency, so clinical outcome is better [27, 28]. The usual
routes for delivery of tirofiban are intravenous and
intracoronary injections. When it is given via intra-arterial
injection, itallows efficient drugabsorptionin the diseased
area and improves platelet aggregation. Glycoprotein
especially tirofiban can be given through venous and intra-
arterial routes. It has been proposed that when tirofiban is
given through the intra-arterial pathway, has better
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efficacyintheinfarctareaand hasbetterplateletinhibition
function. Moreover, this route has a low bleeding risk [29].
This study was conducted to compare intracoronary
tirofiban with intravenous tirofiban for major adverse
cardiac events and cerebrovascular accidents during the
percutaneous coronary intervention (PPCI). A total of 250
patients were enrolled, and the mean age of the
participants was 41.64 + 12.30. Total participants were
divided into two groups (intracoronary and intravenous
tirofiban group). The average age was 40.40 + 12.41 and
42.88 +12.90 respectively. There were 184 (73.6%) males
and 66 (26.4%) females. In our study, the results of MACE
(MI, CVA & Revascularization) in intracoronary &
intravenous tirofiban groups remained statistically
insignificant. Erdim et al conducted a study and observed
that major adverse cardiovascular event during the
hospital stay is 2.7% and 2.1% in the intracoronary and
intravenous group respectively with a p-value of 1.00. The
separate parts of the MACE in intracoronary versus
intravenous groups: deaths were 2.1% as compared to
2.7%, repeat revascularizations were 4.1% versus 8.3%,
recurrent myocardialinfarction 4.1% and 8.3% respectively
[30, 31]. These MACE values support our study. The results
of our study showed that there was no difference in
haemorrhage, ischemic stroke, reversible ischemic
neurological deficit (RIND) and transient ischemic attack
(TIA)inboth groups with statistically insignificant p-values.

CONCLUSIONS

The results of our study make us conclude that tirofiban
whengivenintracoronaryorintravenous doesnot show any
significant difference for major adverse cardiac eventsand
cerebrovascularaccidents.
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Colorectal cancer is a major global health concern, ranking third in prevalence and second in
mortality. Developed countries have high incidence rates, while Pakistan is considered a low-
risk region. Metastatic colorectal cancer requires targeted therapies like FOLFIRI and FOLFOX
4, but their effectiveness in Pakistan is unknown. This study aims to provide insights, guide
treatment decisions, and expand global understanding in the field. Objective: To compare
therapeutic effects of FOLFOX 4 and FOLFIRI for advanced colorectal cancer patients.
Methods: The Medical Oncology Department of Jinnah Postgraduate and Medical Centre
conducted a randomized controlled trial research from May 2022 to February 2023. Hundred
patients of advanced colorectal cancer with a confirmed diagnosis of age 18 to 80 years, of
either gender, were included. Randomly, 50 of these patients were in FOLFIRI group, and 50 in
FOLFOX4 group. Both groups were compared for the treatment outcomes. Results: In the
FOLFIRIgroup, the total response rate was 66 %, whereas in the FOLFOX 4 group, it was 78%. In
the FOLFIRI group, the median time to progression was 8 months, butin the FOLFOX 4 group, it
was 9 months (p=0.08). In the FOLFIRI group, the total median survival time was 13 months,
whereas in the FOLFOX 4 group, it was 14 months (p=0.280). Conclusions: The response rates
between the two groups were similar, while FOLFOX 4 had a little higher rate of tumor control.
FOLFIRI had a lower incidence of neutropenia, whereas FOLFOX 4 had a lower incidence of
nauseaand vomiting.

INTRODUCTION

Colorectal cancer ranks as the third most prevalent cancer
and the second leading cause of death worldwide. In2020,
globally, there were over 1.9 million new colorectal cases,
resulting in more than 930,000 deaths [1]. Developed
countries like Europe, New Zealand, Australia, and North
America have a high incidence rate of colorectal cancer
[2]. However, countries in Southern Asia have the lowest
incidence rates and Pakistan is regarded as a low-risk
region for colorectal cancer [2, 3]. Nearly one in five
colorectal cancer patients already had distant metastases
at the time of diagnosis. Targeted therapies and systemic
chemotherapy are advised treatments for metastatic

colorectal cancer (mCRC)[4]. In the past, folinic acid (CF)
andfluorouracil(5-FU)were the primary first-line therapies
for mCRC. However, in the twenty-first century,
chemotherapy regimens such as FOLFIRI (CF, 5-FU, and
irinotecan) and FOLFOX 4 (CF, 5-FU, and oxaliplatin) have
shown success as 1st line treatments for advanced stage
colon cancer, improving the prognosis and quality of life for
patients [5-10]. A phase Ill study conducted by Colucci et
al., compared the effectiveness of FOLFIRI and FOLFOX4
regimens for treating advanced colorectal cancer. The
FOLFIRI regimen was linked to a greater death rate during
the first 60 days of treatment, despite the fact that both
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regimens had comparable overall response rates (31% for
FOLFIRI and 34% for FOLFOX4)[11]. Another recent study
by Neuget et al., found no discernible difference between
FOLFOX 4 and FOLFIRI in terms of survival, however
FOLFIRI demonstrated a progression-free survival of 7
monthsandanoverallresponserate of 39%[12].

These studies highlight the value of individualized
treatment programme for individuals with advanced
colorectal cancer and the continued pursuit of the most
effective therapeuticapproaches. Although bothregimens
have shown benefits for patients with advanced colorectal
cancer, there is limited data on their use in Pakistan. This
trialaimsto provide valuable insightsinto the effectiveness
of these treatments specifically inthe Pakistani population
and identify any differences in response and side effects.
Theresults of this study will guide clinical decision-making,
contribute to the development of standardized treatment
guidelines for advanced colorectal cancer patients in
Pakistan, and expand the global understanding of optimal
treatment strategies. Furthermore, it may pave the way for
furtherresearchinthisfield.

METHODS

I[twasaninterventional study carried out at the department
of Medical Oncology, Jinnah Postgraduate and Medical
Center from May 2022 to Feb 2023. Sample size of 92=100
(50 in each group) was estimated using Open epi sample
size calculator by taking statistics of overall response rate
of FOLFIRI as 39%, margin of error as 10% and 95%
confidencelevel. Theincluded patients of age 18 to 65 years
of both sex with confirmed diagnosis of advanced
colorectal carcinoma(stage Ill-1V). Patients with history of
uncontrolled and active infections, previous
chemotherapy including irinotecan or oxaliplatin,
carcinomatous meningitis or known brain metastases,
interstitial fibrosis or interstitial pneumonia, total
colectomy, history of any cardiovascular event, lactating or
pregnant females, and psychological or mental disorders
were excluded from the study. Non-random consecutive
sampling method was employed. All eligible patients
provided informed consent, and the study taken approval
from the ethical review committee. Subjects were divided
into two groups using a 1:1 random ratio. Group A,
consisting of 50 individuals, was administered the FOLFIRI
regimen. This particular regimen involves administering
leucovorin 100 mg/m2 (L-isomer form) as a two-hour
infusion, followed by a bolus injection of 5-fluorouracil 400
mg/m2. On the initial day, patients in this group were
additionally administered irinotecan 180 mg/m2 (150
mg/m2 for those aged over 70-75 years). Furthermore,
leucovorin 100 mg/m2 (L-isomer form) was given as a two-
hour infusion before a bolus injection of 5-fluorouracil 400
mg/m2, followed by a22-hourinfusion of 5-fluorouracil 600
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mg/m2. Group B, also comprising of 50 individuals,
received solely the FOLFOX4 regimen. This regimen
includes oxaliplatin 85 mg/m2 on the first day, along with
leucovorin and 5-fluorouracil on both days 1 and 2. Both
treatments were administered at two-week intervals for a
maximum of 12 cycles. The response rate of each patient
was assessed, with complete response and partial
response usedas criteria. CT scans were conducted before
and after the therapy at follow-up visits every eighth week
to evaluate the response. The toxicity of each treatment
cyclewasalso evaluated. The dataanalysis were performed
using SPSS version 23.0. The median and interquartile
range were used toreport the age, time to progression, and
survivaltime. Frequencyand proportionswerereported for
gender, ECOG status, prior therapy, primary tumor site, site
of metastasis, response, and toxicity. To conduct a
comparative analysis of the response to treatment of the
two groups, the Fisher's exact test was employed.
Furthermore, the Mann-Whitney U test was utilized to
compare the median time to progression and overall
survival of the two groups. It was conventionally agreed
thatap-value of equaltoorlessthan5% would be indicative
of statistical significance.

RESULTS

The mean age was 37.5 years in FOLFIRI group and 44.5
yearsin FOLFOX 4 group. Most of the patients with advance
colorectal cancer were males, had ECOG performance
status as 1, previously received adjuvant chemotherapy
and primary colon cancer in both groups. While, 42%
patients had liver metastases in FOLFIRI group and 36% in
FOLFOX 4 group, respectively(Table1).

Table 1: Patients'characteristicsinboth groups

FOLFIRI(n=50)

Characteristics FOLFOX 4 (n=50)

Age (years) 37.5(28-53) 44.5(35-50)
Gender
Female 19(38) 16(32)
Male 31(62) 34(68)
ECOG performance status
0 33(66) 25(50)
1 13(26) 18(36)
2 4(8) 7(14)
Prior therapy
Adjuvant chemotherapy 33(66) 30(60)
Primary tumor resection 17 (34) 20(40)
Primary tumor site
Colon 32(64) 33(66)
Rectum 13(26) 12(24)
Colon and rectum 5(10) 5(10)
Site of metastasis
Liver 21(42) 18(36)
Lungs 13(26) 11(22)
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Lymph nodes 4(8) 2(4) Thrombocytopenia 7(14) 8(16)
Brain 1(2) 0 Leukopenia 9(18) 7(14)
Bone 1(2) 2(4) Nausea and vomiting 30(60) 10(20)

Peritoneum 2(4) 4(8) Diarrhea 19(38) 15(30)
Pelvis 0 6(12) Fever 11(22) 10(20)

Multiple sites 8(16) 7(14) Data presented as n(%)

Data presented as Median (IQR) or n(%)

In the FOLFIRI group, complete response was achieved in
30%, whereas, partial response was achieved in 46%. In
FOLFOX 4 group, the complete response was achieved in
24% and partial response wasachievedin52%. The p-value
for the Fisher Exact test is 0.145, which greater than 0.05.
Hence, there is insignificant difference in response
betweenthetwogroups, FOLFIRIand FOLFOX 4 (Table 2).
Table 2: Comparisonof responseratesbetweenboth groups

Response FOLFIRI(n=50) FOLFOX 4(n=50) p-value
Complete response 10(30) 11(24)
Partial response 23(46) 28(52)
0.145
Stable disease 6(12) 8(16)
Progressive disease 1(22) 3(6)

Data presented as n(%)

Additionally, the median time to progression in the FOLFIRI
group was 8 months, compared to 9 monthsin the FOLFOX
4 group. The comparison for median time to progression
was done using Mann-Whitney U test, which showed
statistical insignificant difference between both groups
(p=0.06). In the FOLFIRI group, the total median survival
time was 13 months, whereas in the FOLFOX 4 group, it was
14 months. The comparison for total median survival time
was done using Mann-Whitney U test, which showed
statistical insignificant difference between both groups
(p=0.280)(Table 3).

Table 3: Comparison of time to progression and time to survival
betweenbothgroups

Parameter FOLFIRI(n=50) FOLFOX 4 (n=50) p-value
Median Time to
Progression (months) 8 9 0.060
Median Time to
survival (months) 13 14 0.280

Data presented as median

Table 4 displays the toxicity profiles of both therapies. The
most prevalent side effects in the FOLFIRI group were
anemia(44%), neutropenia(46%)and nausea and vomiting
(60%) in that order. The most prevalent toxicity in the
FOLFOX 4 group was neutropenia (48%), followed by
anemia(36%)anddiarrhea(30%).

Table 4: Toxicity profile of both groups

Toxicity FOLFIRI (n=50) FOLFOX 4 (n=50)
Neutropenia 23(46) 24(48)
Anemia 22(44) 18(36)

DISCUSSION

This particular study was designed with the objective of
comparing the efficacy and toxicity of two different
chemotherapy regimens, namely FOLFIRI and FOLFOX 4,
among patients who are suffering from advanced-stage
colorectal cancer. Upon observing the baseline
characteristics of the study population, it was observed
that both treatment groups exhibited similarities with
respect to age, gender, performance status, and previous
chemotherapy history. Most of the patients had liver
metastases and colon cancer. Elzouki et al., conducted a
study on 152 CRC patients and found the median age was
57.4+12.92years, 55% of the patients were males, and 68%
had colon cancer[13]. Similarly, one more study by Masi et
al., reported the median age was 62 years and 63% of the
patients were males (63%) and colon was the most
common site (73%). Additionally, 81% patients had liver as
the site of metastases and 68% had synchronous
metastases. They observed that baseline characteristics
were comparable between the FOLFIRI and FOLFOX 4
treatment groups [14]. Our study examined treatment
outcomes and found that the FOLFOX 4 group had a higher
overallresponse rate(78%)compared to the FOLFIRI group
(66%). However, the FOLFOX 4 group demonstrated
significantly better tumor control rates (94 %) compared to
the FOLFIRI group (78%). Although the median time to
progression was slightly longerin the FOLFOX 4 group, this
difference was not statistically significant. Likewise, the
median overall survival time did not significantly differ
between the two groups. However, the FOLFOX 4 group
exhibited a higher 1-year survival rate (58%) compared to
the FOLFIRI group (50%). Regarding toxicity profiles, the
FOLFIRI group experienced a higher incidence of nausea
and vomiting, while the FOLFOX 4 group had higher
incidences of neutropenia and diarrhea. However, the
overall occurrence of adverse events was similar in both
groups. Wu et al., conducted a network meta-analysis to
evaluate the effectiveness of various first-line
chemotherapy regimens for advanced colorectal cancer.
The study revealed that FOLFOX 4, FOLFIRI, and TOMOX
demonstrated superior short-term and long-term efficacy
compared to other regimens. Based on their findings, the
authors recommended these three regimens as suitable
options for the clinical treatment of advanced colorectal
cancer [15]. Another study by Neuget et al. reported that

PJHS VOL. 4 Issue. 11 November 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
By This work is licensed under a Creative Commons Attribution 4.0 International License. 161




Randomized Trial of FOLFOX 4 and FOLFIRI

both FOLFOX 4 and FOLFIRI exhibited comparable
response ratesranging from54% to56%, along with similar
progression-free survival rates of approximately 8 months
to 8.5 months, respectively. However, patients receiving
FOLFOX 4 treatment had a higher probability of
experiencing neuropathy, while those undergoing FOLFIRI
treatment reported a greater incidence of adverse side
effects such as nausea, diarrhea, and neutropenia. The
study did not observe a significant disparity in survival
outcomes between the two treatment approaches[12]. In
another RCT by lkoma et al., found that FOLFOX 4 and
FOLFIRI are both effective combination therapies for
treating advanced and metastatic colorectal carcinoma.
Both FOLFOX 4 and FOLFIRI have shown similar response
rates and overall survival rates. FOLFOX 4 has been
associated with more neuropathy, while FOLFIRI has been
associated with more diarrhea and neutropenia [16]. In a
review article by Idress and Tejaniregarding elder patients,
it was disclosed that both the FOLFOX 4 and FOLFIRI
chemotherapy regimens have demonstrated
advantageous outcomes in terms of response and survival
rates for elderly patients diagnosed with metastatic colon
cancer. Nonetheless, it is important to note that these
treatments also pose the risk of drug toxicities, which can
potentially be more severe in the elderly population.
Therefore, when selectingatreatmentplan, itisimperative
that the decision is made on a case-by-case basis, with
consideration of the patient's overall health and the
potential risks and benefits associated with the treatment
[17]. Stintzing et al., discussed the findings of the FIRE-3
trial, which conducted a comparative analysis of two
distinctive treatment regimens for patients with RAS wild-
type metastatic colorectal cancer. It was determined that
the response rates were similar for both FOLFOX 4 and
FOLFIRI when combined with either cetuximab or
bevacizumab. Furthermore, it was observed that the
overall survival was comparatively longer for patients who
received FOLFIRI plus cetuximab as opposed to those who
were administered FOLFIRI plus bevacizumab or FOLFOX 4
plus either cetuximab or bevacizumab. It was also noted
that both FOLFOX 4 and FOLFIRI exhibited a certain degree
of toxicity, however, the specific side effects varied
depending on the treatment regimen and the type of
targeted therapy employed. It was concluded that FOLFIRI
plus cetuximab was associated with the highest incidence
of grade 3/4 adverse events[18]. In another safety analysis
conducted by Watanabe et al., a comparison was made
between FOLFOXIRI and FOLFIRI, in combination with
either bevacizumab or panitumumab for the purpose of
treating metastatic colorectal cancer. Their findings
indicated that FOLFOXIRI, in combination with either
bevacizumab or panitumumab, produced higher response
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rates, longer progression-free survival, overall survival,
and greater rates of toxicity when compared to FOLFIRI
with either drug. They suggested that FOLFOXIRI could
potentially be a more efficacious treatment option for
individuals with metastatic colorectal cancer, but it also
carries an elevated risk of side effects [19]. In another
clinical trial conducted by Colucci et al., it was determined
that there was no statistically significant difference in the
overall response rates between the two therapeutic
regimens (31% for FOLFIRI and 34% for FOLFOX4, p=0.60).
Additionally, the median progression time was found to be
identical for both groups, lasting 7 months. However, the
FOLFIRI treatment protocol was associated with a higher
mortality rate within the initial 60 days of administration
(2.8% vs 1.1% for FOLFOX4, p=0.24). The researchers
reported that all patients were included in the analysis of
treatment-related toxicities. Within arm A(FOLFIRI), there
were two therapy-related deaths due to hematologic
toxicity (febrile neutropenia), while another patient died of
disseminated intravascular coagulation, which was not
related to the treatment but occurred due to concomitant
progressive disease[11]. Haong and colleagues discovered
that FOLFOX 4 and FOLFIRI/FOLFOX 4 + cetuximab
significantly extended both overall survival and
progression free survival. Furthermore, the adverse events
(grade=3) and serious adverse events were comparable
between treatments [20]. Ultimately, these results
indicate that treatment selection must be based on
individual circumstances, including the patient's overall
health and the potential risks and benefits of the
treatment. The present study exhibits a few limitations.
Specifically, the small sample size poses a potential threat
to the generalizability of the findings. Additionally, the
follow-up period may not have been extensive enough to
capture long-term outcomes, such as overall survival.
Moreover, the study's inclusion criteria were restricted to
patients with advanced colorectal cancer, thereby limiting
the applicability of the findings to patients with early-stage
disease. It is also noteworthy that the study solely
compares FOLFOX 4 and FOLFIRI, without investigating
other treatment options or combinations. Nevertheless,
the present study's strength lies in its utilization of a
randomized controlled trial design, which is a rigorous
method to minimize bias and augment the validity of the
findings. In future, further research studies should be
conducted to investigate other treatment options and
combinations and compare the long-term outcomes of
differenttreatments.

CONCLUSIONS
There was no discernible disparity in the response rates

observed between the two groups, albeit FOLFOX 4
demonstrated a marginally superior tumor control rate.
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However, FOLFIRI had a lower incidence of neutropenia,
while FOLFOX 4 had a lower incidence of nausea and
vomiting. These findings suggest that both regimens have
similar efficacy butdifferin theirtoxicity profiles.
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Laparoscopic cholecystectomy, a minimally invasive procedure for gallbladder removal, is
widely preferred due to its advantages like reduced postoperative pain and quicker recovery.
However, in certain cases, this procedure may need to be converted to an open
cholecystectomy. The ability to predict such conversions preoperatively is crucial for better
surgical planning and patient counseling. Objective: To identify and analyze the per-operative
predictors that may necessitate the conversion of laparoscopic to open cholecystectomy.
Methods: This study was conducted in Surgical Unit 3 at Bahawal Victoria Hospital, Bahawalpur
asaprospective observational study spanning over 6 months from September 2022 to February
2023. All patients who were booked for Laparoscopic cholecystectomy were included. The data
of preoperative and perioperative factors were collected on a standard proforma. Operative
findings which were analyzed and documented by the surgeon were then, compared to look for
the factors that contribute to conversion of Laparoscopic cholecystectomy into open
procedure. Results: Mean + SD of age was 42.59 +13.14. Regarding frequency of per-operative
findings. It reveals that adhesions were found in 20 (22.7%) of the 88 procedures, difficult
anatomy at Callot's triangle was presentin12(13.6%) cases, unmanageable bleeding occurred in
4 (4.5%) cases, and damage to nearby structures was observed in 6 (6.8%) procedures. The
remaining procedures did not exhibit these issues. Conclusions: Our study has conclusively
identified critical per-operative predictors for the conversion of laparoscopic cholecystectomy
to an open procedure. These insights are instrumental for preoperative assessment and
planning, potentially guiding clinical decisions to optimize patient care and surgical outcomes.

INTRODUCTION

When it comes to minimal invasive surgeries, laparoscopic
cholecystectomy brought a revolutionary change. A closer
analysis reveals that gall stones are present in about 15
percent of the whole US population and are a major cause
of abdominal pain[1]. One of the best management options
for such patients is Cholecystectomy [2]. Since, its
widespread use in surgery, Laparoscopic surgical
management of gall stones has widely replaced the
conventional open surgery and is considered a Gold
Standard now [3]. For patients undergoing

cholecystectomy, some risk factors have been well
established with the disease incidence being more in the
elderly and in the female gender. Surgical incidence in
Pakistanis about 4.2% for males and 14.2% for females[4].
However, despite the increase in surgical expertise and the
availability of latest surgical techniques; according to Hu et
al., the rate of conversion of Laparoscopic
cholecystectomy to open procedure is 1-15% [5]. For a
developing country like Pakistan, very little data-based
evidence is available that can essentially predict the
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conversion of laparoscopic cholecystectomy to open
procedures. It is even more important in our region
because of limited resources as conversion increases the
perioperative complications, perioperative time and
hospital stay and expenses[6]. The most common reasons
that are seen as a basis of conversion include difficult
anatomy, presence of adhesions, life threatening bleeding
and damage to nearby structures including inflammation
[7]. In the context of this study, ‘Adhesions' refer to the
fibrous bands of tissue that abnormally connect the
gallbladder or surrounding structures to other internal
organs. These are identified intraoperatively through
visual inspection and palpation by the surgeon. The
presence of adhesions is noted if they impede access to
the gallbladder or interfere with the safe dissection of
tissues. The term “Difficult Anatomy at Calot's Triangle”
refers to any anatomical variations or complications within
Calot's Triangle that hinder standard laparoscopic
procedures. This includes anomalies like aberrant ducts,
unusual vascular structures, or excessive fatty tissue.
Identification is based on the surgeon's intraoperative
assessment and the need for additional maneuvers to
safely expose and dissect within Calot's Triangle.
Unmanageable Bleeding is defined as any intraoperative
bleeding that cannot be controlled by standard
laparoscopic hemostatic techniques and thus poses arisk
to patient safety. The threshold for 'unmanageable' is
determined by the volume of blood loss that necessitates
additional interventions beyond the usual laparoscopic
procedures, such as conversion to open surgery or the use
of advanced hemostatic tools. Damage to Nearby
Structures refers to any inadvertent injury or harm caused
to adjacent organs or tissues (e.g., bowel, liver, bile ducts)
during the laparoscopic procedure. Such damage is
characterized by the type of structure affected, the extent
of the injury, and the intervention required to repair it. This
is determined through intraoperative findings and
postoperative diagnostic assessments when applicable.
Furthermore, patientswho undergo conversionare seento
have major complicationslike bile duct injury, biliary leak or
unmanageable bleeding all of whom are associated with
high morbidity and mortality[8]. It is therefore emphasized
that a greater understanding of the per operative factors
thatlead to conversion of laparoscopic cholecystectomy is
very important for ensuring safe surgical practices.
Patients are also made more aware of the associated risks
before undergoing surgery and are psychologically ready
should any such situation arise. Lists can also be more
effectively scheduled with the availability of such
information.

METHODS

This study was conducted in Surgical Unit 3, Bahawal
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Victoria Hospital, Bahawalpur as a prospective
observational study spanning over 6 months from
September 2022 to February 2023. This study was
approved by the CPSP on August 02, 2022 Ref. #
CPSP/REU/SGR-2018-032-10124. Sample size was
calculated using Yamene's formula. Total 88 patients who
were booked for Laparoscopic cholecystectomy either
male or female having age 20-80 years were included using
non-probability sampling technique. All patients gave
written and informed consents. Immunocompromised
patients, patients with malignancy or those having any
other infectious etiology were excluded from this study.
The data of preoperative and perioperative factors were
collected on a standard proforma. These included age,
gender, co-morbidity (diabetes, hypertension, hepatitis B
and C status as well as history of any previous surgery).
History of previous abdominal surgery was also
considered. The underlying diagnosis was also divided into
patients having Cholelithiasis, Empyema GB or
Cholecystitis. Operative findings which were analyzed and
documented by the surgeon were then, compared to look
for the factors that contribute to conversion of
Laparoscopic cholecystectomy into open procedure.
Difficult anatomy, Adhesions, Unmanageable bleeding and
damage to nearby structures were all classified into
presence or absence of these findings. The data were
statistically analyzed using Statistical Package for Social
Sciences SPSS v.24.0.1. The mean and SD were calculated
for age. Frequencies were calculated for per-operative
findings (Adhesions, Difficult anatomy at Callot's triangle,
Unmanageable bleeding, Damage to nearby structures).
Association of per operative conversion with per-operative
findings (Adhesions, Difficult anatomy at Callot's triangle,
Unmanageable bleeding, Damage to nearby structures)
and different variables (gender, co-morbidity, ASA Grade,
Experience of surgeon, diagnosis) was detected by using
chi-square test/Fisher's Exact Test. Ap-value of <0.05was
consideredsignificant statistically.

RESULTS

The purpose of your our is to identify the frequency of per-
operative predictors that result in the conversion of
laparoscopic cholecystectomy into an open procedure.
Mean +SD of age was 42.59 +13.14. Regarding frequency of
per-operative findings. It reveals that adhesions were
found in 20(22.7%) of the 88 procedures, difficult anatomy
at Callot's triangle was present in 12 (13.6%) cases,
unmanageable bleeding occurred in 4 (4.5%) cases, and
damage to nearby structures was observed in 6 (6.8%)
procedures. The remaining procedures did not exhibit
theseissues(Table1).
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Table1: Frequency of per-operative findings

Per Operative Findings Yes (%) No (%)

Adhesions 20(22.7%) 68(77.3%)
Difficult Anatomy at Callot's Triangle 12(13.6%) 76(86.4%)
Unmanageable Bleeding 4(4.5%) 84(95.5%)
Damage to Nearby Structures 6(6.8%) 82(93.2%)

Regarding the association of per-operating with
conversion, the results show that all 20 cases with
adhesions were converted into an open procedure,
whereas only 4 (5.88%) out of 68 cases without adhesions
were converted. This indicates a significant correlation
between the presence of adhesions and conversion of the
procedure (p=0.000). All 12 cases with difficult anatomy at
Callot's triangle resulted in a conversion, compared to 12
(15.79%) of the 76 cases where the anatomy was not
problematic. This suggests a significant relationship
between the complexity of anatomy at Callot's triangle and
the conversion of the surgery (p=0.000). Association of
damage to nearby structures with the conversion of the
procedure was assessed. All six cases with damage to
nearby structures were converted to an open procedure,
while only 18(21.95%) of the 82 cases without damage were
converted. This provides a statistically significant
correlation between the damage to nearby structures and
conversion of the procedure (p=0.000). Association
between unmanageable bleeding and conversion to an
open procedure evaluate. Of the four cases with
unmanageable bleeding, all were converted, while only 20
(23.81%) of the 84 cases without unmanageable bleeding
were converted. This signifies a statistically significant
association between unmanageable bleeding and the
conversion of the procedure(p=0.005)(Table 2).

Table 2: Association of per-operative conversion with per-
operative findings
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required conversion. This significant difference (p=0.000)
suggests gender could be a potential predictor. Regarding
association of co-morbidity with the conversion of the
procedure, of the 72 cases without co-morbidities, 16
(22.2%) required conversion. Meanwhile, 50% of patients
with co-morbidities (16 cases) required conversion. This
indicates a significant association (p=0.024) between the
presence of co-morbidities and procedure conversion.
Relationship between the American Society of
Anesthesiologists (ASA) Grade and conversion was also
assed, for ASA Grade-| (44 cases) and Grade-Il (38 cases),
the conversions were 22.7% and 26.3% respectively.
However, in the case of ASA Grade-Ill (6 cases), 66.7%
required conversion, although this relationship was not
statistically significant (p=0.075). in this table evaluates
the link between the surgeon's experience and the
conversion of the procedure. For surgeons with less than
three years of experience, all two surgeries they performed
were converted. For those with more than five years of
experience, 18 out of 66 surgeries (27.3%) were converted.
However, this association was not statistically significant
(p=0.055). Regarding association of the initial diagnosis
with the conversion of the procedure was evaluated. For
patients diagnosed with cholelithiasis (74 cases), 16.21%
required conversion. However, for those diagnosed with
empyema (10 cases) and cholecystitis (4 cases), the
conversion rates were 80% and 100% respectively,
indicatingasignificant association(p=0.000).

Table 3: Association of per-operative conversion with different
variables

Per-operative Conversion

Per-operative Conversion

Per-Operative o -
Finzings Not converted (%) Converted (%) ) vaﬂue
Adhesions
No 84(94.12%) 4(5.88%) 88(77.27%) 0.00
Yes 0 20(100%) 20(22.73%)
Difficult Anatomy at Callot's Triangle
No 64(84.21%) 12(15.79%) 76(86.36%) 0.00
Yes 0 12(100%) 12(13.64%)
Damage to Nearby Structures

No 64(78.05%) 18(21.95%) 82(93.2%) 0.00
Yes 0 6(100%) 6(6.8%)

No

64(76.19%)

Unmanageable Bleeding

20(23.81%)

84(95.45%)

Yes

0

4(100%)

0.005
4(4.55%)

Table 3 shows the association between gender and the
conversion of the procedure. For males (16 cases), 10
(62.5%) required conversion to an open procedure.
However, among females (72 cases), only 14 (19.4%)

Different o -
Variables  Not converted (%) Converted (%) izt V:Iue
Gender
Male 6(37.5%) 10(62.5%) 16(18.18%) 0.00
Female 58(80.6%) 14(19.4%) 72(81.82%)
Co-Morbidity
No 56(77.8%) 16(22.2%) 72(81.82%) 0.024
Yes 8(50.0%) 8(50.0%) 16(18.18%)
ASA Grade
Grade-I 34(77.3%) 10(22.7%) 44(50%)
Grade-l| 28(73.7%) 10(26.3%) 38(43.18%)(0.075
Grade-Ill 2(33.3%) 4(66.7%) 6(6.82%)
Experience of Surgeon
<3 years 0 2(100%) 2(2.73%)
3-4 years 6(100%) 0 6(6.18%)
0.055
4-5 years 10(15.6%) 4(16.7%) 14(15.91%)
>5 years 48(75.0%) 18(75.0%) 66(75%)
Diagnosis
Cholelithiasis 62(83.78%) 12(16.21%) 74(84.09%)
Empyema 2(20%) 8(80%) 10(11.36%) [0.000
Cholecystitis 0 4(100%) 4(4.55%)
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DISCUSSION

In this study, we aimed to identify the per-operative
predictors of conversion from laparoscopic
cholecystectomytoanopenprocedure. We analyzed a total
of 88 patients who underwent laparoscopic
cholecystectomy over a period of 6 months in our unit, and
found that 27.3% (n=24) of them required conversion to an
open procedure. ldentifying risk factors associated with
conversion cansignificantlyimprove patient outcomesand
post-operative recovery. Comparing our findings with
previous studies, we observed that the conversion rates
varied. Gabriel et al., reported a conversion rate of 26.1%,
while Amin et al., reported a rate of 7.78% [11, 15]. In our
study, we found that male patients had a higher likelihood
of conversion compared to female patients, with a
conversion rate of 62.5% in men and 19.4% in women. This
finding is consistent with studies by Kama et al., and
Gharaibeh et al., which also indicated a higher
predisposition towards conversion in males [16, 17].
Regarding comorbidities such as diabetes, hypertension,
and hepatitis B and C, as well as the American Society of
Anesthesiologists (ASA) status and the expertise of the
operating surgeon, we found no significant associations
with the conversion rate. This suggests that these factors
may not play a significant role in predicting the need for
conversion. When analyzing the per-operative diagnoses
associated with conversion, we found that all three
diagnoses - Empyema GB, Cholelithiasis, and Cholecystitis
- showed significance. The conversion rate for patients
with cholelithiasis was 16.2%, while it was 80% for patients
with empyema and 100% for patients with acute
cholecystitis. However, statistically, all three diagnoses
had a significant p-value, indicating that any of them could
lead to conversion. Itisimportant to note that the presence
of empyema GB and acute cholecystitis presents technical
difficulties due to inflammation, as supported by a study by
Chahin et al[18]. Regarding the intraoperative findings, we
categorized theminto four groups: presence orabsence of
adhesions, unmanageable bleeding, difficult anatomy at
Callot's triangle, and damage to nearby structures.
Adhesions were found in 20 out of 88 patients, and all 20
underwent conversion. This finding is consistent with a
study by Amin et al., which showed similar results [7].
Adhesions make dissection and identification of
structures difficult due to tissue friability. Difficult
anatomy at Callot's triangle also showed a significant p-
value of 0.000, indicating that when the anatomy in this
region is challenging, surgeons may find it difficult to
identify the correct ducts and arteries, leading to
conversion. Shamim et al., also reported similar results,
with 54.32% of patients with difficult anatomy undergoing
conversion [19]. In cases where damage to nearby
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structures occurred during the laparoscopic
cholecystectomy, only 6 out of 88 patients had such
damage, further supporting the safety of laparoscopic
surgery. However, all 6 patients required conversion.
Damage to nearby structures, particularly the bowel or
common bile duct, can make it challenging to proceed with
the laparoscopic approach, leading surgeons to prefer
conversion for better visualization and repair.
Unmanageable bleeding, although rare (6 out of 88
patients), also resulted in conversion due to the obscured
vision it causes. This finding is consistent with a study by
Shea et al., which emphasized the significance of both
damage to nearby structures and bleeding in predicting
conversion[20].

CONCLUSIONS

In conclusion, our study identified several pre-operative
predictors of conversion from laparoscopic
cholecystectomy to an open procedure. Male gender,
specific diagnoses such as empyema GB and acute
cholecystitis, the presence of adhesions, difficult anatomy
at Callot's triangle, and damage to nearby structures or
unmanageable bleeding were significant factors
associated with conversion. These findings contribute to a
better understanding of the decision-making process in
converting laparoscopic procedures to open procedures
and can help guide surgical planning and patient
counseling. Further research is warranted to validate and
expand upon these findings in larger cohorts and diverse
populations.
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