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Osteoporosis is common among postmenopausal women and can complicate the healing of
open tibial fractures. Antibiotic resistance is a growing concern in treatment. Yet, the
connection between osteoporosis and antibiotic resistance remains unclear, needing the
investigation for improved patient care. Objective: To explore the association between
osteoporosisand antibiotic resistance among postmenopausal female patients with open tibial
fractures. Methods: This cross-sectional study was conducted at Department of Orthopedic
Surgery, Liaquat University of Medical and Health Sciences, Jamshoro, with sample size of 240
postmenopausal women with open tibial fractures and signs of infection within one week of the
fracture. Participants were chosen via non-probability sampling method. Bacteriological
samples for culture were obtained fromsecretions adjacent to the infected tissue. Dataanalysis
was conducted using SPSS version 21.0. Results: The majority of osteoporotic patients
experienced Road Traffic Accidents (RTA)(42.5%), followed by falls from height (35.3%), while
firearm injuries were less common (22.2%). Staphylococcus aureus was the most common
pathogen in both osteoporotic (40%) and non-osteoporotic (39.9%) patients, followed by
Escherichia coli, Methicillin-Resistant Staphylococcus Aureus (MRSA), Klebsiella, and
Pseudomonas aeruginosa. Antibiotic resistance was predominantly found against S. aureus,
MRSA, Klebsiella and E. coli. Co-Trimoxazole exhibited the highest resistance rates across all
four bacterial organisms, ranging from 34% to 50%. Conclusions: The study found varying
antibiotic resistance patterns across various pathogens, with notable resistance observed
MRSA strains. Antibiotic resistance was observed in osteoporotic group, with Co-Trimoxazole
showingthe highestresistancerates.

INTRODUCTION

Research indicates that by 2050, the global population
aged 60 and above is expected to double, reaching 22%[1].
Among this group, many suffer from osteoporosis, a
condition that weakens bones and increases the risk of
fractures [2, 3]. Osteoporosis is characterized by fragile
bones due to abnormal structure and reduced mass [4].
About 40% of people face asignificant fracture risk, similar
to heart disease[5]. This condition is a major public health
concern, contributing to mortality rates, reduced mobility,

and high healthcare costs [6]. As the population ages, the
burden of osteoporosis is expected to grow [7]. The
cessation of menstruation for one year or more inwomenis
defined as menopause by the World Health Organization
(WHO) [8]. Perimenopause, characterized by irreqular
menstruation before menopause, varies in duration. In
Pakistan, the average age at menopause is 44.6 years, with
ages ranging from 25 to 59 years[9]. Osteoporosis affects
over 200 million women worldwide, and postmenopausal

PJHS VOL. 5 Issue. 4 April 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
av This work is licensed under a Creative Commons Attribution 4.0 International License. 164




Osteoporosis and Antibiotics in Postmenopausal Women

Bhatti RA et al.,

women are especially vulnerable to its severe
consequences, such as osteoporotic fractures [10].
Research indicates that nearly one-third (33%) of women
over 50 years old have a likelihood of experiencing
osteoporotic fractures[11]. Estrogen levels have a positive
correlation with Bone Mineral Density (BMD) and play a
protective role against osteoporotic fractures [12]. This
association may be explained by the direct effects of
estrogen on bone cells, including osteoblasts, osteocytes,
and osteoclasts, which contribute to maintaining a balance
between bone formation and resorption[13]. Weakening of
bones increases the risk of open fractures, particularly in
the extremities. Previous research has highlighted the high
contamination rates observed in open tibial fractures,
which can result in delayed wound healing and treatment
failure. Prompt administration of antibiotic prophylaxis
following injury, along with urgent and thorough
débridement, irrigation, and bony stabilization, is crucial to
minimize the risk of infection and enhance outcomes[14].
Despite the established standard of care recommending
timely irrigation and debridement within six hours post-
injury for managing open tibial fractures, current evidence
does not uniformly support this practice, and uncertainties
persist regarding the ideal irrigation solution and pressure
[15]. Information about which germs are usually found in
hospitals and how they needs to be responded to
antibiotics is important for giving patients the right
treatment [14]. Doctors choose the right antibiotics and
how long to use them based on factors like the kind of
broken bone, how the injury happened, where it is, the
results of tests to see which germs are present, and what
kinds of germs are causing the infection. The primary goal
of antimicrobial therapy is to safequard clean tissue from
infectionandreduce the number of contaminating bacteria
indamaged tissue until surgicalirrigationand debridement
can be performed [16]. However, there is a lack of clear
evidence regarding the specific causative organisms and
their sensitivity patterns in postmenopausal women with
osteoporosis, necessitatingfurtherinvestigation.

The aim of this study was to explore the association
between osteoporosis and antibiotic resistance among
postmenopausal female patients with open tibial
fractures, presenting at the Department of Orthopedic
Surgery, Liaquat University of Medical and Health
Sciences, Jamshoro.

This study was conducted to assess the empathy scores
among medical and dental students and to correlate
empathy scores with demographic features like age,
genderandacademicyear.

METHODS

A cross-sectional study was conducted at Department of
Orthopedic Surgery, Liaquat University of Medical and

DOI: https://doi.org/10.54393/pjhs.v5i04.1497

Health Sciences, Jamshoro. A sample size of 240 cases
was determined with a 90% confidence interval and a 5%
margin of error, taking the prevalence of osteoporosis in
postmenopausal women as 33% [11]. Non-probability
consecutive sampling was utilized to select
postmenopausal women with and presenting with open
tibial fracturesandsigns of infection withinone week of the
fracture. Osteoporosis was diagnosed via Bone Mineral
Density Method (BMD). Exclusion criteria encompassed
patients presenting after seven days of the fracture, those
receiving antibiotics for infection before or after the
accident, women having diabetes with blood sugar levels
exceeding 186mg/dl, and cases of open tibial fractures
categorized as Gustilo type Ill C. The study lasted 1 year
from Feb 2017 to Jan 2018. After obtaining informed
consent, demographic information, history and
examination of the patients along with assessment of
wound condition was done. Radiological and
microbiological investigations were performed.
Bacteriological samples were obtained from secretions
adjacent to the infected tissue using sterile cotton swabs
and disposable syringes, which were promptly transferred
to the microbiology laboratory for incubation at 37°C for 24
hours to enrich bacterial cells. Gram staining and acid-fast
staining were performed on all samples, followed by sub
culturing for aerobics. Isolates were identified using
standard microbiological procedures and tested for
antimicrobial susceptibilities via the Kirby Bauer methodin
accordance with Institutional Laboratory guidelines.
Sensitivity patterns were determined for detected
causative organisms. Data analysis was conducted using
SPSSversion 21.0, presenting main study variables such as
causative bacterial organisms and their sensitivities in
terms of frequency, percentage, and stratification for
effect modifiers like, type of fracture prior to arrival at
Liaguat University Hospital. Chi-square test was applied to
assessassociationsamongvariables.

RESULTS

The study comprised 240 female patients with open tibial
fractures with a mean age of 52.98 + 6.479 years. 153
(63.75%) women were diagnosed with osteoporosis, while
87(36.25%) did not show any sign of osteoporosis (Figure:
1). The duration of fracture was recorded to be 10.76 + 3.151
hours on average, while the time from injury to the
collection of culture swabswasfoundtobe5.9+1.27hours.
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POSTMENOPAUSAL OSTEOPOROSIS
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Figure1: Postmenopausal Osteoporosis Statusamong Females
In table 1, regarding the mode of injury, the majority of
osteoporotic patients experienced Road Traffic Accidents
(RTA)(42.5%), followed by falls from height (35.3%), while
firearm injuries were less common (22.2%). Conversely,
non-osteoporotic patients had a higher incidence of RTA
(51.7%) and falls from height (39.1%), with firearm injuries
being relatively rare(9.2%). Regarding the type of fracture,
osteoporotic patients predominantly presented with Type
Il A fractures (53.6%), whereas Type Ill B fractures were
more prevalent among non-osteoporotic patients (70.1%).
These findings suggest a potential association between
osteoporosis and the severity or mechanism of injury in
patientswith opentibial fractures.

Table 1: Mode of Injury and Type of Fracture among Patients with
Open Tibial Fractures

N(%)

VELEL 5
Non-Osteoporotic (n=87)

Osteoporotic (n=153)

Mode of Injury
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Table 2: Frequency of Various Causative Bacterial Organisms
among Patientswith Open Tibial Fractures

Bacterial Osteoporotic Non-Osteoporotic
Organisms (n=153) N (%) (n=87)N (%)
Staphylococcus aureus 96(40%) 61(39.9%) 35(40.2%)
(S. aureus)
Escherichia coli o o o
(E. Col) 38(16%) 24(15.7%) 14(16.1%)
Methicillin-resistant
Staphylococcus 33(14%) 21(13.7%) 12(13.8%)
aureus (MRSA)
Klebsiella 24(10%) 15(9.8%) 9(10.3%)
Pseudomonas 19(8%) 1(7.2%) 8(9.2%)
aeruginosa
Enterococcus species 9(4%) 4(2.6%) 5(5.7%)
Coagulase-negative
Staphylococcus 9(4%) 4(2.6%) 5(5.7%)
(B-Staphylococcus)
Acinetobacter 9(4%) 4(2.6%) 5(5.7%)

RTA 65(42.5%) 45(51.7%)
Fall from Height 54(35.3%) 34(39.1%)
Firearm Injury 34(22.2%) 8(9.2%)
Types of Fracture
Type lll A 82(53.6%) 26(29.9%)
TypelllB 71(46.4%) 61(70.1%)

In table 2, the frequency of causative bacterial organisms
varied between the two groups. Staphylococcus aureus(S.
aureus) was the most common pathogen in both
osteoporotic (40%) and non-osteoporotic (39.9%)
patients, followed by Escherichia coli (E. coli), Methicillin-
resistant Staphylococcus aureus (MRSA), Klebsiella, and
Pseudomonas aeruginosa (P. aeruginosa). Interestingly,
while the overall distribution of bacterial organisms was
similar between the two groups, there were slight
variations in the percentages, indicating potential
differences in susceptibility or exposure to specific
pathogens among osteoporotic and non-osteoporotic
patients.

In table 3, the investigation into antibiotic resistance
patternsrevealedvaryingdegrees of resistance across the
top four causative bacterial organisms. Meronem exhibited
a statistically non-significant correlation with MRSA
infections (p = 0.31), indicating a higher resistance rate
compared to other antibiotics in the context of MRSA.
Similarly, Co-Trimoxazole displayed a significant
association with MRSA (p = 0.02), suggesting heightened
resistance levels against this bacterial strain when treated
with Co-Trimoxazole. Additionally, Co-Trimoxazole
demonstrated significance in its association with E. Coli
infections (p = 0.03), implying a potential challenge in
treating E. Coli-related open tibial fractures with this
antibiotic. Conversely, several antibiotics showed no
significant correlation with any particular bacterial strain
among osteoporotic patients with open tibial fractures.
For instance, Avelox, Linzulin, Ceftazidime, Gentamicin,
and Ceftriazone did not exhibit statistically significant
associations with any of the studied bacterial organisms,
highlighting potential versatility in their effectiveness
acrossvarious bacterial strains

inthis patient population.

Table 3: Antibiotic Resistance with Respect to Top 4 Causative
Bacterial Organisms Among Osteoporotic Patients with Open
Tibial Fractures

Causative Bacterial Organisms

Antibiotics S. Aureus [} Klebsiella E. Coli
N (%) N (%) N (%) N (%)
P-value P-value P-value P-value
M 42(18%) 68(28%) 56(22%) 82(34%)
eronem p=0.12 p=0.31 p=0.41 p=0.76
o 56(22%) 82(34%) 68(28%) 92(38%)
Pipericillin p=0.72 p=0.52 p=0.32 p=0.73
28(12%) 56(22%) 42(18%) 68(28%)
Avelox p=0.91 p=0.1 p=0.23 p=0.47
. . 56(22%) 92(38%) 82(34%) 108(44%)
Linzulin p=0.82 p=0.9 p=0.1 p=0.83
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Ceftazidime 4p2 i]g cyg ) Bg (:263 %’) E;,B:( %270/%) %2:( %4;/5)
Gentamicin 5s (:25 ;/o ) 85 (:33 Z/: ) ?)8:( %8;/03) ?)2:( %850/%)
Ceftriazone ZSSS_O/;) 5; gé%) [;2:(108301) ?)8:(%8(;/%)
Co-Trimoxazole 8p2:(%lf:/§) 128:(8,[[%) gr?il'oo,gi) 152;(3%?)
Ofloxacin %81 %8;’/ %) %2:( %8;/02) ?;)0:( %25/%) 1Up4=( l(']Z;/o )

DISCUSSION

Wound infections are a concern not only for surgeons but
for everyone involved in caring for orthopedic and trauma
patients. They can lead to more sickness, higher
healthcare expenses, and sometimes serious
consequences[17]. The types of germs causing infections
in surgical wounds with implants haven't changed much
over the years, except for some new germs that are
resistant to antibiotics [18]. An open fracture occurs when
the bone breaks through the skin, exposing it to the
external environment. With the increasing population,
industrialization, and firearm incidents worldwide, the
incidence of open fractures has been on the rise. A study
publishedin2018indicated a mortality rate of 38.5% among
patients with open fractures. A report published in 2016
found a mortality rate of 36% and amputation in 28 cases
out of 96 open tibial fractures[19, 20]. Before 1916, during
World War [, open fractures resulted in an 80% mortality
rate for femur fractures, which later reduced to 15.6 % with
more aggressive management. Various classification
systems exist for open fractures, with Gustilo's system
being commonly used. In developed countries, proper
management has led to low infection rates, with reported
incidences of 0.2% for Type | fractures, 2-7% for Type Il
and 10-25% for Type IlIB and IlIC fractures. However, the
amputation rate remains high, exceeding 50% for some
types [21, 22]. In a recent study involving 50 cases, the
majority were Male (74%), consistent with previous
findings. The most affected age group was between 20-40
years, with a Mean age of 32.98 years. Road traffic
accidents were the leading cause of injury (46%), followed
by falls from height (36%) and firearm injuries (18%). This
differs from other studies due to variations in lifestyle and
geographical location. Type IlIB fractures were the most
common (48%) in the study, followed by Type IlIA (34%),
Type Il (14%), and Type | (4%). These findings align with
previous research, albeit with slight variations due to
facility differences [23]. Infections associated with
combat-related tibial fractures typically involve Gram-
negative organisms, with Staphylococcus aureus being the
most common microorganism isolated. However, the
relative rates may vary across different centers. In terms of
antibiotic sensitivity, certain drugs such as Meronem,
Pipericillin, and Avelox were found to be highly effective

DOI: https://doi.org/10.54393/pjhs.v5i04.1497

against Staphylococcus aureus and other organisms. [24].
The investigation into antibiotic resistance patterns
among Staphylococcus aureus, MRSA, Klebsiella, and
Escherichia coli in orthopedic wound infections revealed
significant resistance rates acrossvarious antibiotics. Our
study's resistance rates for Staphylococcus aureus and
MRSA align with trends reported elsewhere, reflecting the
widespread challenge of combating these resistant
strains. Variations in prevalence may occur due to
differences in geographic regions and healthcare
practices as explained by de Haan et al., in 2015 [25]. In
accordance with prior investigations, our findings
demonstrate significant resistance patterns among
Klebsiella strains [26]. This emphasizes the necessity for
rigorous surveillance and infection control measures to
mitigate the spread of antibiotic resistance in healthcare
settings. The heightened rates of resistance observed in
Escherichia coli echo concerns raised in similar study by
Lee et al., in 2015, necessitating tailored therapeutic
approaches and sustained efforts to preserve antibiotic
efficacy globally [27]. The widespread resistance to Co-
Trimoxazole across various bacterial organisms
underscores its limited clinical utility in managing
orthopedicinfectionsasdescribed by Dombrovskiy etal.,in
2017 [28]. Clinicians are advised to consider local
resistance profiles when selecting alternative
antimicrobialagentsto optimize patient outcomes[29].

CONCLUSIONS

The study found that among postmenopausal women open
tibial fractures have a high prevalence of osteoporosisi.e.,
63.75%. S. aureus was found to be most common pathogen
presentin both groups. Antibiotic resistance patterns vary
across these pathogens, with notable resistance observed
particularly in MRSA strains. Antibiotic resistance was
observed in osteoporotic group, with Co-Trimoxazole
showing the statistical significant highest resistance
rates.
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