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Measles is highly contagious infection with person-to-

person transmission through droplet infection in 

developing countries, it is one of leading cause of death [1]. 

It has incubation period from 7-21 days and most common 

clinical presentation is by high grade fever, generalized 

maculopapular rash, cough, coryza and conjunctivitis [2]. It 

is mostly self-limiting illness but it may be associated with 

several complications which may develop after few days or 

weeks of rash eruption and include pneumonia (1;20 cases), 

otitis media (1;10 cases), diarrhea, encephalitis (1:1000 

cases) [3]. It may lead to blindness, deafness and long-term 

morbidities associated with encephalitis [2]. Measles is 

responsible for 100000 annual deaths, and it has mortality 
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ranging from 1-5 deaths per 1000 cases in Southeast Asia 

and Africa with as high as 25 deaths per 1000 cases in 

refugees. Over the past few years outbreaks of measles 

have been reported throughout the world, which is due to 

active measles circulation in unvaccinated and under 

vaccinated population [4, 5]. Immunity is acquired against 

measles by either infection which is lifelong or by 

vaccination. In Pakistan according to expanded program of 

immunization (EPI) two doses of vaccine are given against 

measles, �rst at 9 months and second dose which was 

introduced in 2009 is given at 15 months of age [6]. Measles 

is eliminable disease as humans are only reservoirs and 

de�nitive diagnostic test are available along with safe and 
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I N T R O D U C T I O N

Measles is highly contagious infection with person-to-person transmission through droplet 

infection in developing countries, which can lead to death in complicated cases. 

Bronchopneumonia, encephalitis, gastroenteritis with renal failure and electrolyte imbalance 

are common complications in pediatric age group. Objective: To determine complications of 

measles in hospitalized children at Tertiary Care Children Hospital. Methods: This cross-

sectional study conducted at inpatient medical wards of National Institute of Child Health from 

July-Dec 2022. All patients hospitalized in study duration with the diagnosis of measles from 6 

months till 12 years of age were enrolled. History, examination, laboratory tests, treatment and 

outcome were recorded and analyzed. Results: Children enrolled were 185, the mean age ± SD of 

presentation was 26.7 ± 27.1 months, with 56.8% males. Mean weight of patients was 10.48 ± 

9.7kg. Common measles complications were bronchopneumonia 160(86.5%), acute diarrhea 

64(34.6%) encephalitis 24(13%), myocarditis 16(8.6%), acute kidney injury 11(5.9%), and otitis 

media 18(9.7%). Conclusions: Most common clinical features were fever, maculopapular rash, 

cough and coryza.  Bronchopneumonia was the main reason of hospitalization in majority of 

patients and leading cause of death in 13.5% of patients along with encephalitis and 

myocarditis. Additional strategies are required by government for elimination of vaccine 

preventable measles from Pakistan.  
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months, mean weight of patients was 10.48 ± 9.7(range101) 

kg, mean height was 74.2 ± 28.6(range141)cm. The common 

clinical features were fever, rash, cough, conjunctivitis, 

oral ulcers and di�cult breathing as shown in table 1.      

M E T H O D S
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effective vaccine [7]. In developed countries there is 

reduction in incidence of measles and its mortality by 75%, 

whereas incidence is 36 cases/million population [8, 9]. 

Despite of WHO goals of measles elimination, in Pakistan in 

2020 reported measles cases were 2,747 which is under 

reported due to ineffective reporting system [10]. In 

Pakistan overall measles vaccination coverage is around 

60%, according to WHO and UNICEF surveys which is 

mainly due to illiteracy and problems with infrastructure of 

vaccination including availability and delivery of vaccine 

[11, 12]. It has been observed that transmitted maternal 

antibodies fades quickly in early few months of life and 

infants are more prone to be affected by measles before 

recommended age of vaccination. And there are 

differences in clinical presentation of measles between 

infants and older children, therefore we aimed this study to 

describe clinical presentation, complication and outcome 

of children hospitalized with acute measles infection.

This prospective cross-sectional study was conducted in 

all three Inpatient Medical Departments of National 

Institute of Child Health (NICH) Karachi, which is 500 

bedded tertiary care referral center with only Government 

referral center in province with facility of Pediatric Surgery 

from January to December 2022. Permission from institute 

ethical review board of NICH was taken and all patients 

hospitalized in study duration with diagnosis of measles 

were included from age 1-14 year of age after taking 

informed consent from parents. The sample size 

calculation was done using the Open EPI software for 

“Sample size calculation” by using the proportion of study 

conducted at Islamabad [13]. Who reported the 17% 

mortality in hospitalized measles patients, con�dence 

interval 95% and margin of error 6%, the sample size was 

151. Sampling technique was non-probability consecutive 

sampling. Detailed history and examination were 

per formed and documented along with measles 

complications. Data were analyzed using SPSS version 25.0 

numerical variables like age Complete blood count, Urea 

creatinine electrolytes, chest X-Ray, MRI Brain �ndings, 

and echo �ndings were calculated as mean ± deviation. 

Categorical  var iables l ike  gender,  fever,  cough 

conjunctivit is  was calculated as frequency and 

percentage. No speci�c statistical test applied.  All 

children received routine hospital care according to 

hospital protocol. Outcome was recorded in form of 

discharge, left against medical advice or death.

R E S U L T S

We enrolled 185 patients with measles in which males were 

predominant 105(56.8%), females were 80(43.2%). The 

mean age of presentation was 26.7 ± 27.1 (range 156) 

Clinical feature Frequency (%)

Fever

Rash

Cough

Conjunctivitis

Oral ulcers

Breathing di�culty

Diarrhea

Vomiting

Fits

Poor feeding

181(98)

181(98)

175(94.6)

158(85.4)

149(80.5)

148(80)

73(39.5)

57(30.8)

44(23.7)

120(64.8)

Table 1: Clinical features of patients with measles (n=185) 

We found 130(70%) patients were unvaccinated for 

measles, 47(25%) received single dose while 8(4.3%) 

received two doses of measles vaccine. Regarding blood 

tests reports complete blood count shows the mean 

hemoglobin of 10.87 ± 10.8 (range=103), mean total 

leukocyte count 28.7 ± 99.6(1300), mean platelets count 

237.71 ± 146.6(900). Mean serum urea was 38.15 ± 

44.84(397), mean creatinine was 2.16 ± 11.49(136), mean 

sodium 137.5 ± 96.6(136.1), mean potassium 8.2 ± 11.4(49), 

mean calcium 12.12 ± 16(104), alanine transaminase 34.2 ± 

22.7(263). On chest radiographs we found bilateral 

pulmonary in�ltrates in 148(80%), right lung consolidation 

in 3(1.6%), left lung consolidation 1(0.5%), pleural effusion 

33(17.83%). Echocardiography was abnormal in 16(8.6%) 

patients which shows decrease ejection fraction and 

myocarditis. Bronchopneumonia observed in majority of 

patients with systemic complications, as shown in table 2.

Clinical feature Frequency (%)

Bronchopneumonia

Acute diarrhea

Encephalitis

Myocarditis

Acute kidney injury

Otitis media

Bitot spots

Conjunctivitis

Oral ulcers

160(86.5)

64(34.6)

24(13)

16(8.6)

11(5.9)

18(9.7)

2(1)

3(1.6)

166(89.7)

Table 2: Complications of measles (n=185)

In our study 25(13.5%) patients expired and 159(85.9%) were 

discharged. The death ratio was more in children with 

bronchopneumonia, myocarditis and encephalitis followed 

by acute diarrhea and acute kidney injury. 

D I S C U S S I O N

This  study describes the cl inical  presentation, 

complications and outcome of measles in children at 

DOI:  https://doi.org/10.54393/pjhs.v4i03.624

Measles in Pediatric Population
Kulsoom S et al.,

51



2019 Dec; 19: 1-0. doi: 10.1186/s12889-019-6511-0.

Donadel M, Stanescu A, Pistol A, Stewart B, Butu C, 

Jankovic D, et al. Risk factors for measles deaths 

among children during a Nationwide measles 

outbreak–Romania, 2016–2018. BMC Infectious 

Diseases. 2021 Dec; 21(1): 1-0. doi: 10.1186/s12879-

021-05966-3.

Ben-Chetrit E, Oster Y, Jarjou'i A, Megged O, Lachish 

T, Cohen MJ, et al. Measles-related hospitalizations 

and associated complications in Jerusalem, 

2018–2019. Clinical Microbiology and Infection. 2020 

May; 26(5): 637-42. doi: 10.1016/j.cmi.2019.08.022.

Pacheco FC, França GV, Elidio GA, Oliveira CM, 

Guilhem DB. Decrease in the coverage of measles-

containing vaccines and the risk of reestablishing 

endemic transmission of measles in Brazil. 

International Journal of Infectious Diseases. 2019 

May; 82: 51-3. doi: 10.1016/j.�id.2019.03.014.

Siani A. Measles outbreaks in Italy: A paradigm of the 

re-emergence of vaccine-preventable diseases in 

developed countries. Preventive Medicine. 2019 Apr; 

121: 99-104. doi: 10.1016/j.ypmed.2019.02.011.

Mehmood M, Setayesh H, Siddiqi DA, Siddique M, 

Iftikhar S, Soundardjee R, et al. Prevalence, 

geographical distribution and factors associated 

with pentavalent vaccine zero dose status among 

children in Sindh, Pakistan: analysis of data from the 

2017 and 2018 birth cohorts enrolled in the provincial 

electronic immunisation registry. BMJ Open. 2022 

May; 12(5): e058985. doi: 10.1136/bmjopen-2021-

058985.

Ö d e m i ş  İ ,  K ö s e  Ş ,  A k b u l u t  İ ,  A l b a y r a k  H . 

Seroprevalence of measles, mumps, rubella, and 

varicella zoster virus antibodies among healthcare 

students: analysis of vaccine e�cacy and cost-

effectiveness. Revista Española de Quimioterapia. 

2019; 32(6): 525.

Hall V, Banerjee E, Kenyon C, Strain A, Gri�th J, 

Como-Sabetti K, et al. Measles Outbreak—Minnesota 

April–May 2017. Morbidity and Mortality Weekly 

Report. 2017 Jul; 66(27): 713–7. doi: 10.15585/mmwr. 

mm6627a1.

Thomas S, Hiebert J, Gubbay JB, Gournis E, Sharron 

J, Severini A, et al. Measles outbreak with unique 

virus genotyping, Ontario, Canada, 2015. Emerging 

Infectious Diseases. 2017 Jul; 23(7): 1063. doi: 

10.3201/eid2307.161145.

Patel MK, Goodson JL, Alexander Jr JP, Kretsinger K, 

Sodha SV, Steulet C, et al. Progress toward regional 

measles elimination—worldwide, 2000–2019. 

Morbidity and Mortality Weekly Report. 2020 Nov; 

69(45): 1700. doi: 10.15585/mmwr.mm6945a6.

PJHS VOL. 4 Issue. 3 March 2023 Copyright © 2023. PJHS, Published by Crosslinks International Publishers

tertiary care hospital of developing country. we found that 

most of our patients present with usual features of 

measles like fever, cough, coryza and conjunctivitis along 

with signs of respiratory distress in the form of di�cult 

breathing, nasal �aring and subcostal recessions, Sindhu 

et al., studied clinical pro�le of children with measles at 

India and they also found the similar clinical presentation 

[14-17]. In our study unfortunately majority of patients were 

unvaccinated for measles but surprisingly vaccinated 

patients 8(4.3%) who were completely vaccinated that is 

two doses of measles vaccine at 9 and 15months of age 

were also got measles, this may change in the genetics of 

measles virus which make it protective from vaccine 

antibodies. Overall measles vaccine is very effective 

vaccine, but in the study of Hester et al., in United States 

found 6% of patients received single dose of MMR and got 

m e a s l e s  i n f e c t i o n  [ 1 5 ,  1 6 ,  1 8 ] .  W e  f o u n d 

bronchopneumonia,  the most common measles 

complication which needs hospitalization followed by 

myocarditis and encephalitis. Asghar et al., studied the 

measles cl inical  presentation at  hospital  found 

bronchopneumonia commonest complication and acute 

diarrhea, meningitis, staphylococcal sepsis less commonly 

[14, 19, 20]. Most common chest X-Ray �ndings were 

bilateral pulmonary in�ltrates and pleural effusion. lung 

consolidation in few cases, in other studies similar �ndings 

were observed [21]. Bronchopneumonia causes measles 

related death in 13.5% patients along with multisystem 

involvement. Nezhoda et al., found mortality rate of 17% 

this  may be because majority  of  chi ldren were 

malnourished and on top of it measles infection leads to 

immunosuppression with superadded infections [20, 21].

Orsoo O, Saw YM, Sereenen E, Yadamsuren B, 

Byambaa A, Kariya T, et al.  Epidemiological 

characteristics and trends of a Nationwide measles 

outbreak in Mongolia, 2015–2016. BMC Public Health. 

C O N C L U S I O N S

Most common clinical features were fever, maculopapular 

rash, cough and coryza.  Bronchopneumonia was the main 

reason of hospitalization in majority of patients and leading 

cause of death in 13.5% of patients along with encephalitis 

and myocarditis. Additional strategies are required by 

government for elimination of vaccine preventable 

measles from Pakistan.  
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