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Abstract; 

Objective; To determine the frequency of anemia among hospitalized children suffering from pneumonia in a 

tertiary care hospital.  Material and Methods; Consecutive 145 children were taken in this cross-sectional study 

from March 2016 to February 2017 from OPD of Nishtar Hospital, Multan, Pakistan. History regarding fever, 

coughing and tachypnea was taken. Once registered in the study, all the relevant baseline investigations were 

done including blood tests and chest X-Ray. Venous blood sample (3ml) was drawn and sent to laboratory in 

EDTA vial for Hb level estimation to determine anemia and all the data was entered and analyzed using SPSS-

20. Results; Of these 145 study cases, 75 (51.7%) were boys while 70 (48.3%) were girls. Mean age of our study 

cases was 5.82 ± 2.51 years (with minimum age was 2 years while maximum age was 10 years). Most of our 

study cases i.e. 75 (51.7%) presented with hospital acquired pneumonia while 70 (48.3%) presented with 

community acquired pneumonia. Majority of our study cases i.e. 92 (63.4%) were from urban areas and were 

having poor social background i.e. 98 (67.6%).Mean hemoglobin level of our study cases was noted to be 9.70 ± 

1.89 g/dl (with minimum Hb level was 6.5 g/dl while maximum Hb level was 12.6 g/dl). Anemia was present in 

91 (62.8%) of our study cases. Conclusion; Very high frequency of anemia is noted in children with pneumonia 

in our study. Anemia was significantly associated with female gender, hospital acquired pneumonia, mother’s 

educational level, increasing disease duration and poor socio-economic status. Anemia is generally neglected 

while treating pediatric pneumonia so pediatricians must check hemoglobin levels on routine basis among this 

targeted population.  
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Introduction; 

Pneumonia is the leading cause of serious illness and death in children worldwide and it can be 

generally defined as inflammation of the lung parenchyma. It is responsible for almost 1.2 million early 

childhood deaths annually 
1-3

. The burden of this disease is disproportionately borne by low and middle income 

countries (LMICs) with 156 million new cases of pneumonia, 151 million are in low and middle income 
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countries and more than 99% deaths related to pneumonia are seen in the same countries. Children who die of 

pneumonia ultimately die of respiratory failure, unable to deliver sufficient oxygen to vital organs 
4
. Many 

common conditions of childhood, including malaria, bacterial sepsis, and severe anemia, produce a spectrum of 

clinical symptoms and signs that overlaps significantly with pneumonia, and differentiating between these 

conditions is challenging 
5 - 6

.   Anemia is widely prevalent among young children in LMICs, affecting 45% 

of preschool children worldwide and >65% of preschool children in Africa and Southeast Asia. In many cases, 

anemia is a marker for underlying malnutrition or comorbidities that increase the severity of pneumonia and risk 

of poor outcome. Anemia increases the risk of pneumonia and the risk of hospitalization for pneumonia 7. A 

study conducted by Bhaskaram et al 
8
 reported high frequency of anemia 83 % in children with pneumonia. 

Another study conducted in Iran reported 24.2% patients with pneumonia were anemic
9
. 

Anemia is associated with worse outcomes in children suffering from pneumonia; various studies conducted 

abroad have reported varying frequencies of anemia in the targeted population8,9.  

 

Material and Methods; 

Consecutive 145 children were taken in this cross-sectional study from March 2016 to February 2017 from OPD 

of Nishtar Hospital, Multan, Pakistan. All children with pneumonia aged 2-12 years of either sex having duration 

of symptoms for more than 5 days were included in our study. Patients with wheezing and underlying pulmonary 

pathology such as cystic fibrosis, bronchiectasis and broncho-pulmonay dysplasia, known cases of Asthma, 

known cases of Malignancy, significant heart disease and upper airway mechanical problems were excluded 

from our study. History regarding fever, coughing and tachypnea was taken. Once registered in the study, all the 

relevant baseline investigations were done including blood tests and chest X-Ray. Venous blood sample (3ml) 

was drawn and sent to laboratory in EDTA vial for Hb level estimation to determine anemia and all the data was 

entered and analyzed using SPSS-20.  

 

Results; 

Our study included a total 145 children with pneumonia who met inclusion criteria of our study. Of these 145 

study cases, 75 (51.7%) were boys while 70 (48.3%) were girls. Mean age of our study cases was 5.82 ± 2.51 

years (ranging from 2 years to 10 years). Mean age of boys was 5.63 ± 2.56 years while that of girls was 6.03 ± 

2.45 years (p = 0.338). Our study results have indicated that majority of children i.e. 99 (68.3%) belonged to age 

group ranging from 2 to 7 years of age. Most of our study cases i.e. 75 (51.7%) presented with hospital acquired 

pneumonia while 70 (48.3%) presented with community acquired pneumonia. Majority of our study cases i.e. 92 

(63.4%) were from urban areas and were having poor social background i.e. 98 (67.6%). Most of the mothers of 

these children, 92 (63.4%) were illiterate and 47 (32.1%) had educational level up to matriculation. Mean 

duration of illness was noted to be 8.91 ± 2.51 days (with minimum duration of illness was 6 days while 

maximum duration of illness was 14 days). Our study results have indicated that most of study cases i.e. 98 

(67.6%) had disease duration ranging from 5 – 10 days. Mean hemoglobin level of our study cases was noted to 

be 9.70 ± 1.89 g/dl (with minimum Hb level was 6.5 g/dl while maximum Hb level was 12.6 g/dl). Anemia was 

present in 91 (62.8%) of our study cases.  
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Table No. 1 Stratification of anemia with regards to disease duration. (n = 145) 

Disease duration  

Anemia 

P – value  Yes 

(n=91) 

No 

(n=54) 

5 – 10 days 

(n = 98) 
56 42 

0.046 
11 – 14 days 

(n=47) 
35 12 

 

Table No. 2 Stratification of anemia with regards to mean disease duration.(n = 145) 

Anemia 

Disease duration  

P – value  Mean 

 

SD 

 

Yes 

(n=91) 
9.38 2.45 

0.003 
N0 

(n=54) 
8.11 2.43 

 

 

Discussion; 

Childhood pneumonia is the leading single cause of mortality in children aged less than 5 years 
10-12

. The 

incidence in this age group is estimated to be 0.29 episodes per child-year in developing and 0.05 episodes per 

child-year in developed countries
13-15

. Our study included a total 145 children with pneumonia who met 

inclusion criteria of our study. Of these 145 study cases, 75 (51.7%) were boys while 70 (48.3%) were girls. 

Sakellaropoulou et al 16 reported 59 % boys with pneumonia which shows similar trends of male gender 

predominance as that of our study results. Boloorsaz et al 9 et al reported 48.4 % boys with pneumonia. Wrotek 

et al 
17

 also reported male gender predominance which is same as that of our study results. Duru et al 
18

 reported 

similar results. Mean age of our study cases was 5.82 ± 2.51 years (with minimum age was 2 years while 

maximum age was 10 years). Mean age of boys was 5.63 ± 2.56 years while that of girls was 6.03 ± 2.45 years 

(p = 0.338). Our study results have indicated that majority of children i.e. 99 (68.3%) belonged to age group 

ranging from 2 to 7 years of age. Boloorsaz et al 
9 

4.7 ± 5 years mean age of the children with pneumonia which 

is close to our findings. Sakellaropoulou et al 
16 

reported 4.67 ± 0.39 years mean age which is similar to that of 

our study results.  

Most of our study cases i.e. 75 (51.7%) presented with hospital acquired pneumonia while 70 (48.3%) presented 

with community acquired pneumonia. Mean duration of illness was noted to be 8.91 ± 2.51 days (with minimum 

duration of illness was 6 days while maximum duration of illness was 14 days). Our study results have indicated 

that most of study cases i.e. 98 (67.6%) had disease duration ranging from 5 – 10 days. Boloorsaz et al 
9 

from 
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Iran reported 10.8 days mean disease duration which is close to our study results.  Sakellaropoulou et al 
16

 

reported similar results.  

Mean hemoglobin level of our study cases was noted to be 9.70 ± 1.89 g/dl (with minimum Hb level was 6.5 g/dl 

while maximum Hb level was 12.6 g/dl). Anemia was present in 91 (62.8%) of our study cases. Boloorsaz et al 9 

reported 24.2 % children with pneumonia had anemia which is quite less than that of our study results. Duru et al 
18

 reported 11.8 ± 1.4 g/dl mean Hb level in children with pneumonia which is quite high than that of our study 

results. A study conducted by Bhaskaram et al 8 also reported high frequency of anemia 83 % in children with 

pneumonia as like that of our study results.  

 

Conclusion; 

Very high frequency of anemia is noted in children with pneumonia in our study. Anemia was significantly 

associated with female gender, hospital acquired pneumonia, mother’s educational level, increasing disease 

duration and poor socio-economic status. Anemia is generally neglected while treating pediatric pneumonia so 

pediatricians must check hemoglobin levels on routine basis among this targeted population.  

 

References 

1. Moschovis PP, Banajeh S, MacLeod WB, Saha S, Hayden D, Christiani DC, et al. Childhood anemia at high 

altitude: Risk factors for poor outcomes in severe Pneumonia. Pediatrics. 2013;132(5):1156-62. 

2. Zhang Q, Guo Z, Bai Z, MacDonald NE. A 4 year prospective study to determine risk factors for severe 

community acquired pneumonia in children in Southern China. Pediatr Pulmonol. 2013;48(4):390-7 

3. Guo W, Wang J, Sheng M, Zhou M, Fang L. Radiological findings in 210 paediatric patients with viral 

pneumonia: a retrospective case study. Br J Radiol. 2012;85:1385-9. 

4. World Health Organization, editor, ed. Global action plan for prevention and control of Pneumonia. Geneva, 

Switzerland: World Health Organization;2011.  

5. Scott JA, Wonodi C, Moisi JC, Deloria-Knoll M, DeLuca AN, Karron RA, et al. The definition of 

pneumonia, the assessment of severity, and clinical standardization in the Pneumonia Etiology Research for 

Child Health study. Clin Infect Dis. 2012;54 (Suppl 2):109-16.  

6. Black RE, Cousens S, Johnson HL, Lawn JE, Rudan I, Bassani DG, et al. Global, regional, and national 

causes of child mortality in 2008: a systematic analysis. Lancet. 2010;375:1969–87.  

7. Ramakrishnan K, Harish PS.  Hemoglobin level as a risk factor for lower respiratory tract infections. Indian 

J Pediatr. 2006;73(10):881–3 

8. Bhaskaram P, Nair KM, Balakrinshna N, Ravinder P, Sesikeran B. Serum Transferrine receptor in children 

with respiratory infection. Eur J Clin Nutr. 2003;57:75-80. 

9. Boloorsaz MR, Khalilzadeh S, Hakimi SS, Velayati AA. Prevalence of pneumonia in hospitalized children 

in pediatric ward of Masih Danishvari Hospital, Tehran Iran. Iranian J Pediatr Society. 2007;1(1):36-40.  

10.  Blaschke AJ
1
, Heyrend C, Byington CL, Obando I, Vazquez-Barba I, Doby EH, et al. Molecular analysis 

improves pathogen identification and epidemiologic study of pediatric parapneumonic empyema. Pediatr 

Infect Dis J 2011;30:289-94. 

11.  Harris M1, Clark J, Coote N, Fletcher P, Harnden A, McKean M, et al. British Thoracic Society guidelines 

for the management of community acquired pneumonia in children: update 2011. Thorax 2011;66 Suppl 

2:ii1-23.  

12. Salih KE, Bilal JA, Alfadeel MA, Hamid Y, Eldouch W, Elsammani E, et al.  Poor adherence to the World 

Health Organization guidelines of treatment of severe pneumonia in children at Khartoum, Sudan. BMC Res 

Notes. 2014 Aug 14;7:531. doi: 10.1186/1756-0500-7-531. 

13. Basnet S
1
, Sharma A

2
, Mathisen M

3
, Shrestha PS

2
, Ghimire RK

4
, Shrestha DM

5
, et al. Predictors of duration 

and treatment failure of severe pneumonia in hospitalized young Nepalese children. PLoS One. 2015 Mar 

23;10(3):e0122052. doi: 10.1371/journal.pone.0122052. eCollection 2015. 



Journal of Medicine, Physiology and Biophysics                                                                                                                              www.iiste.org 

ISSN 2422-8427     An International Peer-reviewed Journal 

Vol.41, 2018 

 

57 

14. Jackson S, Mathews KH, Pulanic D, Falconer R, Rudan I, Campbell H, et al. Risk factors for severe acute 

lower respiratory infections in children: a systematic review and meta-analysis. Croat Med J. 2013;54:110–

21. 

15. Manikam L, Lakhanpaul M. Epidemiology of community acquired pneumonia. J Paediatr Child Health. 

2012;22:299–306. 

16. Sakellaropoulou A
1
, Hatzistilianou M, Eboriadou M, Athanasiadou-Piperopoulou F. Hyponatraemia in cases 

of children with pneumonia. Arch Med Sci. 2010 Aug 30;6(4):578-83.  

17. Wrotek A1, Jackowska T. Hyponatremia in children hospitalized due to pneumonia. Adv Exp Med Biol. 

2013;788:103-8.  

18. Duru NS, Civilibal M, Bozdogan S, Elevli M. Hyponatremia in children hospitalized with pneumonia. J 

Pediatri Inf. 2013;7:102-5. 

 


