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ABSTRACT
Background: Acute lower respiratory tract infections are the leading cause of death in children under five years of age. The aim of this study was to assess the degree of anemia in patients with pneumonia and to correlate the severity of anemia with outcome in patients with pneumonia. 
Material & Method: Present prospective comparative study was conducted among the Children less than 5 years of age diagnosed as community acquired pneumonia (CAP) admitted in wards and ICUs of hospitals affiliated to JJM Medical College, Davangere. Informed consent was taken from parents of all children to be enrolled in the study with written consent in the language understood by parents. Detailed history and physical examination findings were recorded. Hb level less than 11 g/dl were considered as anaemia in the study. The study group included 80 cases of CAP with anaemia and 80 cases of CAP without anaemia. The data were entered in excel sheet and analysed using SPSS v21.0 operating on windows 10. A p-value of <0.05 was considered statistically significant.
Result: A total of 160 participants with comparable mean age and gender between the groups. On assessment of type of anemia, 55% of the patients with microcytic hypochromic anemia, 25% with normocytic normochromic anemia, 13.8% with macrocytic anemia and 6.2% with microcytic normochromic anemia. There was significant lower mean hemoglobin among the patients with mortality compared to the patients recovered. (p<0.05) On correlation of the hemoglobin level with the hospital stay, there was linear inverse relation, patients with lower hemoglobin showed longer hospital stay (r=-0.546, p<0.05).
Conclusion: There is a significant association of the magnitude of pneumonia with the presence of anemia. Also, anemia among the patients with pneumonia had higher incidence of requirement of mechanical ventilation, longer hospital stay and higher incidence of mortality.
Keywords: Anemia, Pneumonia, Mortality, Community acquired pneumonia. 



Introduction
In children under the age of five, acute lower respiratory tract infections are the main cause of mortality. Croup syndromes, bronchitis, bronchiolitis, and pneumonia are examples.1–3 Lower respiratory tract infections associated with anemia occur more commonly in children.4 Globally, pneumonia is the leading cause of death with age standardized mortality rates of 38.9/100000 children.5 In developing countries, more than 4 million children under 5 years of age die each year from acute respiratory tract infections(ARI), particularly pneumonia.5 The mortality due to Pneumonia may be avoided in children by using basic treatments, and it can be treated with low-cost, low-tech medicine and care.6–8
Anemia in children under 5 years of age, defined by the World Health Organization as a hemoglobin concentration < 11 g/dL, is a global public health problem.9 Anemia increases the risk of pneumonia and is associated with worst outcomes in children suffering from pneumonia.10 More than 75% of children with CAP progresses to severe disease. Identifying the risk factors allows timely institution of appropriate treatment and reduce the risk of death/complications.5 Low Hb level as a risk factor for LRTI is not fully evaluated.4 There is a need to evaluate anemia as a risk factor for worsening the outcome of pneumonia.11 This can be done by correlating the prevalence of anemia with the clinical outcome of pneumonia. 
Present study aimed to assess the magnitude of anemia in children under 5 years and correlating the outcome of pneumonia in children under 5 years with anemia and those without anemia.
Material & Method
Present prospective comparative study was conducted among the Children less than 5 years of age diagnosed as community acquired pneumonia (CAP) admitted in wards and ICUs of hospitals affiliated to JJM medical college, Davangere. Patients with CAP diagnosed using WHO recommendations, with presence of fever, cough, fast breathing and crepitations, decreased breathing sounds on auscultation were included in study. The patients with recurrent pneumonia, cystic fibrosis, congenital heart disease, malignancy, immunodeficiency, hematological disorders, hemodynamic instability, recurrent wheezing and recurrent aspiration were excluded from the study. 
Informed consent was taken from parents of all children to be enrolled in the study with written consent in the language understood by parents. Detailed history and physical examination findings was recorded. Hb level less than 11 g/dl were considered as anaemia in the study. The study group included 80 cases of CAP with anaemia and 80 cases of CAP without anaemia. Statistical analysis: The data were entered in excel sheet and analysed using SPSS v21.0 operating on windows 10. A p-value of <0.05 was considered statistically significant.
Result: 
Eighty patients with mean age of 31.96±13.56months, and 40 patients each were divided inot the children with anemia and without anemia. There is no significant difference between the mean age in two groups. 







	Table 1: Demographic details between two groups

	
	Anemia
	Non-Anemic
	p-value

	
	Mean
	SD
	Mean
	SD
	

	Age
	in months
	31.8
	13.1
	32.3
	13.6
	0.96

	Gender 
	Female
	33
	41.3%
	31
	38.8%
	0.747

	
	Male
	47
	58.8%
	49
	61.3%
	

	Hemoglobin g/dl
	8.3
	0.9
	12.2
	0.8
	0.01*

	Duration of stay
	9.0
	4.4
	6.2
	3.1
	0.01*

	Outcome 
	Death
	3
	3.8%
	1
	1.3%
	0.311

	
	Recovered
	77
	96.3%
	79
	98.8%
	

	Need for 
	Ward care
	33
	41.3%
	57
	71.3%
	0.01*

	
	Oxygen therapy
	30
	37.5%
	17
	21.3%
	

	
	Mechanical Ventilation
	17
	21.3%
	6
	7.5%
	



	Table 2: Hemoglobin concentration compared with outcome among Anemic patients

	
	Death
	Recovered
	p-value

	
	Mean
	SD
	Mean
	SD
	

	Hemoglobin g/dl
	7.1
	0.4
	8.3
	0.9
	0.01*


On assessment of severity of anemia, 17.6% of patients had mild anemia, 76.2% had moderate grade of anemia and 6.2% with severe anemia.
	Table 3: Comparison of the severity of anemia with outcome of patients

	
	Anemia
	Chi-square
(p-value)

	
	Mild Anemia
	Moderate Anemia
	Severe Anemia
	

	
	N
	N %
	N
	N %
	N
	N %
	

	Need for
	Ward care
	4
	80.0%
	12
	19.7%
	1
	7.1%
	12.90 (0.12)*

	
	Oxygen therapy
	1
	20.0%
	24
	39.3%
	5
	35.7%
	

	
	Mechanical Ventilation
	0
	0.0%
	25
	41.0%
	8
	57.1%
	

	Outcome
	Death
	0
	0.0%
	1
	1.6%
	2
	40.0%
	19.502 (0.01)*

	
	Recovered
	14
	100.0%
	60
	98.4%
	3
	60.0%
	


On comparison of the need for type of treatment with severity of the anemia, there was significant higher incidence of the patient’s mechanical ventilation was seen in 57.1% with severe anemia, 41% in moderate anemia. (p<0.05) 80% of the patients with mild anemia required the ward care and 19.7% with moderate anemia and 7.1% with severe anemia needed ward care

Figure 1: Comparison of the anemia severity with duration of hospital stay

[bookmark: _Toc127776610]Figure 2: Association of the duration of stay with hemoglobin levels among participants
On correlation of the hemoglobin level with the hospital stay, there was linear inverse relation, patients with lower hemoglobin showed longer hospital stay (r=-0.546, p<0.05)
Discussion
In developing countries, more than 4 million children under 5 years of age die each year from acute respiratory tract infections (ARI), particularly pneumonia.5Anemia in children under 5 years of age, defined by the World Health Organization as a hemoglobin concentration < 11 g/dL, is a global public health problem.9 In children under the age of five, accounting for 14% of all fatalities in children under the age of five but 22% of all deaths in children aged one to five.12,13
In present study on assessment of type of anemia, 55% of the patients with MHA, 25% with NNA, 13.8% with MA and 6.2% with MNA. Mean hemoglobin level in the anemic and non anemic groups were 8.30.9g/dl and 12.2±0.8g/dl, respectively, with significant P-value of 0.01. Similar to our study, no significant difference in the mean age and gender distribution was found in the study by Mourad S et al., also the mean haemoglobin level in the anaemic and non-anemic groups was 9.99 ±0.62 g/dl and 11.99 0.92 g/dl, respectively, with a significant P-value of 0.001. 14 In another study by Garrido D et al., anemia was found in 21.25%. Prevalence of anemia in children under 36 months was significantly higher than those with over 3 years age. It was concluded that anemia is a frequent condition in pediatric pneumonia particularly during the first 3 years of life.15 Reade MC et al., One in three (33.9%) individuals had at least mild anaemia upon presentation, three in five (62.1%) were anaemic at some time during their hospital stay, and one in two (54.5%) survivors were released anaemic.16
On comparison of the mean hemoglobin level with the outcome among the patients, there was significant lower mean hemoglobin among the patients with mortality (7.1±0.4) compared to the patients recovered (8.3±0.9).(p<0.05) On correlation of the hemoglobin level with the hospital stay, there was linear inverse relation, patients with lower hemoglobin showed longer hospital stay (r=-0.546, p<0.05) However the patients on mechanical ventilator required longer days of hospital stay compared to the patients treated in ward or in PICU.(p<0.05) On assessment of days of hospital stay, there is significant longer hospital stay among the patients with anemia compared to the patients without anemia group.(p<0.05) Concordance to present study, Banajeh SM et al., documented that the patients with severe anemia showed the higher incidence of death compared to the patients with less severe anemia. Study showed that Hb less than 10g/dl was a significant risk factor for death from severe pneumonia.17 In line to our study, Mourad S et al., documented that the lower hemoglobin level shown as a risk factor for lower respiratory tract infection. Anemic children were twice as likely as the control group to get a lower respiratory tract infection, with iron deficiency anaemia predominating.14 It was concluded in study by Rani N etal., that anemia is generally neglected while treating pediatric pneumonia so pediatricians must check Hb levels on routine basis among this targeted population.18
Chisti MJ et al., documented that using multivariable logistic regression analysis, anaemia was found to be independently associated with fatal outcome after adjusting for potential confounders such as female sex, lack of immunisation, abnormal mental status, severe acute malnutrition, dehydration, hypoxemia, severe sepsis, and bacteremia (OR = 1.88, 95% CI 1.23-2.89, p = 0.004).19 Another study by Chang IF et al., documented that Anemia is a biomarker linked to poor outcomes in paediatric CAP, and individuals with IDA or normocytic anaemia should be closely evaluated and handled since they may have a more severe condition.20 The finding that the prevalence of anaemia is inversely related to increasing age in children under the age of five who are hospitalised for pneumonia/severe pneumonia is quite noteworthy. This might be because newborns have a greater frequency of severe diseases, such as severe acute malnutrition21,22 and severe sepsis,23 than older children, and these severe illnesses have been linked to anaemia.
Conclusion
There is a significant association of the magnitude of pneumonia with the presence of anemia. Also, anemia among the patients with pneumonia had higher incidence of requirement of mechanical ventilation, longer hospital stay and higher incidence of mortality. The study also documented a direct relation of the severity of anemia with longer hospital stay and worst outcome as mortality. Hence the study strengthen the findings that the pneumonia patients with anemia should be treated with additional care and intervention at the appropriately to reduce the worst outcome in them.
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ABSTRACT


 


Background


: 


Acute lower respiratory tract infections are the leading cause of death in children under five years of 


age. The 


aim of this study was to assess the degree of anemia in patients with pneumonia and to correlate the severity of anemia with 


outcome in patients with pneumonia.


 


 


Material & Method


:


 


Present prospective comparative study was conducted among the Chil


dren less than 5 years of age 


diagnosed as community acquired pneumonia (CAP) admitted in wards and ICUs of hospitals affiliated to JJM 


Medical 


C


ollege, Davangere. Informed consent was taken from parents of all children to be enrolled in the study with wri


tten consent 


in the language understood by parents.


 


Detailed history and physical examination findings 


were


 


recorded. Hb level less than 


11 g/dl were considered as anaemia in the study. The study group included 80 cases of CAP with anaemia and 80 cases of 


CAP without anaemia. 


The data were entered in excel sheet and analysed using SPSS v21.0 operating on window


s 10. A p


-


value of <0.05 was considered statistically significant.


 


Result


: 


A total of 160 participants with comparable mean age and gender between the groups. On assessment of type of 


anemia, 55% of the patients with microcytic hypochromic anemia, 25% with


 


normocytic normochromic anemia, 13.8% with 


macrocytic anemia and 6.2% with microcytic normochromic anemia. There was significant lower mean hemoglobin among 


the patients with mortality compared to the patients recovered. (p<0.05) On correlation of the hem


oglobin level with the 


hospital stay, there was linear inverse relation, patients with lower hemoglobin showed longer hospital stay (r=


-


0.546, 


p<0.05).


 


Conclusion


: 


There is a significant association of the magnitude of pneumonia with the presence of anemia. Also, anemia 


among the patients with pneumonia had higher incidence of requirement of mechanical ventilation, longer hospital 


stay


 


and 


higher incidence of mortali


ty.


 


Keywords


: 


Anemia, Pneumonia, Mortality, Community acquired pneumonia. 


 


 


 




Indian Journal of Basic and Applied Medical Research; June 2023: Vol. - 12, Issue -   3 ,  35  –   40    DOI:   10.36855/IJBAMR/2022/98215.57 80     35   www.ijbamr.com   P ISSN: 2250 - 284X, E ISSN: 2250 - 2858     Original article:   Relationship between severity of anemia and outcome in children  youn ger than 5 years with pneumonia   Dr  Ajaykumar  G D esai   ,  Dr.Manjunatha Sarthi   ,  Dr.Muganagouda patil ,    Dr Suchetha S morabad ,  Dr.Jeeva T Mathew     Department of  Paediatrics,  JJM Medical  College,   Dawangiri    Corresponding author *       This work is  licensed under a Creative Commons Attribution - NonCommercial 4.0 International License   Date of submission:    15  April   2023   Date of Final acceptance: 2 1   May 2023     Date of Publication:  02 June 2023   Source of support: Nil      Conflict of interest: Nil     ABSTRACT   Background :  Acute lower respiratory tract infections are the leading cause of death in children under five years of  age. The  aim of this study was to assess the degree of anemia in patients with pneumonia and to correlate the severity of anemia with  outcome in patients with pneumonia.     Material & Method :   Present prospective comparative study was conducted among the Chil dren less than 5 years of age  diagnosed as community acquired pneumonia (CAP) admitted in wards and ICUs of hospitals affiliated to JJM  Medical  C ollege, Davangere. Informed consent was taken from parents of all children to be enrolled in the study with wri tten consent  in the language understood by parents.   Detailed history and physical examination findings  were   recorded. Hb level less than  11 g/dl were considered as anaemia in the study. The study group included 80 cases of CAP with anaemia and 80 cases of  CAP without anaemia.  The data were entered in excel sheet and analysed using SPSS v21.0 operating on window s 10. A p - value of <0.05 was considered statistically significant.   Result :  A total of 160 participants with comparable mean age and gender between the groups. On assessment of type of  anemia, 55% of the patients with microcytic hypochromic anemia, 25% with   normocytic normochromic anemia, 13.8% with  macrocytic anemia and 6.2% with microcytic normochromic anemia. There was significant lower mean hemoglobin among  the patients with mortality compared to the patients recovered. (p<0.05) On correlation of the hem oglobin level with the  hospital stay, there was linear inverse relation, patients with lower hemoglobin showed longer hospital stay (r= - 0.546,  p<0.05).   Conclusion :  There is a significant association of the magnitude of pneumonia with the presence of anemia. Also, anemia  among the patients with pneumonia had higher incidence of requirement of mechanical ventilation, longer hospital  stay   and  higher incidence of mortali ty.   Keywords :  Anemia, Pneumonia, Mortality, Community acquired pneumonia.       

