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Abstract 

Introduction: Hyponatremia is a common electrolyte imbalance observed in children with pneumonia. Presence of 

hyponatremia may increase the morbidity and mortality in pneumonia. The purpose of the study was to find the frequency of 

hyponatremia in 2 months to 5 years old children hospitalized with pneumonia and to correlate the hyponatremia with the 

severity of pneumonia. Methods: This prospective observational study involved 122 children of 2 months to 5 years, admitted 

in tertiary care hospital from 2016 to 2018 with community acquired pneumonia. Subjects were classified as pneumonia and 

severe pneumonia according to WHO criteria. Relevant demographic, clinical data and outcome of the patients were noted. 

Serum sodium was analyzed and was correlated with severity of pneumonia. Results: Out of 122 children included in this 

study, 73 were boys and 49 were girls. Hyponatremia was found in 43.5% of children with community acquired pneumonia. 

Mild hyponatremia was the commonest and seen in 66% children. 68% of children with severe pneumonia had hyponatremia 

compared to 23% children with pneumonia (p value<0.01). 48% of patients with hyponatremia compared to 26% of patients 

without hyponatremia had hospital stay more than 7 days which was statistically significant. Mortality was 12% in children 

with hyponatremia compared to 1.5% with normonatremia. Conclusion: Hyponatremia is a common electrolyte imbalance 

found in community acquired pneumonia and more commonly seen in severe pneumonia. Hyponatremia is associated with 

prolonged hospital stay and increased mortality.  
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Introduction 

Pneumonia is a significant cause of mortality in childhood 

throughout the world particularly in developing countries 

[1]. Pneumonia accounts for 15% of all deaths of children 

under 5 years old, killing 808694 children in 2017 [2]. 

According to UNICEF data updated on December 2018, 

India has a under five mortality rates of 39.4 per 1,000 live 

births [3]. Pneumonia is a frequent cause of hospitalization 

among children and is associated with several 

complications. One of the common electrolyte 

abnormalities seen in pneumonia is hyponatremia. 

Hyponatremia is defined as a serum sodium concentration 

of less than 135mq/dl [4]. Various studies done in western 

countries have reported a high prevalence of hyponatremia 

in community acquired pneumonia. Hyponatremia could 

result from a sodium deficit or surplus of water. 
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Exact cause of hyponatremia in community acquired 

pneumonia is still being studied. The basic 

pathophysiology is thought to be due to stress induced 

release of antidiuretic hormone (ADH). This inappropriate 

production of ADH produces water retention and hence 

euvolemic hyponatremia leading to SIADH [5-8]. 

 

Hyponatremia has also been documented as a marker of 

severe illness and increased mortality in few studies [9]. 

However, Indian studies on hyponatremia in community 

acquired pneumonia in children are few.  

 

Hence this study was done to find out the frequency of 

hyponatremia in community acquired pneumonia in under 

5 children hospitalized in rural tertiary setting and to 

correlate the serum sodium levels to severity of 

pneumonia. 
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Objectives of the study  

1) To find out the frequency of hyponatremia in 

      community acquired pneumonia. 

2) To correlate hyponatremia with severity of pneumonia 

      and outcome. 

Methodology 

Type of study: Prospective observational study 

Settings: Pediatric department of MVJ Medical college 

and Research Hospital, Hoskote, Bangalore. 

Duration: Over a period of 2 years from 2016 to 2018. 

Sample Size: Sample size of 122 was calculated using the 

formula n=4pq/ (e)2. 

 

Inclusion criteria: Children with age 2 months to 5 years, 

admitted in the hospital and diagnosed clinically as 

community acquired pneumonia according WHO criteria 

(presence of fever, cough, tachypnea for the age) [10] 

were included in the study. 

 

Exclusion criteria: Children with preexisting respiratory 

and cardiac morbidity, with associated diarrhea, on 

medications and diseases affecting sodium homeostasis 

and with pneumonia due to nosocomial infection or 

aspiration were excluded. 

 

Data collection procedure: A total of 122 children were 

included in the study. As per revised WHO ARI 

guidelines, according to severity, subjects were classified 

as having pneumonia or severe pneumonia [10]. At the 

time of admission, serum sodium was sent and analyzed 

using automated analyzer that uses ISE (ion selective 

electrode) technology. Subject’s clinical data including 

age, sex, requirement of ventilation, duration of hospital 

stay and the final outcome (death or discharged) were 

recorded in all patients. Serum sodium concentration 

<135mEq/L was considered as hyponatremia.  

 

Hyponatremia was classified as mild, moderate and severe 

as follows:  Serum sodium of 131 to 134 mEq/L was 

considered as mild, 126 to130mEq/L as moderate and 

equal to or less than 125 mEq/L as severe hyponatremia. 

Hyponatremia was correlated with age, sex, severity of 

community acquired pneumonia, shock, requirement of 

ventilation, duration of hospital stay and outcome (death 

or improved). 

 

Data analysis: Data was entered in the Microsoft Excel 

spread sheet and analyzed. The statistical software namely 

SAS 9.2, SPSS 15.0 Stata 10.1, Medcal 9.0.1, Systat 12.0 

and R environment ver 2.11.1 were used for analysis of 

data. The primary and secondary outcomes were expressed 

as percentage. Chi Square test was used to determine the 

association between outcome variable and dependent 

variable. P value </=0.01 was considered strongly 

significant. P value between 0.05 -0.01 was considered 

moderately significant. 

 

Ethical consideration: Ethical clearance was obtained 

from the ethical committee of the institution. 

Results  

122 children admitted with pneumonia were included in the study. 94 (77%) patients were in 2 months to 2 years of age group 

and 28 (23%) patients were in 2-5 years of age group. 73 patients (63%) were males and 49 patients (40%) were females. 68 

patients (56%) had pneumonia and 54 patients (44%) had severe pneumonia. 

 

Frequency of hyponatremia: Out of 122 patients included in the study, 53 (43.5%) patients with community acquired 

pneumonia had hyponatremia.  According to severity, hyponatremia was divided into three categories: mild, moderate and 

severe. Out of 53 children with hyponatremia, majority of the patients i.e. 35 children (66%) had mild hyponatremia, followed 

by moderate hyponatremia in 11(21%) patients and severe hyponatremia in 7 (13%) patients.  

 

Correlation of Hyponatremia with Age, Gender and Nutrition: Age wise, pneumonia patients were grouped into following 

age groups: 2 months to 2 years and 2 to 5 years. 42 patients out of 94 patients (42 %) in the age group of 2 months to 2 year 

and 13 out of 28 patients (46%) in the age group of 2-5 years developed hyponatremia. There was no statistically significant 

difference noted in the frequency of hyponatremia in both the age groups (p value >0.05). 

 

In the present study, 73 were males and 49 were females. 40% of males with pneumonia had hyponatremia compared to 49% 

of females with pneumonia. Hyponatremia was more commonly seen in females compared to males, however there was no 

statistically significant difference (P value >0.05).  

 

Children were categorized according to nutritional status as normal and malnourished. 37 patients out of 92 patients with 

normal nutrition (40%) had hyponatremia compared to 16 out of 30 patients with malnutrition (53%) had hyponatremia. It was 

found that hyponatremia was found in both the groups with normal nutrition and malnutrition and there was no statistically 

significant difference (P>0.05). 
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Correlation of hyponatremia with severity of pneumonia: According to revised WHO classification, classified illness was 

divided into 2 severity categories: Pneumonia and Severe Pneumonia. Hyponatremia was correlated with severity of illness 

(Table 1). 

 

     Table-1: Correlation of hyponatremia with severity of pneumonia.  

WHO 

classification of Pneumonia 

Total number of 

children 

(n=122) 

Hyponatremia 

(n=53) 

Normonatremia 

(n=69) 

P 

Value 

Pneumonia 68 16 (23%) 52(77%)  

0.001 Severe pneumonia 54 37 (68%) 17 (32%) 

Total 122 53 69 

37 out of 54 patients (68%) with severe pneumonia had hyponatremia compared to 16 out of 68 patients (23%) with 

pneumonia. Hyponatremia was more commonly seen in severe pneumonia group when compared to the pneumonia group. The 

difference was found to be statistically significant (p<0.01).  

 

Correlation of severity of pneumonia with severity of hyponatremia: Severity of hyponatremia was correlated with 

severity of pneumonia (Table 2).  

 

      Table-2: Correlation of Severity of pneumonia with severity of hyponatremia. 

WHO 

classification of 

Pneumonia 

Hyponatremia Total number of 

children with 

hyponatremia (n=53) 

P Value 

Mild Moderate Severe 

Pneumonia 15 (94%) 0 1 (6%) 16  

 

0.016 
Severe pneumonia 20 (54%) 11 (30%) 6 (16%) 37 

Total 35 11 7 53 

94% of patients in pneumonia group and 54% of patients in severe pneumonia group had mild hyponatremia. It was seen that 

mild hyponatremia was the commonest in both the pneumonia and severe pneumonia group. Moderate and severe 

hyponatremia was more commonly seen in the severe pneumonia group compared to pneumonia group. The difference was 

statistically significant (P value =0.01). 

 

Correlation of Hyponatremia with Shock and mechanical ventilation:  

Hyponatremia was correlated with presence of shock (Table3). 

 

      Table-3: Correlation of hyponatremia with shock.  

 

Shock 

Normonatremia 

(n=69) 

Hyponatremia 

(n=53) 

Total number of 

children (n=122) 

P Value 

Absent 67 (67%) 33 (33%) 100  

0.0001 Present 2 (9%) 20 (91%) 22 

Total 69 53 122 

91% of patients with shock had hyponatremia compared to 33 % of patients without shock. The difference was statistically 

significant (P<0.01). Hyponatremia was also correlated with requirement of mechanical ventilation (table 4). 

 

     Table-4: Correlation of hyponatremia with mechanical ventilation. 

Mechanical 

ventilation 

Normonatremia 

(n=69) 

Hyponatremia 

(n=53) 

Total number of 

patients (n=122) 

P Value 

Not required 67(63%) 40(37%) 107  

0.0001 Required 2(13%) 13(87%) 15 

Total 69 53 122 
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Mechanical ventilation was required by 15(12%) patients. 87% of patients requiring mechanical ventilation compared to 37% 

of patients not requiring mechanical ventilation had hyponatremia. Hyponatremia was more commonly seen in patients 

requiring mechanically ventilation. The difference was statistically significant (P value<0.01). 

 

Correlation of Hyponatremia to Duration of hospital Stay and Outcome: 

Hyponatremia in survived patients was correlated to duration of hospital stay (Table 5).  

 

      Table-5: Correlation of hyponatremia to duration of hospital stay. 

Duration of Hospital 

stay 

Normonatremia 

(n=68) 

Hyponatremia 

(n=48) 

Total number of survived 

patients(n=114) 

P 

Value 

<7 days 50(74%) 24(52%) 74  

0.01 >7days 18(26%) 22(48%) 40 

Total 68 46 114 

48% of patients with hyponatremia compared to 26% of patients without hyponatremia had hospital stay more than 7 days. 

Children with hyponatremia had prolonged duration of hospital stay compared to children without hyponatremia. The 

difference was statistically significant.  

 

Hyponatremia in community acquired pneumonia was correlated with mortality (Table 6). 

 

       Table-6: Correlation of hyponatremia to outcome. 

Outcome Normonatremia 

(n=69) 

Hyponatremia 

(n=53) 

Total number of children 

(n=122) 

P Value 

Improved 68(98.5%) 46(87%) 114  

 

0.01 

Death 1(1.5%) 7(13%) 8 

Total 69 53 122 

Mortality in patients with community acquired pneumonia was 6.5% (8/122 patients). Mortality was 13 % in patients with 

hyponatremia compared to 1.5% in patients with normonatremia. The difference was statistically significant (P=0.016).  

Discussion 

Pneumonia is one of the common causes of hospital 

admission of children. Hyponatremia is commonly 

observed electrolyte abnormality in them and is commonly 

seen to be associated with high morbidity and mortality. 

So, the frequency of hyponatremia was studied in 

community acquired pneumonia and its association with 

severity of illness, duration of hospital stay and mortality. 

 

In the present study, 42% of children were in age group of 

2 months to 2 years and 46% of children were in the age 

group of 2 to 5 years. Serious infections including 

Pneumonia are commoner in less than 2 years of age 

group because of waning protective passive immunity by 

maternal antibodies and their immature immune system. 

Among 122 children included in the study, 73 were males 

(60%) and 49 (40%) were females. This distribution is 

similar to studies done by Mandal et al [11] and Duru et al 

[12] showing 62 % and 57 % males respectively in their 

studies. In the present study, hyponatremia was seen in 

43.5% of children with community acquired pneumonia. 

Studies done by Don M et al [13] and Otheo et al [14]. 

showed almost similar frequency of hyponatremia in  

 

 

pneumonia i.e. 45.4% and 39.7% respectively. Indian 

study done by Chaitra et al [15] also found hyponatremia 

in 47.2% of children with pneumonia. However, some 

studies done in India, showed hyponatremia in 21-27 % of 

patients with pneumonia [11,16]. In a study done in India 

by Mandal et al [11] recorded hyponatremia in 21% of 

pneumonia patients and in a study done at PGI 

Chandigarh, 27% of patients had hyponatremia [16].  

 

Age, sex and nutritional status had no correlation with 

occurrence of hyponatremia in the present study. This was 

comparable to study done by Don M et al [13]. In the 

present study, mild hyponatremia was the commonest and 

was seen in 66% of children with hyponatremia. Only 

21% and 13% had moderate and severe hyponatremia 

respectively. This was comparable to the study done by 

Mandal et al [11] and Nair et al [17]. Studies done by 

Mandal et al [11] and Don M et al [13] reported mild 

hyponatremia in 81% and 92% of patients with 

hyponatremia respectively. Even the study done by Nair et 

al [17] showed only 4.1% of patients with community 

acquired pneumonia had serum sodium level < 130mEq/ 
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L. In the present study, hyponatremia was more commonly 

seen in severe pneumonia group than pneumonia group. 

70% of patients in severe pneumonia group had 

hyponatremia against 30% of patients in pneumonia group 

with P value<0.01. It was observed in the present study 

that mild hyponatremia was the commonest in both 

pneumonia and severe pneumonia group. However, severe 

hyponatremia was more commonly associated with severe 

pneumonia. 16% of patients in severe pneumonia group 

had severe hyponatremia compared to 6% of patients in 

pneumonia group.  

 

Hyponatremia was also more commonly seen in patients 

with shock (91%) compared to patients without shock 

(9%) and patients requiring mechanical ventilation (87%) 

than in children not requiring mechanical ventilation 

(38%). Both the presence of shock at the time of 

admission and requirement of mechanical ventilation 

suggest more severe illness. Most probably significant 

association of hyponatremia with shock and requirement 

of mechanical ventilation is because of severe nature of 

the illness. Similarly, study done by Don M et al [13] 

showed that hyponatremia was associated with severity of 

community acquired pneumonia assessed by fever, need of 

hospitalization and serum nonspecific inflammatory 

markers and this was statistically significant with P value 

<0.01. 

 

In the present study, hyponatremia was significantly 

associated with prolonged hospital stay (> 7 days) i.e. 48% 

of survived patients with hyponatremia had prolonged 

hospital stay compared to 26% without hyponatremia. 

Mortality was significantly high i.e. 13% among patients 

with hyponatremia compared to 1.5% in patients without 

hyponatremia (p<0.001). In a similar study done by Karki 

L et al [18] reported that hyponatremia at admission was 

significantly associated with a longer duration of hospital 

stay and higher death rate. In a study done by Singhi et al 

[16] on frequency and significance of electrolyte 

abnormalities in pneumonia, 4/100 children with 

pneumonia died and all four of them had a serum sodium 

concentration less than or equal to 125mmol/L which 

persisted till death and concluded that presence of severe 

hyponatremia was associated with three-fold increase in 

risk of death. Similar results are also seen in study done by 

Guru Swamy et al [19] 

 

Recently, few studies are being done to find out the exact 

cause of hyponatremia in community acquired pneumonia. 

Swart RM et al [20] in their article on hyponatremia and 

inflammation mentioned data supporting a role in the non 

osmotic release of vasopressin and thought that this 

mechanism may play role in clinically significant forms of 

hyponatremia. However, Tagarro A et al [21] in their 

study to determine the proportion of syndrome of 

inappropriate antidiuretic hormone (SIADH) secretion 

among patients with CAP with hyponatremia found that 

true SIADH is a rare event in patients with CAP with 

hyponatremia but has a good correlation with 

inflammatory markers. Hausman-Kedem M et al [22] in 

their study concluded that B-type natriuretic peptide 

(BNP) is unlikely to play a causative role in the 

mechanism of hyponatremia in community acquired 

pneumonia. However, whatever is the cause of 

hyponatremia in community acquired pneumonia, various 

studies including the present study have consistently 

shown hyponatremia being a common electrolyte 

imbalance in community acquired pneumonia and is 

associated with severe illness and increase in the 

morbidity and mortality. The major limitation of the 

present study was the cause of hyponatremia in pneumonia 

not studied. 

Conclusions 

Hyponatremia is commonly seen in children with 

community acquired pneumonia with incidence of 43.5% 

in the present study and is more common in severe 

pneumonia. Mild hyponatremia is the commonest form of 

hyponatremia seen in community acquired pneumonia. 

Hyponatremia is significantly associated with prolonged 

hospital stay and increased mortality.  

What this study adds to the existing 

knowledge? 

Serum electrolytes should be measured in the hospitalized 

children with pneumonia and presence of hyponatremia at 

the time of admission will be helpful in predicting 

morbidity and mortality in children with pneumonia. 
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