
BEPLS Special Issue [1] 2022                            364 | P a g e             ©2021 AELS, INDIA 

Bulletin of Environment, Pharmacology and Life Sciences 
Bull. Env. Pharmacol. Life Sci., Special Issue [1]2022 : 364-368 
©2022 Academy for Environment and Life Sciences, India 
Online ISSN 2277-1808 
Journal’s URL:http://www.bepls.com 
CODEN: BEPLAD 
ORIGINAL ARTICLE            OPEN ACCESS 

 
A Study of Incidence of Hyponatremia and Its Influence on 

Outcomes in Children Admitted in PICU With Lower Respiratory 
Tract Infection 

 
 Rangasamy Krishnamoorthi1, Niravkumar Ashokbhai2, R.Saranya3,*, Kiranmaye. P4, L.R. Saranya5 

1Professor & Head, Department of Pediatrics, Vinayaka Missions Kirupananda Variyar Medical college and 
Hospitals, Salem, Tamilnadu, India. 

2Postgraduate, Department of Pediatrics, Vinayaka Missions Kirupananda Variyar Medical college and 
Hospitals, Salem, Tamilnadu, India. 

3Associateprofessor, Department of Pediatrics, Vinayaka Missions Kirupananda Variyar Medical college 
and Hospitals, Salem, Tamilnadu, India. 

4Registar, Apollo Hospital, Karaoakkam, Chennai, Tamilnadu, India 
5Assistant professor,Department of Pediatrics, Vinayaka Missions Kirupananda Variyar Medical college 

and Hospitals, Salem, Tamilnadu, India. 
*Email id: drsaranpaeds86@gmail.com 

 

 
ABSTRACT 

Hyponatremia is the common electrolyte disturbances occurring in the hospitalized children. The objective is to 
characterize the relationship between hyponatremia within 2 hours of admission to the PICU in the setting of lower 
respiratory tract infections and to investigate whether there is a relation between hyponatremia and the severity and 
outcome of LRTI.  To study the relation between hyponatremia and the severity and outcome of LRTI. The study was 
conducted in the department of pediatrics of VINAYAKA MISSIONˊS KIRUPANANDA VARIYAR MEDICAL COLLEGE AND 
HOSPITAL.200patients with lower respiratory tract infections admitted during one year were prospectively enrolled in 
the study. Serum sodium levels were assessed within 2 hrs of admission in PICU and before 5 hours of discharge from 
PICU. Hyponatremia was found in 38% of children at the time of admission. Mild hyponatremia seen in 22% and 
moderate hyponatremia was seen in 16%. Hyponatremia was associated with heart rate with p-value 0.001 and 
tachycardia with p-value is 0.001. Hyponatremia was associated with leukocytosis with a p-value of 0.001 and associated 
with prolonged hospital stay with a p-value of with mean of 4.6 for moderate hyponatremia and mean of 4.5 for mild 
hyponatremia. This study shows hyponatremia is a common electrolyte disturbance occurring in children with lower 
respiratory tract infections. Thus serum electrolytes should be assessed for all children admitted in PICU with lower 
respiratory tract infections. In our study tachycardia, tachypnea increased leukocyte count could be considered as 
possible risk factors influencing the degree of hyponatremia and the outcome of hospital stay. Mild and moderate 
hyponatremia is common among hospitalized children and influences the length of the stay in the hospital. 
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INTRODUCTION 
Lower respiratory tract infection (LRTI) is one of the serious illnesses especially in less than 5 years of 
age requiring hospitalization and attributes to 30 % of deaths annually worldwide especially due to 
pneumonia as the leading cause [1]. LRTI is an infection below the level of the larynx and include: 
bronchiolitis, bronchitis, pneumonia, and empyema. Fluids and electrolytes are the main pillars in the 
maintenance of body homeostasis [2]. The most important among electrolytes is sodium which is the 
abundant cation of the extracellular fluid [3]. Hyponatremia is the most common electrolyte abnormality 
seen in the intensive care unit (ICU), with an incidence as high as 30% in some reports [4]. Hyponatremia 
often develops in acute inflammatory diseases such as meningitis, respiratory tract infections, febrile 
convulsions, and Kawasaki disease in children [5]. Patients with pneumonia and bronchiolitis, the most 
common diseases encountered in pediatric general practice, are at particular risk of developing 
hyponatremia due to antidiuretic hormone (ADH) oversecretion Hyponatremia associated with pediatric 
pneumonia is most commonly due to the syndrome of inappropriate antidiuretic hormone secretion 
(SIADH)[6]. This syndrome is characterized by hyponatremia and hypoosmolality and results from the 
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inappropriate and continued secretion and/or action of antidiuretic hormone despite normal or 
increased plasma volume [7]. Hyperinflation of the lungs, a hallmark of bronchiolitis, wheezing, asthma, 
reduces blood flow to the right atrium and stimulates the release of AVP from infection, below the level of 
the larynx from the posterior pituitary [8]. 
 
MATERIAL AND METHODS 
The study was conducted in the department of pediatrics of Vinayaka MissionˊS Kirupananda Variyar 
Medical College and Hospital.200 patients with lower respiratory tract infections admitted during one 
year were prospectively enrolled in the study. Serum sodium levels were assessed within 2 hours of 
admission of PICU and before 5 hours of discharge from PICU. Inclusion criteria: Children with lower 
respiratory tract infection admitted to PICU. Exclusion criteria: Endocrine disorders, Renal failure, 
Metabolic disease, Chromosomal disorder and genetic disorders, Recent surgery, Previous history, and 
diagnosis of syndrome of inappropriate antidiuretic hormone syndrome, Diarrhoea, Chronic diseases, 
Parents who refuse to give consent. The demographic profile and relevant information of individual 
patient were collected by using a structured proforma by interviewing the mother and informed consent 
was obtained .serum sodium levels were estimated for all the patients admitted in PICU with LRTI within 
2 hours of admission. serum sodium values were assessed before 5 hours during discharge from PICU.2 
ml of venous blood sample were collected from the patients admitted with LRTI in PICU within 2 hours of 
admission for the assessment of serum sodium levels .2 ml of the venous blood sample was again 
collected from the patient 5 hours before discharge for assessment of serum sodium levels for the 
patients enrolled in the study. Temperature of the children was measured at the axilla using a digital 
thermometer. Oxygen saturation was measured using pulse oximetry. Complete blood counts were 
analyzed using an auto hematology analyzer. Serum sodium levels were measured using an EasyLyte plus 
analyzer. All the investigations were collected and documented 
 
RESULT 
The collected data were analyzed with SPSS statistics software 23.0 version. Chisquare test was used to 
determine the association between the outcome variable and the dependent variable. mean and standard 
deviation were used to assess the other parameters. 

TABLE 1:AGE WISE DISTRIBUTION AMONG STUDY GROUP 
Age Frequency Percentage 

Less than 1 yr 15 7.5 
1 - 5 yrs 89 44.5 

6 - 10 yrs 62 31.0 
11 - 15 yrs 34 17.0 

Total 200 100.0 
Table 1 shows the age-wise distribution of the study population. It is seen from the table majority of the 
study subjects were in the age group from 1-5 years of age. 

 
TABLE 2: GENDER WISE DISTRIBUTION AMONG STUDY GROUP 

 Sex Male Female 
Male 115 57.5 
Female 85 42.5 
Total 200 100 

Table 2 shows gender wise distribution among the study group. It is seen that table shows males are 
more in number than females. 

TABLE 3: CHEST INDRAWING IN THE STUDY POPULATION 
Chest Indrawing Frequency Percentage 

+ 123 61.5 
Nil 77 38.5 

TABLE:3 shows the majority of the children is having chest indrawing on admission 
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TABLE 4: HYPONATREMIA IN THE STUDY GROUP 
Hyponatremia 

Moderate Mild Normal 
 
Total 

 
Chi-square 

 
p 

N % N % N % 
At admission 32 16.0 44 22.0 124 62.0 200  

90.50 
0.001** 

At discharge - - 1 0.5 199 99.5 200 
Table 4 showing the hyponatremia is common with LRTI which was statistically significant with a p-value 
of 0.001 
 

TABLE 5: SHOWING HYPONATREMIA VERSUS CHEST INDRAWING 
 
Hyponatremia 

Chest Indrawing Total  
Chi-square 

 
 

p Nil +  
N 

 
% N % N % 

Moderate 0 0 32 16 32 16  
 
73.44 

 
 
0.001** 

Mild 0 0 44 22 44 22 
Normal 77 38.5 51 25.5 124 62 

 77 38.5 123 61.5 200 100   

Table 5 showing hyponatremia is associated with chest indrawing with a p-value of 0.001 

TABLE:6  COMPARISON OF SERUM SODIUM WITH 2 HOURS OF ADMISSION VERSUS HEIGHT , 
WEIGHT , HEART RATE , RESPIRATORY RATE , SPO2 IN ROOM AIR, HB , TOTAL COUNT AND 

DURATION OF ICU STAY 
TABLE 6 Hyponatremia  

At admission 
N Mean SD SE ANOVA P 

 
 

Height 

Moderate 32 103.75 25.24 4.46  
8.52 

 
0.001** Mild 44 96.05 18.45 2.78 

Normal 124 111.63 22.32 2.00 
Total 200 106.94 22.85 1.62   

 
 

Weight 

Moderate 32 18.08 10.11 1.79  
2.45 

 
0.089 Mild 44 16.57 16.53 2.49 

Normal 124 20.72 9.14 0.82 
Total 200 19.39 11.39 0.81   

 
 

Heart rate 

Moderate 32 132.84 21.45 3.79  
85.90 

 
0.001** Mild 44 135.82 17.58 2.65 

Normal 124 99.92 17.46 1.57 
Total 200 113.09 24.74 1.75   

 
Respiratory rate 

Moderate 32 44.59 15.68 2.77  
134.32 

 
0.001** Mild 44 46.11 13.07 1.97 

Normal 124 21.06 6.79 0.61 
Total 200 30.34 15.65 1.11   

 
Spo2 in room air 

Moderate 32 92.78 1.79 0.32  
216.60 

 
0.001** Mild 44 94.11 2.13 0.32 

Normal 124 97.95 1.05 0.09 
Total 200 96.28 2.63 0.19   

 
 

Hb 

Moderate 32 10.79 2.03 0.36  
1.22 

 
0.299 Mild 44 10.17 1.93 0.29 

Normal 124 10.63 1.89 0.17 
Total 200 10.56 1.93 0.14   

Total count Moderate 32 15987.50 2543.40 449.61  
86.23 

 
0.001** Mild 44 15263.64 3274.86 493.70 

Normal 124 8905.65 3759.79 337.64 
Total 200 11437.50 4756.33 336.32   

 
Duration of ICU Stay 

Moderate 32 4.69 2.51 0.44  
33.42 

 
0.001** Mild 44 4.57 2.05 0.31 

Normal 124 2.57 1.30 0.12 
Total 200 3.35 1.98 0.14   

TABLE 6 Showing initial heart rate was associated with hyponatremia with a p-value of 0.001 There is no 
significant association between hyponatremia and hemoglobin Hyponatremia was associated with the 
increased respiratory rate with a p-value of 0.001. Hyponatremia was associated with increase in the total 
count with a p-value of 0.001 There is no significant association between the weight of the study 
population and hyponatremia. Decreased oxygen saturation was observed in children with hyponatremia 
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with a p-value of 0.001. Duration of ICU stay was associated with hyponatremia with a p-value of 0.001. 
TABLE 7:COMPARISION OF SERUM SODIUM AT DISCHARGE VERSUS HEIGHT, WEIGHT, HEART 
RATE, RESPIRATORY RATE, SPO2 IN ROOM AIR, HB, TOTAL COUNT, DURATION OF PICU STAY 

 Hyponatremia 
At Discharge N Mean SD SE ANOVA p 

 
Height 

Mild 1 110.00 . . 
0.02 0.894 Normal 199 106.92 22.91 1.62 

Total 200 106.94 22.85 1.62   
 

Weight 
Mild 1 18.00 . . 

0.01 0.903 Normal 199 19.39 11.42 0.81 
Total 200 19.39 11.39 0.81   

 
Heart rate 

Mild 1 87.00 . . 
1.12 0.292 Normal 199 113.22 24.73 1.75 

Total 200 113.09 24.74 1.75   

Respiratory rate 
Mild 1 14.00 . . 

1.09 0.297 Normal 199 30.42 15.65 1.11 
Total 200 30.34 15.65 1.11   

Spo2 in room air 
Mild 1 98.00 . . 

0.43 0.513 Normal 199 96.27 2.63 0.19 
Total 200 96.28 2.63 0.19   

 
Hb 

Mild 1 11.00 . . 
0.05 0.818 Normal 199 10.55 1.93 0.14 

Total 200 10.56 1.93 0.14   
 

Total count 
Mild 1 10000.00 . . 

0.09 0.763 Normal 199 11444.72 4767.22 337.94 
Total 200 11437.50 4756.33 336.32   

Duration of Picu Stay 
Mild 1 3.00 . . 

0.03 0.860 Normal 199 3.35 1.98 0.14 
Total 200 3.35 1.98 0.14   

TABLE 7 Showing there is no statistical significance between the heart rate, respiratory rate, total count, 
spo2 in room air, and serum sodium levels at discharge 
 
DISCUSSION  
The present study is a prospective study was conducted in a PICU for all the patients admitted with lower 
respiratory tract infection. The etiology of hyponatremia in critically ill children may reflect an 
endogenous state of sodium dysregulation, iatrogenic causes, or both.[9] Children admitted to the critical 
care unit for respiratory insufficiency or respiratory failure due to lower respiratory tract infections have 
been recognized as having an increased risk for developing hyponatremia possibly due to dysregulation 
of arginine vasopressin, an antidiuretic hormone excessive. [10] In our study Hyponatremia was a 
frequent finding in LRTI in the majority of cases. Hyponatremia was mild in 22% of cases ,moderate in 
16% of cases which can be compared with a study conducted by Harari M. in which  91 children were 
enrolled out of which hyponatremia is predominant in all cases .100% hyponatremia is seen in cases with 
empyema. [11] All the patients with bronchopneumonia were found to have hyponatremia. In our study, 
children with hyponatremia had tachycardia, tachypnea, fever, and increased leukocyte count which 
increased the hospital stay in children. These findings can be compared with the study conducted by 
HenricksonKJ et.al in which Increased heart rate and tachypnoea at admission were correlated with lower 
values of sodium (z= −2.664, p = 0.007 and z = −1.705, p =0.089 respectively) in children with pneumonia. 
Moderate to severe hyponatremia seems to be substantially more common in developing tropical 
countries than elsewhere. [12] For example, the 27–31% of Indian children admitted with both 
community-acquired pneumonia and hyponatremia had more severe disease, less favorable outcomes, 
longer hospitalizations, higher occurrence of complications, and higher mortality rates than those 
admitted with pneumonia but without hyponatremia.[13]  In our study outcome of severity is based on 
the duration of hospital stay which is compared with thestudy by Wrotek et al which reported that 
children aged>4 years with both pneumonia and hyponatremia had higher WBC counts than those 
without hyponatremia, and we found that the age at admission was significantly higher in children with 
hyponatremia. In our study, there is an increased WBC count in patients with hyponatremia.[14] The 
etiology of CAP was revealed by serology in 97 patients. HN (serum sodium < 135 mmol/l) was present in 
49 (45.4%) children, and it was mild (> 130 mmol/l) in 92% of the cases. On admission, hyponatremic 
patients had higher body temperature (38.96 degrees C vs 38.45 degrees C, P = 0.008), white blood cell 
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count (21,074/microl vs 16,592/microl, P = 0.008) in our study showing higher temperature and high 
leucocyte count. [15] Hyponatremia was frequently associated in ICU admissions with lower respiratory 
tract infection in our study with a p-value of 0.001 which can be compared with Light MJ. Et.al who 
conducted a cross-sectional study in patients admitted with pneumonia with a hyponatremia p-value of 
0.01.[16]  In our study, the duration of hospital stay in patients with hyponatremia is more, moderate 
hyponatremia had prolonged duration of hospital stay which can be compared with a study by Lussky HO 
study and which had with moderate hyponatremia in  25.4% & severe hyponatremia in 13.7% the 
duration of hospital stay was increased.[17,18,19,20] 
 
CONCLUSION 
This study shows hyponatremia is a common electrolyte disturbance occurring in children with lower 
respiratory tract infections. Thus serum electrolytes should be assessed for all children admitted in PICU 
with lower respiratory tract infections. In our study tachycardia, tachypnea increased leukocyte count 
could be considered as possible risk factors influencing the degree of hyponatremia and the outcome of 
hospital stay. Mild and moderate hyponatremia is common among hospitalized childrenand influences 
the length of the stay in the hospital. Most of the cases of hyponatremia fluid restriction arenecessary. 
Hyponatremia can be used to predict the severity of the disease to a certain extent. 
 
CONFLICT OF INTEREST 
The authors declare that they have no conflict of interest. 
 
REFERENCES 
1. Adrogue HJ, MadiasNE. (2000). Hyponatremia. N Engl J Med. 25;342(21):1581-1589. 
2. Atkinson TP, BalishMF, Waites KB. (2008). Epidemiology clinical manifestations pathogenesis and laboratory 

detection of mycoplasma pneumoniae infections. FEMS microbiology reviews.2008;32(6):956-973. 
3. Bartter FC, Schwartz WB. (1967). The syndrome of inappropriate secretion of antidiuretic hormone. Am J Med. 

19-34. 
4. Buckingham SC, King MD, Miller ML. (2003).Incidence and etiologies of complicated parapneumonic effusions in 

children 1996 to 2001. Pediatr Infect Dis J. 22(6):499-503. 
5. Byington CL, Bradley JS. (2014). Pediatric community-acquired pneumonia. In: Cherry JD, Harrison GJD, Kaplan 

SL, Hotez P, Steinbach WJ, editors Feigin, and cherry’stextbook of pediatric infectious diseases. 7ted.Philadelphia: 
Elsevier; p. 283-294.  

6. Cilla, OnateE, PerezYarzaEG, MontesM, VicenteD, PerezTrallero E.(2008). Viruses in community-acquired 
pneumonia in children aged less than 3 years old: High rate of viral coinfection. J. Med. Virol. 80:1843-1849. 

7. Dhawan A, Narang A, Singhi S. (1992). Hyponatraemia and the inappropri¬ate ADH syndrome in pneumonia. 
Ann Trop Paediatr. 12(4):455-62 

8. Durbin WJ, Stille C. (2008). Pneumonia. Pediatr Rev.29(5):147-158. 
9. Eastham KM, Freeman R, Kearns AM, Eltringham G, Clark J, Leeming J et al. (2004). Clinical features etiology and 

outcome of empyema in children in the northeast of England. Thorax. ;59(6):522-525. 
10. Eisenhut M.(2006).  Extrapulmonary Manifestations of Severe Respiratory Syncytial Virus Infection- Systematic 

Review, Critical Care.2,4;159 
11. Harari M, Shann F, Spooner V, Meisner S, Carney M, del Campo J. (1991). Clinical signs of pneumonia in children. 

Lancet. 12;338(8772): 928 
12. HenricksonKJ. (1998). Viral pneumonia in children.Seminars in Pediatric Infectious Diseases. 9(3): 217-233. 
13. Hsieh SC, KuoYT, ChernMS, Chen CY, Chan WP, Yu C. (2007). Mycoplasma pneumonia clinical, and radiographic 

features in 39 children. Pediatrics International ; 49: 363–367. 
14. Lawrence Bannister. Respiratory system. Gray’s Anatomy. 38th edn (2000). Churchill Livin1g stone 1630-1631 
15. Len KA, Bergert L, Patel S, Melish M, Kimata C, Erdem G. (2010). Community-acquired Staphylococcus aureus 

pneumonia among hospitalized children in Hawaii. PediatrPulmonol. ;45(9):898-905. 
16. Light MJ. Pneumonia. In: Light MJ editor. (2013). Paediatric Pulmonology AAP. 1st ed. New Delhi: Jaypee 

Brothers; 391-421. 
17. Lussky HO, Friedstein H. (1920). Water retention in pneumonia. Am J Dis Child. 19(5):337-343. 
18. Mashable-Gittens EM, Grupp-Phelan J, Brody AS, Donnelly LF, BraceySE, Duma EM et al. (2005). Identifying 

children with pneumonia in the emergency department. Clin Pediatr (Phila).  44(5):427-435 
19. Nair V, Niederman MS, Masani N, Fishbane S.(2007).  Hyponatremia in community-acquired pneumonia. Am J 

Nephrol. ,27:184Y190. 
20. Parker D, Prince A.(2012). Immunopathogenesis of Staphylococcus aureus pulmonary infection. Semin 

Immunopathol. ;34(2):281-297. 
 
 

CITATION OF THIS ARTICLE 
R Moorthi, N Ashokbhai, R.Saranya, Kiranmaye. P, L.R. Saranya. A Study of Incidence of Hyponatremia and Its 
Influence on Outcomes in Children Admitted in PICU With Lower Respiratory Tract Infection. Bull. Env.Pharmacol. 
Life Sci., Spl Issue [1] 2022 : 364-368 

Moorthi et al 


