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Background and Objective: Despite the self-limiting nature of bronchiolitis, its severe 

forms require hospitalization. Electrolyte imbalance during bronchiolitis is common, 

however, the relationship between bronchiolitis severity and serum sodium (Na) levels has 

not been well studied. The purpose of this study was to investigate the relationship between 

serum Na level and bronchiolitis severity. 

Methods: This cross-sectional study included hospitalized children with bronchiolitis at 

Amirkola Children’s Hospital, Babol, Iran, from May 2020 to May 2021. Diarrhea, 

underlying disease, glucocorticoid intake, and intravenous fluid therapy before 

admission were considered exclusion criteria. The Bierman-Pierson scale was used to 

evaluate the severity of the disease, and hyponatremia was divided into mild, moderate, 

and severe groups. Variables were analyzed using Statistical Packages for Social 

Sciences (SPSS) 26. A value of P<0.05 was considered significant. 

Findings: Sixty-one children (55.7% male) with a mean age of 5.19 ± 4.36 months were 

enrolled in the study, with most (50.8%) belonging to the mild form of the disease. The mean 

serum Na levels based on the severity of bronchiolitis were 136.22 (SD: 2.99), 133.76 (SD: 

3.88), and 130.50 (SD: 11.45) in the mild, moderate, and severe groups, respectively. There 

was a statistically significant relationship between serum sodium level and severity of 

bronchiolitis (P-value = 0.013). 

Conclusion: The results showed that higher severity of bronchiolitis was associated with an 

increased risk of hyponatremia. Therefore, periodic monitoring and correction of 

hyponatremia in children with bronchiolitis, especially at younger ages, is necessary to 

improve the outcome of the disease. 
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Introduction 

Bronchiolitis is the most common lower 

respiratory tract infection 
[1]

. The condition makes 

up for 18% of hospitalizations in the USA 
[2]

, 15% 

of which require admission into the intensive care 

unit (ICU) 
[3]

. Most patients experience mild-to-

moderate symptoms and the disease is self-limiting, 

however, in the case of severe disease, the outcome 

could be very different and requires clinical 

assessment by a physician. Different scoring 

systems have been suggested, such as modified 

TAL, Respiratory Distress Assessment Instrument 

(RDAI), and Bierman-Pierson score which 

classifies the disease into mild, moderate, and 

severe categories 
[1]

. Despite the significant burden 

associated with the disease, there exists a debate 

among clinicians about the management and 

prediction of the clinical course of bronchiolitis 
[4]

. 

Electrolyte imbalance is an important problem 

during the treatment of bronchiolitis. In particular, 

hyponatremia is common in patients with 

respiratory infections 
[5]

. Hyponatremia is associated 

with poor prognosis in adult patients with critical 

diseases. The underlying mechanism of 

hyponatremia in such cases could be the syndrome 

of inappropriate antidiuretic hormone (SIADH), 

which is common in respiratory infections, or fluid 

retention 
[4]

. Unlike adults, there is limited evidence 

in children regarding the relationship between 

serum sodium (Na) and the clinical prognosis of the 

disease 
[3]

. Viral bronchiolitis, especially due to 

respiratory syncytial viruses (RSVs) is common 
[6-10]

. 

Additionally, rhinovirus, parainfluenza, human 

metapneumovirus, influenza, adenoviruses, and 

coronaviruses are less common causes of the 

condition 
[6, 11-13]

. 

Bronchiolitis in children younger than 1-2 years 

of age presents with clinical findings such as fever, 

rhinorrhea, and respiratory distress that is marked 

by increased respiratory rate, chest wall retraction, 

wheezing, and crackle 
[14]

. Diagnosis of the disease 

is often based on clinical presentation. Therapy is 

usually supportive and includes hydration and 

resolving hypoxemia until recovery 
[1]

. 

While a limited number of studies have 

investigated the relationship between serum Na 

levels and mortality, duration of hospitalization, or 

bronchiolitis severity and its prognosis 
[2, 3]

, there is 

a lack of studies investigating the prevalence and 

severity of hyponatremia in pediatrics with 

bronchiolitis. The present work was conducted to 

explore the relation of serum Na levels with 

bronchiolitis severity and prognosis. Moreover, we 

utilized the Bierman-Pierson scoring system to 

quantify the bronchiolitis severity and its 

association with serum Na levels in pediatrics 

admitted to Amirkola Children's Hospital in 

Northern Iran. The results of the present study can 

be useful in improving the current treatment 

protocols. 

 

 

Methods 

Study design and participant  

The population of this cross-sectional clinical 

study was all children hospitalized for bronchiolitis 

between May 2020 and May 2021 at Amirkola 

Children's Hospital, Babol, Iran. Patients were 

selected from those who met the inclusion criteria. 

The inclusion criteria for this study included age 

less than two years and a diagnosis of bronchiolitis 

by a pediatric pulmonologist. Exclusion criteria 

included diarrhea during the course of illness, 

chronic underlying diseases such as pulmonary, 

cardiac, renal, and metabolic problems, and use of 

glucocorticoids or fluid therapy before 

hospitalization. 

 

Sample size and sampling method 

A non-probabilistic and simple sampling was 

performed. Based on the sample size formula, 61 

children were recruited for the study. 

 

Data collection 

This study was approved by the Ethics 

Committee of Babol University of Medical Sciences 

in northern Iran.  First, all children suspected of 

having bronchiolitis were examined by a specialist in 

pediatric pulmonology. Bronchiolitis was identified 

by upper respiratory tract symptoms, such as rhinitis, 

fever, and cough, followed by dyspnea and wheezing 

with or without crackles in the child 
[15]

. Using a 
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nonprobabilistic simple random sampling method, 61 

patients were enrolled in the study. Data extracted 

included clinical findings on admission such as 

respiratory rate, cyanosis, and use of accessory 

muscles in breathing, breath sounds, and serum Na 

levels along with demographic data (age, gender). 

The severity of bronchiolitis was determined using 

the Bierman-Pierson scoring scale 
[16]

 (Table 1). 

In the present study, the severity of bronchiolitis 

was measured using the Bierman-Pierson 

instrument. The instrument measured the presence 

of wheezing, cyanosis, and the accessory muscle 

used to quantify the severity of bronchiolitis. The 

score for each of the above-mentioned parameters 

ranged from 0 to 3 points. The total score for each 

person ranged from 0 to 12 points, with higher 

scores indicating higher severity of disease. More 

specifically, a score between 1 and 5 indicates mild 

bronchiolitis, a score between 6 and 10 indicates 

moderate bronchiolitis and a score above 10 

indicates severe bronchiolitis. To measure serum 

sodium levels, 2 milliliters of venous blood were 

taken from the patient at the beginning of 

hospitalization and sent to the laboratory at 

Amirkola Children's Hospital. Serum sodium level 

was measured with an electrolyte analyzer 

(Caretium, China) available in the laboratory and 

reported as Meq/liter. A serum level of 135 to 145 

Meq/L was considered a normal serum level, and 

levels below 135 Meq/L were considered 

hyponatremia. Hyponatremia was classified into 3 

subgroups: mild (Na level between 130 and 134 

Meq/L), moderate (Na level between 125 and 129 

Meq/L), and severe (Na level < 125 Meq/L) 
[17]

. 

 

Statistical analysis 

Collected data were entered into Statistical 

Packages for Social Scoencessciences (SPSS), V22, 

and used for statistical analysis. Descriptive 

analyses were reported as mean, SD, and percentage 

to describe the variables of the study. Chi-square, 

independent Student's t-test, and analysis of 

variance (ANOVA) were used as needed. A 

threshold of p < 0.05 was chosen for the 

significance test. 

 

Table 1. Bierman-Pierson tool for the evaluation of bronchiolitis severity 

Total 

score 

RR ( in< 6 

months) 

RR ( in> 6 

months) 
Cyanosis 

Use of accessory 

muscles 
Wheezing or Rales 

0 40> 30> Absent No Absent 

1 40-54 30-44 when crying subcostal recession During expiration 

2 55-70 45-60 At rest suprasternal recession 
During inspiration and 

expiration 

3 70< 60< Generalized Nasal flaring 
Lack of vesicular respiratory 

sounds or presence of stridor 

RR: respiratory rate (breath per minute) 

Mild bronchiolitis: 1-5 points, Moderate bronchiolitis: 6-10 points, severe bronchiolitis: more than 10 points. 

 

 

Results 

This cross-sectional study was conducted on 61 

children hospitalized for bronchiolitis. The mean 

age of the children was 5.19 ± 4.36 months, the 

mean serum Na level was 134.9 ± 3.95 Meq/L, and 

the mean hospitalization time was 6.21 ± 2.22 days. 

55.7% and 44.3% of participants were male and 

female, respectively. Moreover, 82% of participants 

did not require admission to the ICU. One patient 

underwent mechanical ventilation. Overall, 

hyponatremia occurred in 29 patients (47.5%) 

(Table 2). 

The severity of bronchiolitis was divided into 

three categories: mild, moderate, and severe, and 

the number of patients in each category was 31 

(50.8%), 28 (45.9%), and 2 (3.3%), respectively. 

The mean serum Na level was 136.22±2.99, 

133.76±3.88, and 130.50±11.45 in the mild, 

moderate and severe bronchiolitis groups, 

respectively. The results of one-way ANOVA test 

showed that there was a statistically significant 
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relationship between serum sodium level and 

severity of bronchiolitis (p-value= 0.013). A lower 

mean serum sodium level was observed in children 

with higher severity of bronchiolitis.  

Table 3 represents a statistically significant 

relationship between serum Na levels in patients 

with mild and moderate bronchiolitis (p=0.037), 

indicating that the mean serum Na level is 

significantly lower in patients with moderate 

bronchiolitis compared with patients with mild 

bronchiolitis (133.76 vs. 136.22 mEq/L). To test the 

relationship between serum sodium level and 

hospitalization status in the pediatric ICU (PICU), 

the independent Student t test was used. The results 

showed no statistically significant relationship 

between serum Na level in children hospitalized in 

the ICU and other children. 

Furthermore, no statistically significant 

relationship was found between the use of 

mechanical ventilation (in one patient) [Na: 136 

Meq/L]) and the mean serum sodium level (134.89 

±3.98 Meq/L) (p-value=0.783). Pearson correlation 

analysis was used to measure the relationship 

between serum sodium level and length of hospital 

stay. The relationship between serum sodium level 

and length of hospital stay was not significant (p-

value=0.446, r=-0.99). 

To investigate the relationship between the 

serum Na level and the mean age of the studied 

children, Pearson correlation was used. A 

statistically significant relationship was observed 

between serum sodium level and the mean age of 

the children (p-value = 0.018). This indicated that in 

younger children, the reduction in serum sodium 

level was more severe (Pearson correlation r = -

0.30). Finally, no statistically significant difference 

was found between the mean serum Na levels in 

boys compared with girls (p-value = 0.881, 

134.82±4.07 for girls and 134.97±3.90 for boys). 

 

 

Table 2. Clinical parameters of bronchiolitis patients 

Parameter Status Prevalence (percentage) 

Gender 
Male 34 (55.7) 

Female 27 (44.3) 

ICU admission 
Yes 11 (18.0) 

No 50 (82.0) 

Mechanical ventilation 
Yes 1 (1.6) 

No 60 (98.4) 

Serum Na level 

Normal 32 (52.5) 

Mild hyponatremia 23 (37.7) 

Moderate hyponatremia 4 (6.6) 

Severe hyponatremia 2 (3.3) 

 

Table 3. Comparison of mean serum Na levels in patients with moderate and severe bronchiolitis 

Bronchiolitis Severity Mean Difference P-value 
CI 95% 

Lower Upper 

Moderate 2.46* 0.037* 0.123 4.80 

Severe 5.72 0.098 -0.819 12.27 

 

 

Discussion 

The present study showed a statistically 

significant relationship between the serum Na level 

at admission and the severity of bronchiolitis in the 

studied children. The mean serum Na level on 

admission was found to be 134.9 ± 3.95 Meq/L, 

which was lower than the mean serum Na level in 

the study conducted by Gultekingil et al. (136 ± 2.0 

mEq/L). 

In addition, about half of the cases in our study 

had a serum Na level of less than 135 Meq/L, most 

of whom (37.7%) experienced a mild form of 

hyponatremia (Na level of 130-135 Meq/L). This 

was higher compared to the results of the study by 

Gultekingil et al. 
[18]

, who found 21.2% of children 
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in their study had hyponatremia (serum Na level 

less than 135 Meq/L). In Gultekingil’s study, the 

increase in the level of ADH hormone and the 

intravenous injection of hypotonic fluids were 

suggested as the main etiology of hyponatremia, 

and considering the lack of participation of patients 

receiving intravenous fluids in our study, it seems 

that the role of the increase in the level of ADH 

hormone in the occurrence of hyponatremia, in 

hospitalized patients due to bronchiolitis, is the 

more probable hypothesis. However, further study 

is suggested. 

In the study conducted by Shein et al. 
[19]

, 36% 

of patients had hyponatremia at the beginning of 

hospitalization and 25.7% had hyponatremia during 

hospitalization. The mean serum sodium level in 

these patients was reported 133 Meq/L.  

In the study conducted by Milani et al. 
[5]

, 57% of 

the patients had hyponatremia, of which 81.31%, 

16.48%, and 1.09% had mild, moderate, and severe 

forms of the condition, respectively. Hyponatremia 

was significantly more common in infants younger 

than six months compared to infants older than six 

months. In the study conducted by Albinski et al. 
[20]

, 

the serum sodium level was less than 135 mmol/L 

in 21% of the patients admitted to the hospital and 

33% of the patients admitted to the Pediatric ICU 

(PICU) due to acute bronchiolitis. Shibli and 

colleagues 
[21]

 found 45% of pediatric bronchiolitis 

under 2 had hyponatremia, and 80% of these cases 

had hyponatremia on admission. Overall, it seems if 

hyponatremia occurs during bronchiolitis, most of 

the patients will have a mild form of hyponatremia 

and consequently a good clinical outcome. 

The significant relationship between serum Na 

levels and bronchiolitis severity was also 

corroborated in another study by Masarweh and 

colleagues 
[22]

. In our study, the average duration of 

hospitalization was found 6.21±2.22 days, which is 

higher than the report by Masarweh et al. 
[22]

, in 

which the duration ranged from 2.5 to 3 days. This 

value was also higher compared to the average 

reported in the study conducted by Shein et al. 
[19]

, 

in which the duration was 2.5 days. 

In our research, 18% of the patients were 

admitted to the ICU and 1.6% of the patients 

required mechanical ventilation, while in the 

research conducted by Masarweh et al. 
[22]

, 13% of 

the admitted patients needed ICU admission. In a 

paper by Ghazaly et al. 
[23]

, 13.5% of children with 

bronchiolitis required admission to the ICU. 

Further, Shibli et al. 
[21]

 found 13% of children in 

their study were admitted to the ICU, of which 61% 

required continuous positive air pressure (CPAP), 

26% required mechanical ventilation, and 13% 

required oxygen only.  

Although the relationship between ICU 

admission status and serum Na levels was not 

meaningful in our study, this was significant in the 

study by Shibli et al 
[21]

. However, this comparison 

may not be valid due to differences in the study 

designs. We recorded baseline Na, while Shibli et 

al. recorded Na periodically. This is a valuable 

suggestion for upcoming works. 

Mechanical ventilation was not related to serum 

Na levels, but, this was meaningful in the study by 

Shein et al. 
[19]

 who discussed patients with 

hyponatremia were more likely to receive 

mechanical ventilation. This difference may be 

explained by the early admission of patients in our 

work. 

Age and serum Na levels showed an inverse and 

significant correlation in our work. This confirms 

similar results by Mazzoni et al. 
[24]

. Considering the 

possible hypothesis of increased ADH level as the 

cause of hyponatremia, it seems that the relationship 

between the younger age of the child and the higher 

incidence of hyponatremia is secondary to the 

underdevelopment of the hormonal system. 

Therefore, conducting additional studies to 

investigate the relationship between the level of 

ADH and The incidence of hyponatremia is 

recommended in different age groups of children. 

 

Limitations of the study 

The limitation of this study was that the serum 

Na level of patients was measured only at the 

beginning of hospitalization. We recommend that 

future studies measure Na levels several times 

during hospitalization to more accurately assess 

hyponatremia. 
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Conclusion 

The results of the present study and their 

comparison with previous studies indicated a 

relatively significant incidence of hyponatremia in 

children with acute bronchiolitis, which in most 

cases occurred in a mild form that did not adversely 

affect the clinical outcome of the disease. However, 

as the severity of bronchiolitis increases, the 

likelihood of hyponatremia and its more severe 

forms may be higher. Clinicians should pay 

attention to the negative effects caused by 

disturbances in serum Na levels, especially 

neurological symptoms such as seizures. Our results 

warrant close monitoring for Na levels and taking 

timely therapeutic measures to correct it in pediatric 

bronchiolitis to improve disease outcomes, 

especially in younger children. 

 

 

Acknowledgments 

The authors would like to thank the Clinical 

Research Development Unit of Amirkola Children's 

Hospital, the Research Council and Non-

communicable Pediatric Diseases Research Center, 

Health Research Institute of Babol University of 

Medical Sciences for their support and cooperation 

with the study. Also, the authors would like to thank 

the student research committee and USERN 

MUBabol Office of Babol University of Medical 

Sciences.  
 

Ethics statements 

The present study was approved by the Ethics 

Committee of Babol University of Medical Sciences 

(IR.MUBABOL.REC.1399.024). 

 

Funding 

This study was the general Physician thesis of 

Dr. Shiva Khanbabaie which was supported by a 

research grant from the Non-Communicable 

Pediatric Diseases Research Center of Babol 

University of Medical Sciences (Grant Number: 

9809359). 

 

Consent for publication 

All authors agreed to publish the present study. 

Data availability statement 

Data may be available from the corresponding 

author upon reasonable request. 

 

Authors’ Contributions 

S.K., I.M., H.S., M.K., M.H.A., and K.S. drafted 

the manuscript and conceptualized the study. K.S. 

prepared the final draft and critically appraised the 

manuscript. M.H.A. and K.S. performed statistical 

analyses. I.M., H.S., and M.K. helped with treating 

patients. S.K. and K.S. helped with data collection. 

 

Conflict of interest  

There was no conflict of interest.  

 

 

References 

1. Wilmott R, Bush A, Deterding R, et al. Kendig's 

disorders of the respiratory tract in children e-book. 

19th ed. Elsevier Health Sciences; 2018. p: 1232. 

2. Hasegawa K, Stevenson MD, Mansbach JM, et al. 

Association between hyponatremia and higher 

bronchiolitis severity among children in the ICU with 

bronchiolitis. Hosp Pediatr 2015; 5(7): 385-9. 

3. Luu R, DeWitt PE, Reiter PD, ey al. Hyponatremia in 

children with bronchiolitis admitted to the pediatric 

intensive care unit is associated with worse outcomes. 

J Pediatr 2013; 163(6): 1652-6. e1. 

4. Del Castillo BT, de León EGR, García AR, et al. 

Association between moderate-severe bronchiolitis 

and syndrome of inappropriate antidiuretic hormone 

secretion in emergency departments. An Pediatr 

(Barc) 2016; 84(1): 24-9. 

5. Milani GP, Rocchi A, Teatini T, et al. Hyponatremia 

in infants with new onset moderate-severe 

bronchiolitis: A cross-sectional study. Respir Med 

2017; 133: 48-50. 

6. Midulla F, Scagnolari C, Bonci E, et al. Respiratory 

syncytial virus, human bocavirus, and rhinovirus 

bronchiolitis in infants. Arch Dis Child 2010; 95(1): 

35-41. 

7. Meissner HC. Viral Bronchiolitis in Children. N Engl 

J Med 2016; 374(1): 62-72. 

8. Skjerven HO, Megremis S, Papadopoulos NG, et al. 

Virus Type and Genomic Load in Acute 

Bronchiolitis: Severity and Treatment Response With 



Relationship between Serum Sodium Level and Severity of Bronchiolitis/Shiva Khanbabaie, et al                                       7 

Caspian Journal of Pediatrics, March 2023; Vol 9: e6 

Inhaled Adrenaline. J Infect Dis 2016; 213(6): 915-

21. 

9. Hasegawa K, Goto T, Hirayama A, et al. Respiratory 

Virus Epidemiology Among US Infants With Severe 

Bronchiolitis: Analysis of 2 Multicenter, Multiyear 

Cohort Studies. Pediatr Infect Dis J 2019; 38(8): 

e180-e3. 

10. Paluch L. Identifying and managing bronchiolitis. 

JAAPA 2020; 33(9): 12-5. 

11. Allander T, Tammi MT, Eriksson M, et al. Cloning of 

a human parvovirus by molecular screening of 

respiratory tract samples. Proc Natl Acad Sci U S A 

2005; 102(36): 12891-6. 

12. Mansbach JM, McAdam AJ, Clark S, et al. 

Prospective multicenter study of the viral etiology of 

bronchiolitis in the emergency department. Acad 

Emerg Med 2008; 15(2): 111-8. 

13. Calvo C, Garcia-Garcia ML, Pozo F, Carvajal O, 

Perez-Brena P, Casas I. Clinical characteristics of 

human bocavirus infections compared with other 

respiratory viruses in Spanish children. Pediatr Infect 

Dis J 2008; 27(8): 677-80. 

14. Florin TA, Plint AC, Zorc JJ. Viral bronchiolitis. 

Lancet 2017; 389(10065): 211-24. 

15. Ralston SL, Lieberthal AS, Meissner HC, et al. 

Clinical practice guideline: the diagnosis, 

management, and prevention of bronchiolitis. 

Pediatrics 2014; 134(5): e1474-502. 

16. Bierman CW, Pierson WE. The pharmacologic 

management of status asthmaticus in children. 

Pediatrics 1974; 54(2): 245-7. 

17. Al-Sofyani KA. Prevalence and clinical significance 

of hyponatremia in pediatric intensive care. J Pediatr 

Intensive Care 2019; 8(03): 130-7. 

18. Gultekingil A. Hyponatremia in Acute Bronchiolitis. 

Indian J Pediatr 2021; 88(4): 404. 

19. Shein SL, Slain K, Martinez Schlurmann N, et al. 

Hyponatremia and Hypotonic Intravenous Fluids Are 

Associated With Unfavorable Outcomes of 

Bronchiolitis Admissions. Hosp Pediatr 2017; 7(5): 

263-70. 

20. Albinski M, Gamperli L, Regamey N, et al. 

Hyponatraemia in Paediatric Bronchiolitis - a 

Harmful Complication not to be Ignored. Klin Padiatr 

2016; 228(5): 275-6. 

21. Al Shibli A, Abukhater D, Al Kuwaiti N, et al. 

Hyponatraemia and neurological complications in 

children admitted with bronchiolitis. Paediatr Int 

Child Health 2016; 36(3): 175-80. 

22. Masarweh K, Gur M, Leiba R, et al. Factors 

predicting length of stay in bronchiolitis. Respir Med 

2020; 161: 105824. 

23. Ghazaly M, Nadel S. Characteristics of children 

admitted to intensive care with acute bronchiolitis. 

Eur J Pediatr 2018; 177(6): 913-20. 

24. Mazzoni MB, Milani GP, Bernardi S, et al. 

Hyponatremia in infants with community-acquired 

infections on hospital admission. PLoS One 2019; 

14(7): e0219299.  

 

 


