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Abstract:

Background and Objective: Bronchiolitis is self-limiting in most children, and hyponatremia is one of the well-
known complications of bronchiolitis and its presence at the time of admission isknown to have an impact on the
adverse outcome. To the best of our knowledge there has been no study has been done in the past in the Indian
setting on the relationship between hyponatremia and the severity of bronchiolitis in children.

Methods: The study was a prospective cohort study that was conducted for a time period of Two years on sixty
children with diagnosis of bronchiolitis in admitted in PICU was based on NICE clinical criteria These two groups
were compared for the outcomevariables. Outcomes were use of mechanical ventilation and ICU length of
stay (LOS). To examine the association of sodium status with outcomes, we fitlogistic and linear regression mod-
els with propensity score adjustment.

Conclusion: Our findings confirm in bronchiolitis children there is no significant association between the devel-
opment of hyponatremia and severity of bronchiolitis. Further studies needed to validate about hyponatremia as
a prognostic factor.
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Introduction

One of the most common diseases that occur in chil-
dren are the respiratory diseases [1]. Infections of
the respiratory tract are perhaps the most common
human ailments. Acute Respiratory Infections
(ARI) has quite high morbidity and mortalityin
children in developing countries [1]. On an average,
children below 5 years of age suffer about 5 episodes
of ARIs annually regardless of, where they live, or
what their economic situation is. ARI is responsible
for about 30-50 percent of visits to health facilities
and for about 20-40 percent of hospital admissions.
Despite being the cause of significant morbidity and
mortality, LRTIs are often mistreated and underes-
timated. The acute infections of the respiratory tract
are that occur commonly are bronchitis, bronchio-
litis and pneumonias in the increasing severity of the
disease. [2] Acute bronchiolitis usually occurs fol-
lowing exposure to a patient with minor respiratory
symptoms within the previous week. Infant first de-
velops a mild upper respiratory tract infection with
sneezing and rhinorrhea. This is followed by de-
creasedappetite and moderate grade fever. After a
few days respiratory distress ensues. In most cases
the cause of bronchiolitis in infants and children is
viral lower respiratory tract infection. Most children
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with bronchiolitis, irrespective of the disease sever-
ity, get betterwithout any sequelac. The disease
most often lasts for a period of 7-10 days, but ina
small number the affected child remains ill for
weeks. There are reports that some of the children
following an episode of bronchiolitis and recovery
from acute bronchiolitis have an augmented occur-
rence of repeated wheezing episodes. The occur-
rence of bronchiolitis is suspected when the child
between 1 and 2 years of age has a first episode of
wheezing who has no physical findings of a viral
respiratory infection and has no other explanation
for the wheezing, such as pneumonia or atopy
[3,4,5] Bronchiolitis usually affect children less than
than two years of age with a peak incidence between
two and six months of age. [3,5,6]. Various re-
searchers have documented that the respiratory
syncitial virus infection is responsible for 30.70%
cases of bronchiolitis in children [6,7,8]. Manage-
ment of bronchiolitis is often frustrating for physi-
cians and care-givers because ‘nothing seems to
work’ in most cases. [4] There is lack of robust evi-
dence for almost all the interventions that are usually
tried including inhaled epinephrine, bronchodila-
tors, steroids, anticholinergics, antibiotics,
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surfactant and chest physiotherapy. Some experts
have questioned whether bronchiolitis can be treated
at all and current research data is far from adequate
to draw definite conclusions. Even though the dis-
ease is self-limiting in most children, there are var-
ious risk factors that make them prone for recurrent
diseases like congenital heart disease, neuromuscu-
lar disorders, immunodeficiency and chronic lung
disease and these groupof children are most likely to
be vulnerable to the complications of bronchiolitis.
[7-9]. Hyponatremia (serum sodium level of less
than 135 mmol/) is the most common electrolyte
abnormality seen in the intensive care unit and is
associated with increased morbidity and mortality.
Critically ill children with bronchiolitis are at risk of
developing hyponatremia, due to impaired renal free
water excretion and exogenous sources of excess
free water intake. Hyponatremia in lower respiratory
infections is one of the well-known complications of
bronchiolitis and its presence at the time of admis-
sion is known to have an impact on the adverse out-
come [10-12].

Objectives

To study the association of hyponatremia and
bronchiolitis severity and itsclinical outcome.

Material and Methods

The study was a prospective cohort study that was
conducted for a time periodof Two Years, on sixty
children between the ages 2 months to 2 years cho-
sen by convenient sampling method who were ad-
mittedto paediatric intensive care unit a diagnosis
of bronchiolitis who meta pre-defined criterion.

Inclusion Criteria

All children diagnosed with bronchiolitis and
were admitting to the PICU based on clinical
criteria

Age group of 2 months to 2years

Within 18hrs of hospitalization
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Hypernatremia (serum sodium >145 mEq/1 )

Bronchiolitis associated with known co-morbidities
like  Congenital heart disease, neuromuscular
disorders and chronic lung disease

The representative of those children who were who
were admitted to paediatric intensive care unit with
a diagnosis of bronchiolitis who met a pre defined
criteria were briefed of the study and given the
patient information sheet Those who were willing to
participate in the study were chosen and a written
informed consent was taken from legal
representative of the child . The base line
demographics and clinical characteristics of patients
were obtained at the time of admission based on pre-
structured proforma. These bronchiolitis children
were screened for the serum sodium status within
18hrs of admission for which 3ml serum sample was
collected at admission and sent for estimation of
serum electrolytes. Based on sodium level patients
were classified into 2 groups for comparison inthe
study based on the first measured serum sodium
concentration on the day of hospitalization.

Normonatremic with a serum sodium of 135-145
mEgq/L and

Hyponatremic with a serum sodium of <135 mEq/L

These two groups were compared for the outcome
variables like

Length of stay in ICU
Length of stay in hospital
Oxygen requirement

High flow requirement

Collected Data was analysed by frequency, percent-
age, mean, standard deviation. Comparison of the
variables was done by ANOVA, T-test, chi-square
test and Wilcoxon-Mann-Whitney tests were used
for analysis. P value < 0.05 was considered as sig-
nificant.

Exclusion Criteria Results

Referral cases treated outside the participating Demographic data Age

hospital

Table 1:

Age Hyponatremia Normonatremia Total Percentage
6 -12 months 7 22 29 48.33%
<6 month 12 14 26 43.33%
>12 months 2 3 5 8.33%
TOTAL 21 39 60 100.00%
Percentage 35.00% 65.00% 100.00% P=0.834

In the present study we had 26 cases accounting for 43.33%,29 cases accounting for 48.33%, and 5 cases account-
ing for 8.33% of the age groups, <6 months, 6 -12 months and >12 months respectively. Hyponatremia is seen
more in the age group of <6 months. The two groups have the p value more than 0.05indicating no difference

between them.
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Table 2:
Chi-Square Tests Value P
Male Pearson Chi-Square 4.233 0.120
Female Pearson Chi-Square 0.196 0.906

In the present study on evaluating the gender be-
tween the study groups we found that we had 22
females with 4 cases (50%), 3 cases (37.5%), 1
case (12.5 %) between ages <6 month, 6 -12
months and >12 months respectively in the
hyponatremia group and 7 cases (50.0%), 6 cases
(42.9%), 1 case (7.10%) between ages <6 month, 6

-12 months and >12 months respectively in the nor-
monatremia group. The overall male to female ratio
was 1.9:1. In all age groups males were higherin
both the study groups. The two groups had a p value
more than 0.05 indicating no difference between
them.

Table 3:
Chi-Square Tests
group Value p
Hyponatremia Pearson Chi-Square 4.421 110
Normonatremia Pearson Chi-Square 1.140 .566

In the present study of the 21 cases with hypo-
natremia, 2 were preterm gestational deliveries and
39 cases with Normonatremia, 9 were Preterm ges-
tational deliveries. period of gestation showed no

effect in hyponatremia group. The two groups had a
p value more than 0.05 indicating no difference be-
tween them .

Table 4: Duration of ICU stay

Group
ICU stay Hyponatremia | Normonatremia | Total
<2 <6 month Count 9 9 18
days % 69.2% 36.0% 47.4%
6 -12 Count months % 3 14 17
23.1% 56.0% 44.7%
>12 months Count 1 2 3
% 7.7% 8.0% 7.9%
Total Count 13 25 38
% 100.0% 100.0% 100.0%
2 - 4 days <6 month Count 3 3 6
% 42.9% 25.0% 31.6%
6 -12 Count months 3 8 11
% 42.9% 66.7% 57.9%
>12 months Count 1 1 2
% 14.3% 8.3% 10.5%
Total Count % 7 12 19
100.0% 100.0% 100.0%
>4days <6 month Count 0 2 2
% 0.0% 100.0% 66.7%
6 -12 Count months 9, 1 0 1
100.0% 0.0% 33.3%
Total Count % 1 2 3
100.0% 100.0% 100.0%

In the present study on evaluating the duration of
ICU stay between the study groups we found that we
had overall 38 cases needed ICU for less than 2 days
,19 cases between 2-4 days and 3 cases needed more
than 4 days of ICU care. In the hyponatremia group
9 cases (69.2%), 3 cases (23.1%), 1 case (7.7%) be-
tween ages <6month, 6 -12 months and >12 months
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respectively needed less than 2 days in ICU as com-
pared to 9 cases (36.0%),14 cases (56.0%), 2
cases (8.0%) between ages <6 month, 6 -12
months and >12 months respectively in the nor-
monatremia group. 3 cases (25.0%), 8 cases
(66.7%), 1 case (8.3%)
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Table S:
Mortality Hyponatremia Normonatremia
No 60 60
Yes 0 0

In the present study we had anemia in 7cases
(50.0%), 6 cases (42.9%), 1 case ( 7.1%) in the Hy-
ponatremia group and 11 cases (36.7%), 17cases
(56.7%), 2 cases (6.7%)in the normonatremia group
in age groups <6 month, 6 -12 months and >12
months respectively. In hyponatremia group anemia
is seen in below 1 yr age group. The two groups had
ap value more than 0.05 indicating no difference be-
tween them

Discussion

Bronchiolitis is a common childhood illness and its
most common etiologic agent is respiratory syncyt-
ial virus. Hospitalization is required in approxi-
mately 1% ofaffected children, primarily because of
dehydration, inadequate oral intake, or respiratory
insufficiency. Between 10-15% of hospitalized chil-
dren will require intensive care due to impending
respiratory failure Complications of severe and rap-
idly evolving hyponatremia include central nervous
system dysfunction, seizures, coma, permanent
brain damage, brain edema, brainstem herniation,
and death [13] Sound pathophysiologic reasoning is
required in managing hyponatremia, so far as spe-
cific treatment differs in various clinical scenarios.
The determination of whether hyponatremia is of de-
pletional, dilutional, or of mixed origin can gener-
ally bemade by history, physical examination espe-
cially the presence or absence of dehydration, and
commonly available laboratory measurements. In
our study out of 21 cases of hyponatremia 12 cases
(57.1%) were in the age group of less than 6 months,
7 cases (33.3%) were in the age group of 6-12
months, 2 cases (9.52%) were in the age group of >
12 months. In our study hyponatremia is seen more
in the age group of < 6 months. These results were
similar to study conducted by Gregorio P. Milan et
al [4]. Gregorio P. Milan[4] reported the cumulative
prevalence of hyponatremia in bronchiolitis is 28%
in 160 infants >1month and <24months of age with
bronchiolitis. Of 160 consecutive infants enrolled,
hyponatremia was observed in 91 (57%) patients
and occurred more commonly in infants <6 months
than in older infant (P < 0.005). Ricky Luu,et al the
mean age was 10.7 £ 6.7 months. In the hypo-
natremia group the mean age was 11.2 months
which is higher than our study. Kohei Hasegawa et
al the mean age of hyponatremia group was 3
months which issimilar to our study. In the present
study we had one child of hyponatremia with me-
chanical ventilation requirement (22 hrs). Out of 21
cases with hyponatremia, 13 cases (61.9%)had ICU
length of stay < 2 days, 7 cases (33.33%) had ICU
length of stay 2-4 days, 1 case(4.76%) had ICU
length of stay >4 days. Out of 39 cases of
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normonatremia, 25 cases (64.1%) had ICU length of
stay < 2 days, 12 cases (30.76%) had ICU length of
stay 2 -4 days, 3 cases (15.78%) had ICU length of
stay >4 days. Kohei Hasegawa et al also showed that
those with hyponatremia had higherrisks of mechan-
ical ventilation use in hyponatremia (58%) com-
pared to normonatremia group (40%) and longer
ICU stay in hyponatremia group (3 days) compared
to normonatremia (6 days). These results are not
similar in our study. Luu R et al stated that in chil-
dren hospitalized with bronchiolitis in the hypo-
natremia group vs normonatremia group ,the total
mortality (13% versus 0%; P =.011), ventilator time
(8.41 £2 days vs 4.11 £+ 2 days; P =.001), duration
of stay inthe PICU (10.63 = 2.5 days vs 5.82 +£2.09
days; P =.007), and noninvasive ventilator support
(65% vs 24%; P = .007) were significantly different.
Hyponatremia is an independent predictor of prog-
nosis and morbidity as those with hyponatremia
needed longer ICU stay and mechanical ventilation
use. Hussain et al [14] stated that anemia (predomi-
nantly iron deficiency anemia) was significantly
found in acute lower respiratory tract infections
(ALTRI) patients, and these patients were found to
be 4.6 times more susceptible to ALRTI. Early and
accurate diagnosis of anemia in children suffering
from various ailments in particular to ALRTI. In
both the groups of brochiolitis children anemia is
seen predominantly in below 1 yr age group. The
two groups had a p value more than 0.05 indicating
no statistical difference between them.

Conclusion

According to my study hyponatremia seen in more
commonly seen agegroups < 6 months age, pre-
dominantly in males(1.9:1), with no effect from
gestational age or mode of delivery , seen in low
birth weight babies predominantly, with no effect
seen with past h/o NICU admission, commonly seen
in rainy season. Oxygen requirement,prolonged stay
in hospital/ICU and with anemia seen predomi-
nantly in < lyr age . High flow requirement and me-
chanical ventilation requirement seen in one case
each in normonatremia and hyponatremia respec-
tively. This is probably due to limited sample size.
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