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ABSTRACT

Objective: To study the serum sodium levels in patients of lower respiratory tract infections admitted in the paediatric
intensive care unit with their prognosis.

Study Design: Prospective observational study.

Place and Duration of Study: Pak Emirates Military Hospital Rawalpindi, from Jan to Jun 2018.

Methodology: Eighty patients suffering from lower respiratory tract infections who were admitted to the paediatric intensive
care unit were selected at consecutive sampling. The outcome was recorded in the form of discharge or mortality. Serum
sodium was done at the time of admission and then periodically after every 24-48 hours. The Association of patients’ serum
sodium with their prognosis was studied using chi-square test and p-value was calculated.

Results: A total of 80 patients were enrolled in our study out of which 50 (62.50%) were males and 30 (37.50%) were females.
Out of the total, 48 patients suffered from hyponatremia. These 48 patients had a mean serum sodium concentration of 131.24
+3.31 mEq/L. The mean age of patients suffering from hyponatremia was 5.78 + 3.4 years. Mortality occurred in 5 (80.12%) of
patients suffering from severe hyponatremia.

Conclusion: There was a significant association of hyponatremia with mortality in children admitted in paediatric intensive
care settings with lower respiratory tract infections. Therefore, proper management hence correction of serum sodium levels
can improve survival in, particularly children admitted in a pediatric intensive care setting.
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INTRODUCTION

Lower respiratory tract infections are the most
common cause of mortality and morbidity in develo-
ping countries like Pakistan.! Lower respiratory tract
infections mainly include acute bronchiolitis and pne-
umonia. Bronchiolitis is an illness of the paediatric age
group caused mainly by a respiratory syncytial virus
(RSV). About 1% of children with acute bronchiolitis
require hospitalization because of dehydration, failure
to feed or severe respiratory distress. Between 10-15%
of all hospitalized children with lower respiratory tract
infections will require intensive care due to impending
respiratory failure., 2 Pneumonia is one of the leading
causes of death (20-25%) in the pediatric age group
especially under 5 years.3

Acute bronchiolitis is defined as lower respiratory
tract infection caused by viruses manifesting as whe-
eze and bilateral crept, low-grade fever and low to
moderate elevation in total leukocyte count and no
radiographic evidence of pneumonia.* Serum sodium
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levels (normal and deranged) were taken as: normal-
natremia: sodium levels 135-145 mEq/L, mild hypo-
natremia: sodium levels 131-134 mEq/L, moderate hy-
ponatremia: sodium levels 126-130 mEq/L, and severe
hyponatremia: sodium level <126 mEq/L.>

Hyponatremia is one of the most common and
frequent electrolyte abnormalities seen in hospitalized
and critically ill children.* Hyponatremia occurs freq-
uently in hospitalized patients with lower respiratory
tract infection with frequency documented as high as
30%.5> some studies support the significance of hypona-
tremia as a prognostic factor in defining the severity of
lower respiratory tract infections.”8

There are very few studies from PICU in Pakistan
on the subject.”10 The objective of this study was to
analyze the sodium levels in children of various age
groups admitted in PICU with lower respiratory tract
infections and document the outcome.

METHODOLOGY

This prospective observational study was conduc-
ted in Pediatric Intensive Care Unit of Pak Emirates
Military Hospital, Rawalpindi from January to June
2018. Eighty patients suffering from lower respiratory
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tract infections who were admitted in PICU were selec-
ted through consecutive sampling. Sample size was
calculated using an online calculator (openepi.com) for
calculating sample size using the confidence interval of
95% and prevalence of hyponatremia in paediatric ICU
admitted patients of 80% in a reference study done in
Nepal by Tamrakar et al. They were prospectively stu-
died till discharge or death. Outcome was recorded in
the form of discharge or mortality. Ethics approval was
sought from Pak Emirates Military Hospital Ethical
Review Committee (A/28/08/EC).

All the patients selected were fully informed
regarding their participation in the study and informed
consent was taken from their parents.

Inclusion Criteria: The patients included were those
diagnosed with lower respiratory tract infection as per
World Health Organization definition. Age group
included was children >1 year of age up to 12 years.
Diagnosis included acute bronchiolitis, pneumonia and
chronic or recurrent chest infections manifesting in the
form of bronchiectasis.

Exclusion Criteria: Those patients were excluded who
were diagnosed with bronchopulmonary dysplasia,
cystic fibrosis, bronchial asthma, recurrent respiratory
infections secondary to congenital heart disease,
patients with pneumonia and multi organ dysfunction
secondary to severe sepsis, patients with pneumonia
complicated with meningitis, central nervous system
diseases such as cerebral palsy patients or post menin-
gitis sequalae admitted with pneumonia.

Chi square test was applied and p-value was cal-
culated using 2x2 contingency table in an online calcu-
lator (Graphpad prism). Descriptive statistics were cal-
culated using SPSS-23 for windows. The variables for
example total leukocyte count, C-reactive protein and
length of stay in hospital as well as requirement of
mechanical ventilation were studied as independent
variables affecting outcome in hypona-tremics with
lower respiratory tract infections mainly pneumonia.

RESULTS

There were 80 patients in our study out of which
48 (60%) suffered from hyponatremia. Out of 48.36
(75%) were males and 12 (25%) were females. The
mean age of patients suffering from hyponatremia was
5.78 + 3.4 years. Maximum patients were admitted
with a diagnosis of pneumonia (76.25%). Out of eighty
patients, 17 (21.25%) patients required mechanical ven-
tilation and out of 17, 14 (86.7%) were having hypo-
natremia, Overall mortality in the bronchiectasis group

was found to be 3 (50%) but all the patients with hypo-
natremia died due to complications (Table-I). Accor-
ding to our study there was a statistically significant
association between hyponatremia and mortality (p=
0.046) and positive C reactive protein (p=0.046) but
association between hyponatremics and their Total
leukocyte count >12000, length of stay in hospital as
well as their mechanical ventilation requirement was
not significant (p=0.91, p=0.301 and p=0.100 respecti-
vely) shown in Table-II.

Table-I: Characteristics of patients admitted in Paediatric
Intensive Care unit with Hyponatremia.

Parameters Pneumonia Acute Bron-
Bronchiolitis | chiectasis
Frequency 61 (76.25%) | 13 (16.25%) 6 (7.5%)
Hyponatremia 35 (57.37%) | 9 (69.23%) 4 (67%)
Total Leukocyte o o o
Count >12000 49 (80.32%) | 4 (30.76%) 6 (100%)
Positive C o 0 o
Reactive Protein 58 (95.08%) | 8 (61.53%) 4 (67%)
Length of Stay o o o
>1 week 22 (36.06%) | 11 (84.61%) 6 (100%)
Mechanical o o o
Ventilation 4 (6.5%) 6 (46.15%) 3 (50%)
Mortality 8 (4.9%) 3 (23.07%) 3 (50%)

Table-II: Association of overall frequency of prognostic
factors in normonatremia and hyponatremia groups.

Parameters No Hy‘ponat- Hypf)nat- b
remia 32 remia 48 value

Total Leukocyte o o

Count >12000 23 (71.8%) 35 (72.9%) 0.91

Positive C 0 9

Reactive Protein 6 (18%) 24 (50%) 0.046

Length of Stay o o

>1 week 5 (15.6%) 15(31.2%) 0.301

Mechanical o o

Ventilation 3(9.3%) 14 (29.1%) 0.100

Mortality 2 (6.2%) 14 (29.1%) 0.046

There were pneumonia in 61 (76.25%) patients,
acute bronchiolitis in 13 (16.25%) patients and bron-
chiectasis in 6 (7.5%) patients (Figure-1) and severity of
pneumonia in patients with various diagnoses shown
in the Figure-2.

DISCUSSION

Electrolyte abnormalities are frequently found in
critically ill children and contribute to mortality and
morbidity as also reported by Das et al, in their study
carried out in India stating significant correlation bet-
ween hyponatremia and morbidity (p-value=0.003).10
The common diseases in which hyponatremia is en-
countered are meningoencephalitis, acute gastroen-
teritis, pneumonia and bronchiolitis as reported by
Sachdev et al in their study done in India that
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Figure-1: Severity distribution of hyponatremia.
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Figure-2: Severity of pneumonia in patients with various
diagnoses.

hyponatremic patients with a diagnosis of menin-
goencephalitis were 35 (28.45%), acute gastroenteritis
were 17 (13.82%), pneumonia were 28 (22.76%) and
acute bronchiolitis were 4 (3.25%).

World Health Organization defines pneumonia
as fever with tachypnea (respiratory rate greater than
age-appropriate standards) and severe pneumonia as
fever, tachypnea and subcostal recessions. Very severe
disease is defined as pneumonia with danger signs
(unconsciousness, cyanosis, failure to feed, convul-
sions).11-16

In our study, we encountered hyponatremia in
60% of the cases. Severe hyponatremia was encoun-
tered in 10 (12.5%) of the critically ill patients while
70 (87.5%) of patients suffered from mild to moderate
hyponatremia. The percentage of patients with hypo-
natremia that we encountered was comparable to freq-
uency documented in earlier studies like one carried
out in Agha Khan University Hospital Karachi by Bibi
et al. in which 865 patients were enrolled. Out of these,
405 (46.8%)patients had hyponatremia on admission
while 240 (27.7%) patients acquired hyponatremia
during a hospital stay.?

In our study, more males suffered from hypo-
natremia as compared to females (66.67% vs 33.23%).
These results were consistent with the results reported
earlier in a study done in Winthrop University Hospi-
tal Newyork USA by Nair et al, which showed a male
predominance among hyponatremic admitted with
pneumonia being 32 (59.25%) out of total 54 patients.”
However, there was no difference found in patients
with hyponatremia <5 years of age as compared to
above 5 years of age.

In our study 9 (69.23%) of the patients suffering
from acute bronchiolitis suffered from hyponatremia.
Although this number is very large in a given diag-
nosis, yet is consistent with other studies including
one done in the university of Connecticut USA by
Seifert et al, who documented that 43 (73%) patients
out of a total 59 admitted with acute bronchiolitis
developed hyponatremia.> Hyponatremia adds to the
severity of bronchiolitis. The study conducted at the
University of Connecticut USA by Steifert et al, also
showed that hyponatremic patients with acute bronc-
hiolitis required mechanical ventilation more, 38 (88%)
as compared to patients with normal sodium levels.
The average length of stay was also greater as compa-
red to the patients with normal sodium levels (209
137 hrs vs 130 £ 85 hrs) as well as the mortality.

Sixty-one patients (75.25%) in our study suffered
from pneumonia. More than half of the patients who
had pneumonia also had hyponatremia (58%). The
recent regional studies carried out in Nepal by Tamra-
kar et al. documented hyponatremia in 40 (80%) out of
a total of 50 patients suffering from pneumonia.'® Pne-
umonia is the leading cause of mortality in our part of
the world. Hyponatremia in pneumonia adds to the
severity of pneumonia. Hyponatremia has also been
studied as a prognostic factor in pneumonia and a
statistically significant relationship had been found (p=
0.002) in a study conducted recently in Nepal by Tam-
rakar et al.3 Hyponatremia in pneumonia is also asso-
ciated with strongly positive inflammatory biomar-
kers, longer hospitalizations and prolong days of fever
as shown in Sakellaropoulou et al, in the Aristotle Uni-
versity of Thessaloniki conducted on total 54 patients
admitted in ICU and reported that there was a signifi-
cant correlation between the value of serum sodium at
admission and erythrocyte sedimentation rate (p=0.02).
Furthermore, CRP value and leukocyte count were
correlated with admission value of sodium in serum
(p=0.002 and p=0.006 respectively).1?
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In our study, the overall mortality in lower
respiratory tract infections was found to be 17 (18.25%)
in PICU. The mortality in patients with normal sodium
levels was found to be 3 (13.3%). The mortality in
hyponatremic patients was found to be significantly
higher (p-value=0.046) at 27%. Hyponatremia has been
studied as an independent risk factor for mortality in
pediatric intensive care units in various studies,'7-2 as
the one carried out in India by Sachdev et al, documen-
ting prolonged mechanical ventilation in hyponatre-
miamics compared to normonatremics (5.8 £ 5.7 vs 2.6
1 4.1). Although the rate of mechanical ventilation was
higher in patients with low sodium levels as compared
to patients with normal sodium levels (34% vs 17.7%)
our study did not find any significant relation between
the serum sodium levels and mechanical ventilation
(p=0.100). Similarly, there was no significant associa-
tion between the serum sodium levels and length of
PICU stay found in our study (p=0.301). The risk of
mortality subsequently reduces if hyponatremia is
carefully managed in an intensive care setting, a well-
recognized fact the importance of which cannot be
over-emphasized in the pediatric intensive care unit.

CONCLUSION

There was a significant association of hyponatremia
with mortality in a pediatric intensive care setting in children
with lower respiratory tract infections. This makes monito-
ring of sodium levels in lower respiratory infections an
important parameter and timely correction is warranted if
sodium levels are found to be low.
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