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Abstract

Objective of our study was to evaluate the prevalence of hyponatremia in various age groups of patients
with pneumonia.

Methods: A detail history, clinical examinations and relevant investigations were performed in all admitted
patients with pneumonia. Patients were diagnosed to have pneumonia based on clinical signs and
symptoms, and confirmed with chest radiograph showing lobar/segmental or patchy consolidation.
Electrolyte analysis was performed by Eshweiler electrolyte analyser based on the principle of Direct ISE.
Results: Data was analyzed by using One -sample statistics methods with the help of IBM SPSS version 26
software. Pair wise comparison was performed. Mean * Standard deviations and t values were observed. P
value was taken less than or equal to (p<0.05) 0.05 for significant differences.

Conclusions: Hyponatremia is the most significantly seen in (age< 5 years) admitted paediatric patients.
Male is more suffered than female. Mild hyponatremia is very common in patients with pneumonia. Hence,
Initial measurement of serum sodium is recommended in all hospitalized pneumonia patients and patients
showing hyponatremia on admission should get special attention as it is a strong independent indicator of
higher morbidity and mortality. Hyponatremic patients should undergo further study of urine sodium and
osmolality to assess fluid status before imposing fluid restriction. Hospital acquired and Hospital
aggravated hyponatremia are also well-known events in paediatric practice due to routine use of hypotonic
fluid are maintenance and one should be cautious about fluid management of those diseases prone to cause
SIADH including pneumonia. Regular follow up of serum sodium level during the period of hospital stay
should be considered to pick up the high risk cases at an early stage.

Keywords: Hyponatremia, pneumonia, age group.

Introduction usually bacterial in origin. Childhood pneumonia
About 90 per cent of the acute respiratory is an important cause of morbidity in the
infections deaths are due to pneumonia which is developed world, and morbidity and mortality in
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the developing world™. The World Health
Organization estimates that 156 million cases of
pneumonia occur each year in children younger
than five years, with nearly 20 million cases
severe enough to require hospital admission?.
LRTI is infection below the level of the larynx
and may be taken to include: Bronchiolitis,
Bronchitis, Pneumonia and empyema. It is
inflammation of the airways/pulmonary tissue,
due to viral or bacterial infection, below the level
of the larynx!.

Hyponatremia is the most common electrolyte
abnormality seen in the intensive care unit (ICU),
with an occurrence as high as 30% in some
reports'*®!. Hyponatremia typically establishes in
severe inflammatory diseases such as meningitis,
breathing tract infections, febrile convulsions, and
Kawasaki disease in childrenl®. Patients with
pneumonia the most typical diseases that come
across in pediatric basic practice, are at particular
danger of establishing hyponatremia due to
antidiuretic hormonal (ADH) oversecretiont”.
Hyponatremia related to paediatric pneumonia is
most typically due to the syndrome of
inappropriate  antidiuretic hormone  secretion
(SIADH)®. Hyponatremia is defined as a serum
sodium level below135 mmol/L. It is the most
common clinical electrolyte imbalance!®. The
hyponatremia rate in patients is 15%-30%!%.
Hyponatremia can be classified into three groups
as mild (131-135 mmol/L), moderate (126-130
mmol/L), and severe (<125 mmol/L)[“]. Mild
hyponatremia is the most common type and
usually produces no clinical findings. Severe
hyponatremia is rare and has high morbidity and
mortality rates if not treated!™. The main causes
of hyponatremia are volume depletion (bleeding,
vomiting, diarrhea, and urinary loss), syndrome of
inappropriate antidiuretic hormone (SIADH)
secretion, congestive heart failure, thiazide
diuretics, cirrhosis, renal failure, primary
polydipsia, adrenal insufficiency, hypothyroidism,
and pregnancy™. Several lung disorders,
including pneumonia, can cause SIADH through
unknown mechanisms™*.

Aims & Objectives

This present study was conducted in department
of Biochemistry, AIIMS, Patna, Bihar, India
during a period from August 2018 to April 2019.
Attendants/entire subjects signed an informed
consent approved by institutional ethical
committee of AIIMS, Patna was sought.

A total of 150 patients of pneumonia with
suspicion of hyponatremia were enrolled in this
study. Random sampling method was used. All
subjects were included with irrespective of age
and sex. And we were evaluated the prevalence of
hyponatremia in various age groups of patients
with pneumonia.

Materials & Methods

A detail history, clinical examinations and
relevant investigations were performed to all
admitted patients with pneumonia.

Inclusion criteria: patients who were diagnosed
as pneumonia at the time of admission.

Exclusion criteria: All secondary causes of
hyponatremia were excluded like tuberculosis,
chronic kidney disease, dehydration and vomiting.
Patients were diagnosed to have pneumonia based
on clinical signs and symptoms, and confirmed
with chest radiograph showing lobar/segmental or
patchy consolidation. Mild hyponatremia (130—
134 mmol/L) has traditionally been regarded to be
asymptomatic, with nausea, headaches, and
anorexia occurring at moderate hyponatremia
(125-129 mmol/L) and more severe hyponatremia
(< 125 mmol/L) associated with confusion, coma,
seizures or even death. However, the classic
publication of Arieff and colleagues demonstrated
clearly that symptoms can occasionally occur at
higher plasma sodium concentrations, with severe
hyponatremia sometimes producing no perceived
ill effects’®?. Electrolyte analysis was performed
by Eshweiler electrolyte analyser based on the
principle of Direct ISE.

Statistical Analysis
Data was analyzed by using One -sample statistics
methods with the help of IBM SPSS version 26
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software. Pair wise comparison was performed. hyponatremia. Male and female ratio was 2 : 1.
Mean + Standard deviations and t values were We were categorised the patients into eight
observed. P value was taken less than or equal to groups. Which are as follows: group I= < 5 years.
(p<0.05) 0.05 for significant differences. Group 1= 6-15 years, group Il = 16-25 years,
group IV = 26-35 years, group V= 36-45 years,
group VI = 46 — 55 years, group VII= 56- 65
years, and group VIl = >65 years.

Observations
In this present study, we were enrolled a total 150
patients of pneumonia with suspicion of

Table.1. Showing the age and level of sodium (mEg/L) of patients (N=150) with pneumonia.

Age group (Years) Mean = S.D (Age) t-value | p-value | Mean £ S.D. [Level t-value p-value
of sodium (mEg/L)]
Group | (N=62) 1.2073 + 1.468 6.472 0.000 130.290 + 4.495 228.208 0.000
Group Il (N=15) 10.133 +2.325 16.874 0.000 130.800 + 3.726 135.947 0.000
Group I11(N=10) 21.200 + 3.735 17.946 0.000 135.100 + 5.195 82.236 0.000
Group 1V (N=10) 33.300 + 2.584 40.750 0.000 131.400 + 4.550 91.305 0.000
Group V (N=15) 42.400 + 2.693 60.958 0.000 130.533 + 3.681 137.328 0.000
Group VI(N=14) 52.142 + 3.416 57.111 0.000 131.142 £ 5.347 91.765 0.000
Group VII(N=15) 62.266 + 2.763 87.259 .000 126.800 + 4.329 113.435 0.000
Group VIII (N=9) 72.666 + 6.344 34.362 0.000 131.222 +9.884 39.828 0.000

In this present study, significant differences were
seen in mean age of all group patients. Mean age
of group VII (56-65 years) had greater t value
(87.259). Hence, it was the most significant
among other age group cases. Similarly, t value
(6.472) was smaller in mean age of group I(< 5
years). It shown that data was less significant
differences with respect other age group patients.
Here majority of patients were also belonged in
group | (age <5 years).

In this present study, when level of sodium
(mEg/L) was analyzed of patients with
pneumonia. Mean of level of sodium (mEqg/L)
were significant differences in all group patients.
In group | (< 5 years) t value (228.208) was
greater than all other group patients. It shown that
greater changes of level sodium of patients was
happened in this group | (age < 5 years) patients.
Hence, data was the most significant. Similarly, t
value (39.828) was smaller in group VIII (> 65
years) patients. Less changes of level of sodium
(mEg/L) was seen of patient with pneumonia in
this group (>65 years). It shows, data was less
significant difference with respect to other group
patients.

Table.2. Pair wise comparison of mean = S.D. of
level of sodium (mEg/L) of all age group of
patients with pneumonia.

Sample 1-Sample 2 Test Std. Std. Test Sig.
Statistic Error | Statistic
Group I1-Group | -1.000 1.018 -.982 .326
Group 11-Group Il -1.000 1.018 -.982 .326
Group 11-Group IV -2.000 1.018 -1.964 .050
Group 11-Group V -3.000 1.018 -2.946 .003
Group 11-Group VI -4.000 1.018 -3.928 .000
Group 11-Group VII -5.000 1.018 -4.910 .000
Group I-Group 111 -2.000 1.018 -1.964 .050
Group I-Group IV -3.000 1.018 -2.946 .003
Group I-Group V -4.000 1.018 -3.928 .000
Group 1-Group VI -5.000 1.018 -4.910 .000
Group I-Group VI -6.000 1.018 -5.892 .000
Group 111-Group IV -1.000 1.018 -.982 .326
Group I11-Group V -2.000 1.018 -1.964 .050
Group 111-Group VI -3.000 1.018 -2.946 .003
Group 111-Group VII -4.000 1.018 -3.928 .000
Group IV-Group V -1.000 1.018 -.982 .326
Group 1VV-Group VI -2.000 1.018 -1.964 .050
Group 1V-Group VII -3.000 1.018 -2.946 .003
Group V-Group VI -1.000 1.018 -.982 .326
Group V-Group VII -2.000 1.018 -1.964 .050
Group VI-Group VII -1.000 1.018 -.982 .326

In this present study, pair wise comparison of
level of sodium was performed to all groups of
patients. Data was found significant difference
(p=0.05) in group Il versus group 1V, group I
versus group 111, group 11l versus group V, group
IV versus group VI and group V versus group VII.
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Very significant differences (p=0.003) was found
in group Il versus group V, group | versus group
IV and group IV versus group VII patients.

And data was the most significant difference
(p=0.000) in group Il versus group VI, group Il
versus group VII, group | versus group V, group |
versus group VI, group | versus group VII and
group I11 versus group VII patients .

Hence, we were found that level of sodium was
greatly changed in group | patients with compared
to group V, VI and VII.

Discussions

Hyponatremia is the most common electrolyte
disorder in hospitalized patients™. Water
retention in extravascular compartment and
increase in plasma volume leads to this
hyponatremia and inappropriate secretion of
Antidiuretic hormone (SIADH) has been proposed
to be one of the most important mechanisms for
this change, that occurs in various pulmonary
diseases including pneumonia, cerebral and
malignant diseases and with some drugs also™®.

In this present study, 150 patients of pneumonia
with age group < 5 years to > 65 years were
included. All patients were categorized into eight
groups. Which are as: group I= < 5 years. Group
1= 6-15 years, group Il = 16-25 years, group 1V
= 26-35 years, group V= 36-45 years, group VI =
46 — 55 years, group VII= 56- 65 years, and group
VIII = >65 years.

In our study males were twice more commonly
affected than females with hyponatremia in
pneumonia. Similar results were found in the
study done by Chaitra K M et al. where 59%
males were affected as compared to 41 % in
females!*”. Similarly in study done by Yilmaz et
al 61% of males were affected as compared to
39% seen in femalest®.

In this present study, majorities of cases
62(41.33%) were belonged in group I (< 5 years).
And least number of patients 9(6%) were
belonged in group VIII. There were 15(10%)
patients in group Il, 10(6.67%) in group Il and
group 1V, 15(10%) in group V, 14(9.33%) in

group VI, 15(10%) in group VII and 9(6%)
patients in group VIII. It shows that, prevalence of
pneumonia was more in paediatrics patients as
compared with older age group patients.

Mean + standard deviations (130.290 * 4.495) of
level of sodium of Group | patients had greater t
value (228.208) with compared to mean =
standard deviations of all others group (11, 11, IV,
V, VI, VIl and VIII) of patients. This shows, level
of sodium of group I (< 5 years) had most
significant differences among others group
patients. Thus, we were seen that hyponatremia
was commonly associated with admitted
pneumonic paediatrics patients with compared as
others age group patients.

Hyponatremia  associated  with  paediatric
pneumonia is most commonly due to the
syndrome of inappropriate antidiuretic hormone
secretion  (SIADH)™.  This syndrome is
characterized by Hyponatremia and
hypoosmolality and results from the inappropriate
and continued secretion and/or action of
antidiuretic hormone despite normal or increased
plasma volume!®!. Hyperinflation of the lungs, a
hallmark of the bronchiolitis, wheezing, asthma,
reduces blood flow to the right atrium and
stimulates the release of AVP from the posterior
pituitary?®.  Arginine vasopressin release is
triggered by os-motic  stimuli  such as
hyperglycemia or uremia, and by non-osmotic
stimuli such as hypovolemia, hypercapnia, pain,
and anxiety[ZZ]. Sources of free water intake in this
population include hypotonic intravenous fluids,
gavage tube feeds, and humidified air in the
ventilator circuiti?®?, These factors are common
in children admitted to the ICU with respiratory
diseases!®].

In this present study, when pair wise comparison
was performed for the level of sodium of all age
group of patients. P value was found to be 0.000
in group Il versus group VI, VII and group |
versus group V, VI and VII. It shown greater
changes of level of sodium were occurred in age
group of I and Il patients with respect to older age
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group patients. Hence data was the most
significant differences.

Acute, severe hyponatremia that develops within
48 hours can result in acute cerebral oedema and
various complications such as headache, lethargy,
seizures, and cardiac arrest due to brain stem
herniation. Children are more vulnerable than
adults to above complications because the
brain/intracranial volume ratio is higher in
children than in adults®".

Recent evidence suggests that even mild chronic
hyponatremia can be related to subtle neurologic
defects, such as impairments in balance and
attention that can increase the incidence of
falls®],

Conclusions

This  present study concluded that the
hyponatremia is the most significantly seen in
(age < 5 years) admitted paediatric patients. Male
is more suffered than female. Mild hyponatremia
is very common in patients with pneumonia.
Hence, Initial measurement of serum sodium is
recommended in all hospitalized pneumonia
patients and patients showing hyponatremia on
admission should get special attention as it is a
strong independent indicator of higher morbidity
and mortality. Hyponatremic patients should
undergo further study of urine sodium and
osmolality to assess fluid status before imposing
fluid restriction. Hospital acquired and Hospital
aggravated hyponatremia are also well-known
events in paediatric practice due to routine use of
hypotonic fluid are maintenance and one should
be cautious about fluid management of those
diseases prone to cause SIADH including
pneumonia. Regular follow up of serum sodium
level during the period of hospital stay should be
considered to pick up the high risk cases at an
early stage.
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