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Abstract:

Background: One of the main causes of morbidity and death in developing and poor nations is pulmonary
tuberculosis (PTB). The nation with the greatest PTB load is India. Hyponatremia is one of the most prevalent
electrolyte imbalances, and it increases morbidity and mortality. The prevalence of hyponatremia in adult
pulmonary tuberculosis patients was investigated in this study.

Methods: Patients who presented to the pulmonary medicine department at Katihar Medical College and
Hospital in Katihar, Bihar between September 2019 and August 2020 and who were above the age of 18 were
included in this retrospective analysis. PTB was identified in accordance with the institutional protocol, which
took into account the patient's clinical presentation, microscopic investigation results suggesting the presence of
acid-fast bacilli (AFB), and abnormal chest radiograph findings. During the study period, all patient case files
with PTB were gathered, and pertinent laboratory results and demographic information were recorded and
examined.

Results: In all, 150 PTB patients between the ages of 18 and 86 were enrolled in this study. The patients'
average age was 50.92 + 17.76. Thirty-six (26%) and eighty-four (74%) of the 150 patients who had
hyponatremia—that is, serum sodium levels less than 135 mmol/l were female. A total of 150 patients were
found to have mild hyponatremia in 59 (39%), moderate hyponatremia in 41 (27%) and severe hyponatremia in
14 (9%) of them. Males constituted the majority in all groups with hyponatremia. Sputum tested positive for
AFB in 27 cases (46%) of mild hyponatremia, 34 cases (83%) of moderate hyponatremia, and 11 cases (79%) of
severe hyponatremia. All patients but four had severe hyponatremia and needed vasopressor therapy due to
hypotension; the other patients were asymptomatic.

Conclusion: Hyponatremia should be assessed in patients with PTB as early detection and therapy may be able
to lower morbidity and death.
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Introduction

One of the main causes of morbidity and death in
developing and poor nations is pulmonary
tuberculosis (PTB). One of the top 10 causes of
death worldwide and the most common infectious
agent is tuberculosis. 10.0 million individuals
worldwide 5.8 million men, 3.2 million women,
and 1.0 million children—developed tuberculosis
in 2017. According to a prior study, roughly 23%
of people on the planet have a latent tuberculosis
infection, putting them at risk of ever having active
tuberculosis [1]. One of the most prevalent
infections in India is tuberculosis, which has a high
death rate. India is ranked 14th out of the top 22
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nations with a high rate of tuberculosis infections
[2]. As per the Global TB report 2017 the estimated
incidence of TB in India was approximately
28,00,000 accounting major part of the world’s TB
cases. In clinical practice, hyponatremia defined as
serum sodium levels below 135 mmol/litre is the
most prevalent electrolyte abnormality [3]. Because
hyponatremia can have serious consequences and
may indicate an underlying medical condition, it is
crucial to identify it [4]. A biochemical finding of a
serum sodium concentration between 130 and 135
mmol/L, between 125 and 129 mmol/L, and less
than 125 mmol/L, respectively, is defined as mild,
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moderate, and severe hyponatremia. Up to 20% of
critically ill patients experience hyponatremia,
which is seen in 15-20% of emergency room
admissions [5].

The most frequent cause of hyponatremia is the
syndrome of inappropriate secretion of antidiuretic
hormone (SIADH), which is characterized by
decreased serum osmolality in a euvolemic patient
without edema, hyponatremia, excessive urine
sodium, and inappropriately elevated urine
osmolality[6]. A common side effect of cancer,
lung diseases, neurosurgical conditions, heart
failure, liver failure, and renal failure is STADH][2].
PTB has a strong correlation with SIADH in
addition to other infections [7].

Numerous mechanisms have been proposed to
explain how tuberculosis (TB) can cause
hyponatremia. These include direct effects on the
adrenal glands, local invasion of the hypothalamus
or pituitary gland, meningitis [12-14], and
inappropriate  ADH secretion as a result of
pulmonary infection [15-17]. One of the most
frequent causes of Addison's disease in India is
tuberculosis (TB), which can destroy the adrenal
glands and result in overt or subclinical adrenal
insufficiency [2]. In the KMCH in Katihar, Bihar,
the prevalence of hyponatremia in adult PTB
patients was investigated and analyzed in the
current study.

Material and Methods

It was an analysis done in the past. Over the course
of a year, from September 2019 to August 2020,
patients with PTB who presented to the pulmonary
medicine department of Katihar Medical College
and Hospital in Katihar, Bihar, were included.
According to the institutional protocol, PTB was
diagnosed based on the patient's clinical
presentation, microscopic examination suggesting
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the presence of acid-fast bacilli (AFB), and
abnormal findings on chest radiographs. Patient
case files pertaining to PTB patients have been
collected. The patients' laboratory results and
demographic  information were noted and
examined. Patients with a history of prior TB,
kidney disease, cancer, diuretics, and medications
associated with SIADH were also included in the
group of adult patients, aged 18 and above, who
had been diagnosed with active PTB. Serum
sodium concentration less than 135mmol/L were
considered as hyponatremia were excluded in this
study.

The patients were categorized into three groups
based on their serum sodium concentration: 130—
134 mmol/L, 125-129 mmol/L, and less than 125
mmol/L  for mild, moderate, and severe
hyponatremia, respectively. The laboratory used for
the microbiological testing is part of our hospital
and is approved by the Revised National TB
Control Program (RNTCP).

N, mean, standard deviation, and range were used
to present the statistical techniques for quantitative
data and descriptive statistics in this study.
Frequency count, N, and percentage were tabulated
for the qualitative data. SPSS (version 20)
statistical software was used for all statistical
analysis, and a p value of less than 0.05 was
considered significant.

Results

In total, 150 adult patients, ages 18 to 86, with
active PTB were included in this study. Patients'
average age was 50.92+17.76; hyponatremia
patients' average age was 51.42 + 17.77; and
patients' average age with normal sodium levels
was 49.31 + 17.89 (Table 1). The statistical
significance of this was not established (P value =
0.53).

Table 1: The serum sodium levels and Mean age

Serum Sodium (mmol/l)

Mean age (years)

<135 51.42+17.77
>135 49.31+17.89
P-value 0.53

The subjects' mean serum sodium levels were 130.91+ 4.59 overall. Table 2 displays the age distribution and
mean serum sodium levels. This table indicates that 33% of the patients were between the ages of 20 and 40,
and 33% were between the ages of 60 and 60. Individuals over 60 had mean serum sodium levels (130.35 +

5.19) that were lower than those in other age groups.

Table 2: Age distribution and mean serum sodium levels

Age (years) Patients (%) Mean Serum Sodium (mmol/l)
<20 42.7) 134+1.82

20-40 49(32.7) 131.3844.49

40-60 49(32.7) 131.06+4.37

>60 48(32) 130.354+5.19

Out of 150 patients, 114 (76%) had low sodium levels less than 135 mmol/l. Of these, 30 (26%) were female
and 84 (74%) had low sodium levels. Table 3 shows the sex distribution and mean serum sodium levels. It is
evident that the mean serum sodium levels of males were lower than those of females, at 130.84 + 4.57. But

with a p value of 0.83, this was not statistically significant.

Sinha et al.

International Journal of Pharmaceutical and Clinical Research

842




International Journal of Pharmaceutical and Clinical Research

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Table 3: Sex distribution and mean serum sodium levels

Sex Frequency (%) Mean Serum Sodium (mmol/l)
Male 110(73.3) 130.84+4.57

Female 40(26.7) 131.1344.70

P-value 0.83

Table 4 indicates that the majority of patients, or 59 patients (39.3%), had mild hyponatremia, followed by 41
patients (27.3%) with moderate hyponatremia, and 14 patients (9.3%) with severe hyponatremia. When
comparing the males to the females in each of the hyponatremia groups, it was found that the majority of the

individuals were male.

Table 4: Serum sodium levels and gender wise distribution

Serum Sodium Levels (mmol/l) Males (%) Females (%) Total (%)
>135 26 (72) 10 (36) 36 (24)
130-134 43 (73) 16 (27) 59 (39.33)
125-129 30(73) 11 (27) 41 (27.33)
<125 11 (79) 321 14 (9.33)
P-value 0.88

50 patients (33.33%) out of 150 had diabetes, and
20 patients (13.33%) had retroviral illness. 38
(76%) of the 50 patients with diabetes and PTB had
hyponatremia, suggesting that patients with
diabetes have a higher prevalence of hyponatremia;
however, this difference in prevalence was not
statistically significant (p=0.88). Fifteen (75%) of
the twenty patients with pulmonary Kochs and HIV
had hyponatremia. Moreover, this did not reach

statistical significance (p=0.92). Seventy-two
(63%) of the 114 hyponatremia patients had
positive sputum AFB.

There is statistical significance in this finding
(p<0.001). Table 5 indicates that of the 59 patients
with mild hyponatremia, 27 (46%) had sputum
AFB  positive, 34 (83%) had moderate
hyponatremia, and 11 (79%) had severe
hyponatremia.

Table 5: Serum sodium levels in relation to sputum AFB status

Serum Sodium Levels (mmol/l) Sputum Positive (%) Sputum Negative (%)

>135 12(33) 24(67)

130-134 27(46) 32 (54)

125-129 34(83) 707

<125 11(79) 3(21)

P-value <0.001

Discussion the TB prevalence was found to be higher with

This study included 150 PTB patients, ranging in
age from 18 to 86 years, with a mean age of 50.92
+ 17.76 years. Many of these patients were in the
20-60 age range. According to a prior study,
sodium's age ranged from 18 to 80 years old, with a
mean age of 44.4 + 13.81 years [2]. In the range of
13—102 years, Jafari et al. reported a mean age of
59 £ 20 years [18], while Khan et al. found that the
mean age of all patients was 51.57 + 16.3[7].

The results of our study indicated a preponderance
of men: 40 (27%) and 110 (73%) of the 150
participants were women. This observation was
consistent with research conducted by Khan et
al.[7], Mukherjee et al. [69.3% males, male to
female ratio 2.25:1], and Bokam et al. [72.2% male
majority][2]. The Revised National Tuberculosis
Programme (RNTCP) also revealed the higher male
prevalence[19]. However, a study by Jafari et al.
revealed that compared to females, males had lower
rates of tuberculosis (45.5%)[18]. TB notification
rates have been found to be similar in both sexes
till puberty, followed by a continuing widening of
the gap between male and female cases. In males,
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increase in age. This difference is most marked in
the age group beyond 60 years [20]. Of the 150
patients, 114 (76%) had hyponatremia, or serum
sodium levels less than 135 mmol/l; of these, 26%
were female and 74% were male. According to our
study, 61% of patients with PTB had hyponatremia,
as reported by Bokam et al.[2]. Only 9% of the
patients in our study had severe hyponatremia,
while the majority of patients (39%) had mild
hyponatremia. ~Many cases of electrolyte
imbalances arise during clinical practice; however,
hyponatremia is the most common, with a
prevalence of up to 15% in the general hospital
population. Hyponatremia most commonly occurs
as syndrome of inappropriate anti diuretic hormone
secretion (SIADH) [6].

The average serum sodium levels across all
participants in our study were 13091 + 4.59.
Compared to other age groups, patients over 60 had
mean serum sodium levels that were lower. Elderly
patients are more likely to experience
hyponatremia, and this is primarily due to
degenerate physiology, co-morbid conditions, and
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polypharmacy involvement. Due to inadequate
fluid therapy and dehydration, elderly patients are
particularly vulnerable to hyponatremia [21].

Males in our study had mean serum sodium levels
of 130.84 + 4.57 and females had mean serum
sodium levels of 131.13 + 4.70, suggesting that
males had lower sodium levels than females.
Similar to our findings, Borkam et al. study also
revealed that males had mean serum sodium levels
that were lower (132.9 £+ 5.8 mmol/L) than females
(133.3 + 5.6 mmol/L)[2]. In contrast to our
research, Khan et al. found that males had mean
serum sodium levels of 136.03 £+ 6.5 compared to
females' levels of 135.00 + 6.5 [7].

In our study, the majority of patients, or 39.33%,
had mild hyponatremia (serum sodium 130-134
mmol/l), followed by moderate hyponatremia
(27.33%) and severe hyponatremia (serum sodium
<125 mmol/l) nearly 9.33% of the patients.

Seventy-two (63%) of the 114 hyponatremia
patients had AFB-positive sputum. At p<0.001, this
was statistically significant. Sputum AFB was
positive in 46% of patients with mild
hyponatremia, 83% of patients with moderate
hyponatremia (serum sodium 125-129 mmol/l), and
79% of patients with severe hyponatremia (serum
sodium <124 mmol/l). With the exception of 4 out
of 14 patients who had severe hyponatremia and
needed vasopressor support for hypotension, the
majority of patients did not exhibit any symptoms.
Studies showed that patients with chronic
hyponatremia are often asymptomatic irrespective
of the degree of hyponatremia. Symptoms may
only occur if there is acute exacerbation of
hyponatremia, or if serum sodium falls below 110
mmol/l [22]. In this study there were no patients
with serum sodium values less than 118 mmol/L.

50 patients (33.33%) out of 150 had diabetes as a
co-morbidity. 38 (76%) of the 50 patients with
pulmonary tuberculosis and diabetes also had
hyponatremia. This indicates that patients with
diabetes have a higher prevalence of hyponatremia.
Nevertheless, this did not reach statistical
significance (p=0.88). Studies have indicated that
diabetes mellitus poses a significant risk of
developing tuberculosis. Moreover, tuberculosis
may exacerbate glycemic control in diabetics and
cause glucose intolerance [23]. Hyponatremia is
one of the numerous electrolyte abnormalities that
diabetic patients commonly experience. Because
glucose is an osmotically active substance, there is
an increase in the movement of water out of the
cells in the case of hyperglycemia, which leads to a
dilution of serum sodium levels [24].

Twenty (13.33%) of the 150 patients had retroviral
illness. Fifteen (75%) of the twenty patients with
PTB and HIV had hyponatremia. According to a
previous study, TB 1is the most common
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opportunistic infection among those living in north
Karnataka, and HIV prevalence is also high there.
From the latent form of TB, nearly 12 to 20 times
as many HIV-positive individuals are at risk of
developing active TB [25].

Conclusion

Because  hyponatremia can have  serious
consequences and may indicate an underlying
medical condition, it is crucial to identify it.
Because early detection and treatment of an
underlying electrolyte abnormality may reduce
tuberculosis-related mortality and morbidity as well
as shorten hospital stays, patients with PTB must
be evaluated for hyponatremia.
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