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Abstract 
Introduction: Pulmonary Tuberculosis (PTB) is one of the paramount causes of morbidity and mortality in the developing and 

underdeveloped countries. India is the country with the highest burden of PTB. Among the electrolyte imbalance hyponatremia is observed 

commonly which will lead to increase in morbidity and mortality. In this study, the prevalence of hyponatremia in adult pulmonary 

tuberculosis patients was done. 

Methodology: In this retrospective study; patients of age more than 18 years presented to our department from 2016 to 2017 were included. 

PTB was diagnosed as per the institutional protocol, i.e., on clinical presentation of the patient, microscopic examination suggestive of acid-

fast bacilli (AFB) and an abnormal chest radiograph findings. All the case files of patients having PTB in the study period were collected and 

demographic parameters and relevant laboratory findings were noted and analyzed. 

Results: A total of 150 patients with PTB were included in this study between 18 to 86 years of age group. Mean age of patients was 50.92 

+ 17.76. Among 150 patients, 114 (76%) had hyponatremia with serum sodium levels less than 135mmol/l out of which 84 (74%) were males 

and 30 (26%) were females. Out of 150 patients 59 (39%) had mild hyponatremia; 41 (27%) had moderate hyponatremia and 14 (9%) had 

severe hyponatremia. In all the groups of hyponatremia, majority were found to be males. 27 (46%) in mild hyponatremia, 34 (83%) in 

moderate hyponatremia and 11(79%) in severe hyponatremia were sputum AFB positive. Many patients were asymptomatic except 4 with 

severe hyponatremia requiring vasopressor support for hypotension. 

Conclusions: Patients with PTB should be evaluated for hyponatremia; early detection and treatment of can potentially reduce morbidity 

and mortality. 
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Introduction 
Pulmonary Tuberculosis (PTB) is one of the paramount 

causes of morbidity and mortality in the developing and 

underdeveloped countries. Worldwide TB is one of the top 

10 causes of death and the leading cause from a single 

infectious agent. Globally, 10.0 million people developed TB 

disease in 2017: 5.8 million men, 3.2 million women and 1.0 

million children. As per the previous study 23% of the 

world’s population, are approximately have a latent TB 

infection, and are thus at risk of developing active TB disease 

during their lifetime [1] Tuberculosis is one of the most 

common infection in India and is associated with high 

mortality. India ranks 14th out of top 22 countries who are 

burdened with TB 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.  

Hyponatremia, defined as serum sodium less than 135 

mmol/litre, is the most common electrolyte abnormality in 

clinical practice [3]. Hyponatremia is important to recognize 

because of its potential morbidity and also it can be a marker 

of the underlying disease [4]. Mild, moderate and severe 

hyponatremia is defined as 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. 

Hyponatremia is observed in 15–20% of emergency patient 

admissions and it occurs in up to 20% of critically ill patients 

[5]. The syndrome of inappropriate secretion of antidiuretic 

hormone (SIADH) is the most common cause of 

hyponatremia and is characterized by hyponatremia, 

inappropriately elevated urine osmolality, excessive urine 

sodium and decreased serum osmolality in a euvolemic 

patient without edema [6]. SIADH results as a common 

complication of malignancy, pulmonary disorders, and 

neurosurgical conditions, cardiac, liver, and renal failure [2]. 

Besides other infections, PTB has been strongly associated 

with SIADH [7]. Various mechanism have been postulated as 

how TB can induce hyponatremia, like local invasion to the 

adrenal glands, local invasion to hypothalamus or pituitary 

gland, [8-11] meningitis [12-14] and inappropriate ADH 

secretion due to pulmonary infection [15-17], TB can affect 

adrenal glands directly. TB may destroy adrenals and leading 

to overt or subclinical adrenal insufficiency and it is one of 

the most common cause of Addison’s disease in India [2]. 

The present study was done to study and analyze the 

prevalence of hyponatremia in adult patients with PTB in 

tertiary care in India. 

 

Materials and Methods 
It was a retrospective study. The patients presented to 

medicine department of our tertiary care hospital over a 

period of one year from 2016 to 2017 with PTB were 

included. PTB was diagnosed as per the institutional 

protocol, i.e., on clinical presentation of the patient, 

microscopic examination suggestive of acid-fast bacilli 

(AFB) and abnormal chest radiograph findings. Case records 

of the patients having PTB were collected. Demographic 

characteristics and laboratory data of the patients were 

recorded and analyzed. An ethical committee approval was 

taken.  
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Inclusion Criteria: Adult patients aged 18 years and above, 

diagnosed with active PTB.  

Exclusion Criteria: Patients with a H/O old TB, kidney 

disease, malignancies, patients on diuretics and medications 

related to SIADH. Serum sodium concentration less than 

135mmol/L were considered as hyponatremia. Patients were 

divided into three groups: mild, moderate and severe 

hyponatremia with serum sodium concentration between 130 

and 134 mmol/L, 125 and 129 mmol/L and < 125 mmol/L 

respectively. The microbiological tests were done in the 

hospital lab of our hospital which is authorized by the 

Revised National TB Control Program (RNTCP). 

 

Statistical Analysis 

In this study, the statistical methods for quantitative data 

and descriptive statistics were presented by N, mean, 

standard deviation and range. For qualitative data, frequency 

count, N and percentage were tabulated. All the statistical 

analysis has been done by using statistical software SPSS 

(version 20) and a p value of < 0.05 was considered 

significant. 

 

Results 
A total of 150 adult patients with active PTB were 

included in this study with age ranging from 18 to 86 years. 

The mean age of patients was 50.92 + 17.76 while the mean 

age of patients with hyponatremia was 51.42 ± 17.77 and 

mean age of patients with normal sodium levels were 49.31 

± 17.89 (Table 1). This was statistically not significant (P = 

0.53).  

 

Table1: 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 0.53 

 

The total mean serum sodium levels among the subjects 

was 130.91 + 4.59.The age distribution and mean serum 

sodium levels are shown in table 2. As shown in this table 

33% of the patients were in the age group of 20-40years and 

33% in 40-60years. People in the age group of more than 60 

years showed lower mean serum sodium levels (130.35 + 

5.19) than that of other groups. 

 

Table 2: Age distribution and mean serum sodium levels 

Age(years) 

 

Patients (%) Mean Serum 

Sodium(mmol/l) 

<20  4(2.7) 134 + 1.82 

20-40 49(32.7) 131.38 + 4.49 

40-60 49(32.7) 131.06 + 4.37 

>60 48(32) 130.35 + 5.19 

 

Among 150 patients, 114 (76%) patients had low sodium 

levels which was less than 135mmol/l out of which 84 (74%) 

were males and 30 (26%) were females. (Graph 1) 

 
Fig. 1: Prevalence of hyponatremia 

 

The sex distribution and mean serum sodium levels are 

represented in table 3, which shows that males had lower 

levels of mean serum sodium levels (130.84 + 4.57) than 

females. However this was not statistically significant 

(p=0.83). 

 

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) 131.13 + 4.70 

P 0.83  

 

As shown in table 4 most of the patients i.e., 59 (39.3%) 

patients had mild hyponatremia; 41 (27.3%) had moderate 

hyponatremia and 14 (9.3%) had severe hyponatremia. In all 

the groups of hyponatremia, majority were found to be males 

when compared to the females in their respective groups. 

 

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) 3 (21) 14 (9.33) 

P 0.88   

 

  
Fig. 2: Grading of serum sodium levels and gender 

distribution 
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Out of 150 patients, 50 (33.33%) patients were suffering 

with diabetes and 20 (13.33%) with retroviral disease. 

Among 50 patients with diabetes and PTB, 38 (76%) had 

hyponatremia implying that the prevalence of hyponatremia 

to be more in patients with diabetes, but it was not statistically 

significant (p=0.88). Among 20 patients with HIV and 

pulmonary Kochs, 15 (75%) had hyponatremia. This was also 

not statistically significant (p=0.92) Out of 114 patients with 

hyponatremia, 72(63%) were sputum AFB positive. This 

finding is statistically significant (p<0.001). As shown in 

table 5, 27 (46%) out of 59 patients in mild hyponatremia, 34 

(83%) out of 41 in moderate hyponatremia and 11(79%) out 

of 14 in severe hyponatremia were sputum AFB positive. 

 

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) 7 (17) 

<125 11(79) 3(21) 

P <0.001  

 

 
Fig. 3: Serum sodium levels in relation to sputum AFB 

status 

 

Discussion 
A total of 150 patients with PTB were included in this 

study with an age group of 18 to 86 years and mean age being 

50.92 + 17.76 and many were in the age group of 20–60 

years. A previous study done showed the mean age of sodium 

was 44.4 ± 13.81 years ranging from 18 to 80 years [2]. Jafari 

et al., in their study reported the mean age as 59 ± 20 years in 

range of 13-102 years [18] and Khan et al., in their study 

showed the mean age of all the patients to be 51.57 ± 16.3[7]. 

Our study showed male preponderance i.e., 110(73%) 

out of 150 were males and 40 (27%) were females. This 

observation was similar to that of studies done by Bokam et 

al., with majority 72.2% being males [2]; Khan et al., with 

65.6% males [7]; Mukherjee et al., with 69.3% males with a 

male female ratio of 2.25:1. The higher male prevalence was 

also found in the Revised National Tuberculosis Programme 

(RNTCP) [19]. However study by Jafari et al., has shown TB 

was less in males (45.5%) when compared to females [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, the TB 

prevalence was found to be higher with increase in age. This 

difference is most marked in the age group beyond 60 years 

[20].  

Out of 150 patients 114 (76%) had hyponatremia i.e., 

with serum sodium levels <135 mmol/l with 74% males and 

26% females. A study done by Bokam et al., observed 

hyponatremia in 61% of patients with PTB in accordance to 

our study [2]. Majority of the patients in our study had mild 

hyponatremia (39%) and very few with severe hyponatremia 

(9%). During clinical practice various electrolyte imbalances 

cases are encountered but among them hyponatremia is the 

most common with a prevalence up to 15% in a general 

hospital population. Syndrome of inappropriate anti diuretic 

hormone secretion (SIADH) is the most commonly 

encountered form of hyponatremia [6].  

The total mean serum sodium levels among the subjects 

in our study were 130.91 + 4.59. Patients in the age group of 

more than 60 years had lower mean serum sodium levels than 

the other age groups. The hyponatremia is more commonly 

seen in the elderly patients and this is mainly because of 

degenerate physiology, co-morbid illness and involvement of 

poly-pharmacy. The elderly patients are highly susceptible to 

hyponatremia due to poor intake dehydration, inappropriate 

fluid therapy [21].  

The mean serum sodium levels in males in our study was 

130.84 + 4.57 and 131.13 + 4.70 in females implying that 

males had lower sodium levels than that of females. Borkam 

et al., in their study also showed that mean serum sodium 

levels were lower in males (132.9 ± 5.8 mmol/L) when 

compared to females (133.3 ± 5.6 mmol/L) which was similar 

to our results [2]. Unlike our study Khan et al., observed 

higher levels of mean serum sodium in males 136.03 ± 6.5 

than in females 135.00 ± 6.5 [7].  

Most of the patients i.e., 39.33% in our study had mild 

hyponatremia (serum sodium 130-134mmol/l), 27.33% had 

moderate hyponatremia (serum sodium 125-129mmol/l) and 

nearly 9.33% had severe hyponatremia (serum sodium <125 

mmol/l). 

Out of 114 patients with hyponatremia 72(63%) were 

sputum AFB positive. This was statistically significant 

(p<0.001). 46% of the patients in mild hyponatremia, 83% in 

moderate hyponatremia (serum sodium 125-129mmol/l) and 

79% in severe hyponatremia group. (<124 mmol/l) were 

sputum AFB positive. Larger part of the patients were 

asymptomatic except for 4 out of 14 patients with severe 

hyponatremia requiring vasopressor support for hypotension. 

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. 

Out of 150 patients, 50 had diabetes as a co-morbidity 

(33.33%). Among 50 patients with diabetes and pulmonary 

tuberculosis, 38 (76%) had hyponatremia. This shows 
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prevalence of hyponatremia to be more in patients with 

diabetes. However this was not statistically significant 

(p=0.88). There are studies showing that diabetes mellitus is 

an important risk factor for tuberculosis. Furthermore, 

tuberculosis might induce glucose intolerance and worsen 

glycemic control in people with diabetes [23]. Diabetic 

patients frequently develop a various electrolyte disturbances 

of which hyponatremia is one. In case of hyperglycemia, 

there is an increase in movement of water out of the cells and 

subsequently in a reduction of serum sodium levels by 

dilution this is mainly because glucose is an osmotically 

active substance [24]. 

Out of 150 patients, 20 (13.33%) had retroviral disease. 

Among 20 patients with HIV and PTB, 15 (75%) had 

hyponatremia. The previous study have shown that, 

prevalence of HIV is high in north Karnataka and TB is the 

most common opportunistic infection among them. Nearly 12 

to 20 times the HIV infected people have the risk to develop 

active TB from the latent form of TB [25].  

The limitation of this study was that the cause of 

hyponatremia was not evaluated further. 

  

Conclusions 
Hyponatremia is important to recognize because of its 

potential morbidity and also it can be a marker of the 

underlying disease. Hence patients with PTB have to be 

evaluated for hyponatremia as early detection and treatment 

of underlying electrolyte abnormality can potentially reduce 

mortality and morbidity associated with tuberculosis and also 

can shorten the duration of hospitalization. 
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