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Abstract 
Introduction: Tuberculosis (TB) is one of the major public health problems 
in Pakistan. Our country ranks fifth in tuberculosis high-burden countries 
worldwide. Hyponatremia is considered as one of the most common and 
important electrolyte abnormality in Pulmonary TB (PTB) patients. This 
study will show the prevalence of hyponatremia in PTB in our population. 
Objective: To evaluate the prevalence of hyponatremia in pulmonary tuber-
culosis patients. Study Design: Cross-sectional, descriptive study at Jinnah 
postgraduate medical centre Karachi from August 2017 to August 2018. Ma-
terial and Methods: In this cross-sectional study, all patients with TB admit-
ted in chest ward were enrolled. Patients having tuberculous meningitis, syn-
drome of inappropriate Ant diuretic hormone (SIADH), Renal failure, 
pneumonia, Cirrhosis taking medicines (diuretics, ACEI, and ARBs) were ex-
cluded. A pre-designed questionnaire was used to assess hyponatremia and its 
potential causes other than TB. Chi-square or Fischer exact test was used to 
identify factors associated with hyponatremia. Results: Ninety-six patients 
with mean age were 40.14 ± 13.02 years (ranging 18 - 65 years). Predomi-
nantly, patients were females 50 (52.08%). Overall Serum Na, Mean ± SD was 
130.53 ± 6.99 (Ranging 110 - 146). Sixty one patients (63.5%) were younger 
than 40 years. Forty patients (41.66%) were smokers: 16 (16.7%) had diabetes 
mellitus (DM), and 15 (15.6%) had hypertension. Sixty-nine (71.87%) pa-
tients had hyponatremia of which 45 (73.77%) were less than 40 years (p = 
0.375). Diabetes mellitus, female gender, smoking, hypertension and duration 
of disease were not associated with increased risk of hyponatremia having P 
Values: p = 0.082, p = 0.39, p = 0.57, p = 0.20 and p = 0.45 respectively. Con-
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clusion: Hyponatremia is associated with tuberculosis and is more common 
with diabetes, hypertension, smoking and young age. 
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1. Introduction 

Tuberculosis (TB) is caused by bacteria (Mycobacterium tuberculosis) that most 
often affect the lungs. Tuberculosis is curable and preventable. TB occurs in 
every part of the world. In 2015, the largest number of new TB cases occurred in 
Asia, with 61% of new cases, followed by Africa, with 26% of new cases [1] [2]. 

Tuberculosis (TB) is one of the major public health problems in Pakistan. Pa-
kistan ranks fifth amongst TB high-burden countries worldwide. It accounts for 
61% of the TB burden in the WHO Eastern Mediterranean Region [2]. 

Pakistan is also estimated to have the fourth highest prevalence of multi-
drug-resistant TB (MDR-TB) globally. Tuberculosis (TB) is one of the top 10 
causes of death worldwide. In 2015, 10.4 million people fell ill with TB and 1.8 
million died from the disease (including 0.4 million among people with HIV). 
Over 95% of TB deaths occur in low- and middle-income countries. Prevalence 
of PTB with hyponatremia is around 51%. Diabetes mellitus (DM) is currently 
known to be one of the risk factors for pulmonary tuberculosis [2] [3]. 

Common symptoms of active lung TB are cough with sputum and blood at 
times, chest pains, weakness, weight loss, fever and night sweats. Many countries 
still rely on a long-used method called sputum smear microscopy to diagnose 
TB. Microscopy detects only half the number of TB cases and cannot detect 
drug-resistance. The use of the rapid test Xpert MTB/RIF® has expanded sub-
stantially since 2010. The test simultaneously detects TB and resistance to rifam-
picin, the most important TB medicine. Diagnosis can be made within 2 hours 
and the test is now recommended by WHO as the initial diagnostic test in all 
persons with signs and symptoms of TB [2] [3] [4]. TB is a treatable and curable 
disease. Active, drug-susceptible TB disease is treated with a standard 6-month 
course of 4 antimicrobial drugs that are provided with information, supervision 
and support to the patient by a health worker or trained volunteer. The WHO’s 
ambitious End TB Strategy approved by all countries targets to reduce TB deaths 
by 90% in 2030 with intermediate milestones of reduction by 35% in 2020 and 
75% in 2025 [5]. 

Various complications have been reported along with PTB. Pulmonary TB is 
associated with various long term lung complications including lung scarring 
(fibrosis), bronchiectasis, chronic pulmonary aspergillosis (CPA), air way steno-
sis and Chronic Obstructive Pulmonary Disease (COPD) [6]. The subclinical 
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electrolyte imbalances are customary in cases with PTB. Hyponatremia is consi-
dered as one of the most common and important electrolyte abnormalities it 
must be considered in all seriously ill hospitalized patients [7] [8]. Hyponatre-
mia is defined as depletion in the serum sodium (Na) concentration to a level 
below 136 mmol/l and severe hyponatremia defined as serum sodium concen-
tration lesser than 115 mmol/l which it can be considered as life-threatening 
condition [9] [10]. The prevalence of severe hyponatremia and its non-severe 
form are estimated 1% - 4% and 15% - 30% of inpatients, respectively [11]. Hy-
ponatremia represents a serious health problem with significant associated mor-
bidity and mortality. 

A study [12] from Iran found that 47% of pulmonary tuberculosis patient had 
hypontremia. Another study from Kuwait [13] revealed 22.15% prevalence of 
hyponatremia in PTB. No such studies are available in local literature. Preva-
lence of TB is very high in Pakistan, and we are genetically and geographically 
different from other population so result of international literature may not be 
practical in our population. This study will show the prevalence of hyponatremia 
in PTB, if found to be prevalent clinician will be more focused for management 
of this electrolyte imbalance which will be beneficial for patients care. 

2. Material and Methods 

This Cross-sectional study was conducted on inpatients at Department of Chest 
medicine, Jinnah Post graduate Medical Centre (JPMC), Karachi, from August 
2017 to August 2018. A total of 96 patients of both genders aged between 18 
years and 65 years having pulmonary tuberculosis for two weeks or more dura-
tion were included as per non probability consecutive sampling. By using WHO 
calculator taken prevalence 51% (12) of pulmonary tuberculosis, margin of error 
= 10%, confidence interval = 95%, estimated sample size will be at least n = 96. 

Those excluded from the study were either those who failed to give consent or 
patients having tuberculous meningitis, syndrome of inappropriate Anti diuretic 
hormone (SIADH), renal failure, active pneumonia, cirrhosis and those who 
were taking medicines (diuretics, ACEI, ARB during last two weeks) on history. 

Study was conducted after approval of institutional ethical review committee. 
Patients were interviewed in the inpatient department of Chest medicine, JPMC. 
Written informed consent was obtained from all patients fulfilling inclusion cri-
teria. A structured Performa was used to collect data and the performa filled by 
the researcher himself. The collected data was transferred to statistical package 
for the social sciences (SPSS) 20.0 for the statistical analysis. Analyzed by the re-
searcher mean and standard deviation were calculated for age, duration of 
symptoms and serum sodium (Na) frequency and percentage were calculated for 
Gender, Diabetes Melitus, hypertension (HTN), Hyponatremia and smoking. 
Stratification with respect to age, gender, duration of pulmonary TB, DM, HTN 
and smoking were done. Post stratification Chi square test applied. P-value of 
≤0.05 was taken as significant. 
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3. Results 

Ninety six patients with mean age were 40.14 ± 13.02 years (ranging 18 - 65 
years). Predominantly, patients were females 50 (52.08%). Sixty One patients 
(63.5%) were younger than 40 years. Over all Serum Na, Mean ± SD were 130.53 
± 6.99 (Ranging 110 - 146). Baseline characteristics are shown in Table 1. 

Forty patients (41.66%) were smokers, 16 (16.7%) had diabetes mellitus (DM), 
and 15 (15.6%) had hypertension. Sixty nine (71.87%) patients had hyponatre-
mia of which majority 45 (73.77%) were noted in age less than 40 years (p = 
0.375). Diabetes mellitus, female gender, smoking, hypertension and duration of 
disease were not associated with increased risk of hyponatremia having P Val-
ues, p = 0.082, p = 0.39, p = 0.57, p = 0.20 and p = 0.45 respectively as shown in 
Table 2. 

 
Table 1. Baseline characteristics of the study population. 

Total number of patients, n= 96 

Males, n (%) 46 (47.91%) 

Females n (%) 50 (52.08%) 

Age, Mean ± SD (Range) 40.14 ± 13.02 (18 - 65) 

Serum Na, Mean ± SD (Range) 130.53 ± 6.99 (110 - 146) 

≥40 Years, n (%) 35 (36.5%) 

<40 years, n (%) 61 (63.5%) 

Hypertension, n (%) 15 (15.6%) 

Smoking, n (%) 40 (41.66%) 

Diabetes, n (%) 16 (16.7%) 

Duration of symptoms 
≥6 Months, n (%) 
<6 Months, n (%) 

 
33 (34.37%) 
63 (65.63%) 

 
Table 2. Stratification of Hyponatremia with respect to age, gender, BMI, Smoking, DM, 
HTN and duration of symptoms n = 96. 

Characteristics with  
total number n = 96 

Hyponatremia 
Present 

Hyponatremia  
absent 

p Value 

AGE (yrs) 
≤40 61 45 (73.77%) 16 (26.22%) 

0.375 
>40 35 24 (68.57%) 11 (31.43%) 

GENDER 
MALE 46 32 (69.56%) 14 (30.44%) 

0.399 
FEMALE 50 37 (74%) 13 (26%) 

SMOKING 
YES 40 29 (72.5%) 11 (27.5%) 

0.54 
NO 56 40 (71.42%) 16 (28.58%) 

DM 
YES 17 15 (88.24%) 2 (11.76%) 

0.082 
NO 79 54 (68.35%) 25 (31.64%) 

HTN 
YES 15 9 (60%) 6 (40%) 

0.20 
NO 81 60 (74.08%) 21 (25.92%) 

Duration of 
symptoms 

≥6 Months, 33 23 (68.09%) 10 (31.90) 
0.45 

<6 Months, 63 46 (73.01%) 17 (26.99%) 
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4. Discussion 

Tuberculosis (TB) is caused by bacteria (Mycobacterium tuberculosis) that most 
often affect the lungs. Tuberculosis is curable and preventable. TB occurs in 
every part of the world. In 2015, the largest number of new TB cases occurred in 
Asia, with 61% of new cases, followed by Africa, with 26% of new cases [1] [2]. 

Tuberculosis (TB) is one of the major public health problems in Pakistan. Pa-
kistan ranks fifth amongst TB high-burden countries worldwide. It accounts for 
61% of the TB burden in the WHO Eastern Mediterranean Region [2]. 

Pakistan is also estimated to have the fourth highest prevalence of multi-
drug-resistant TB (MDR-TB) globally. Tuberculosis (TB) is one of the top 10 
causes of death worldwide. In 2015, 10.4 million people fell ill with TB and 1.8 
million died from the disease (including 0.4 million among people with HIV). 
Over 95% of TB deaths occur in low- and middle-income countries [2]. preva-
lence of PTB with hyponatremia is around 51%. Diabetes mellitus (DM) is cur-
rently known to be one of the risk factors for pulmonary tuberculosis [3]. 

Various complications have been reported along with PTB. Pulmonary TB is 
associated with various long term lung complications including lung scarring 
(fibrosis), bronchiectasis, Chronic Pulmonary aspergillosis (CPA), air way ste-
nosis and Chronic Obstructive Pulmonary Disease (COPD) [6]. The subclinical 
electrolyte imbalances are customary in cases with PTB. Hyponatremia is consi-
dered as one of the most common and important electrolyte abnormalities it 
must be considered in all seriously ill hospitalized patients [7] [8]. Hyponatre-
mia is defined as depletion in the serum sodium (Na) concentration to a level 
below 136 mmol/l and severe hyponatremia defined as serum sodium concen-
tration lesser than 115 mmol/l which it can be considered as life-threatening 
condition [9] [10]. The prevalence of severe hyponatremia and its non-severe 
form are estimated 1% - 4% and 15% - 30% of inpatients, respectively [11] Hy-
ponatremia represents a serious health problem with significant associated mor-
bidity and mortality. 

In a study [12] from Iran found that 47% of pulmonary tuberculosis patient 
had hypontremia. Another study from Kuwait [13] revealed 22.15% prevalence 
of hyponatremia in PTB. Hongguang C et al. [3] revealed the hyponatremia in 
PTB was 51%. However in this study hyponatremia was found to be 71.87% the 
increase in percentage of hyponatremia is probably due to difference in dietary 
habits and the patient’s selection as in this study inclusion criteria was the ad-
mitted patients only. This study will showed the prevalence of hyponatremia in 
PTB is more compared to other studies; clinician should be more focused for 
management of this electrolyte imbalance which will be beneficial for patients 
care. 

Ahmed M et al. [14] found consistent evidence for an increased risk of TB 
among patients with uncontrolled DM (high-level HbA1c) i.e. 20% patients had 
PTB. In a 10 years cohort of 1529 diabetic individuals in Chile, actuarial proba-
bility of developing tuberculosis was 24% in IDDM and 4·8% in NIDDM [15]. In 
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previous literatures, a wide range of DM prevalence from 1.9% to 35% has been 
reported among TB patients [16] [17]. While in our study 16.7% of PTB were 
having diabetes the finding is consistent with previous studies. 

In our study 63.5% were younger than 40 years on the contrary of findings 
with previous studies revealing PTB prevalent in elderly the purposed mechan-
ism of such phenomenon was thought to be reactivation, here in our study we 
have taken admitted patients with tuberculosis so this is probable difference. In 
our study almost equal gender ratio while in previous study by Qadeer et al. [18] 
revealed pulmonary tuberculosis 1.8 times more in men this difference is due to 
selection criteria as in our study we have taken only inpatients. 

Our study showed that pulmonary tuberculosis patients having hyponatremia 
were patients with younger age, female gender, hypertension, smoking duration 
of disease and diabetes mellitus but none of them was found to be statistically 
significant. We selected inpatients, excluded patients in whom potential causes 
of hyponatremia other than tuberculosis were found. This result led us the as-
sumption that hyponatremia is secondary to PTB.  

As we excluded tuberculosis with meningitis and SIADH so prevalence of hy-
ponatremia in our study population may not be true representative of actual 
burden despite of this fact almost 72% of our population had hyponatremia only 
four patients (5.7% of hyponatremia patients) had severe hyponatremia i.e. se-
rum Na < 115 mmol/l, Two patients recovered on ATT and sodium replacement 
while remaining two expired of which one has positive blood cultures as well. 

As hyponatremia is significant cause of morbidity and mortality, this study 
has shown significant relation hyponatremia with PTB. Clinicians should take 
care of this important electrolyte abnormality while managing PTB. 

There are limitations of the study, firstly it is a single centered study with 
small sample size, and second no questionnaire with internal or external valida-
tion used but simple Performa was to collect data. Multicentre study with large 
population and data on validated questionnaire is needed to assess the electro-
lyte imbalance with PTB. 

5. Conclusion 

Hyponatremia is associated with pulmonary tuberculosis in almost two thirds of 
patients which is slightly more common in female gender, younger age or in pa-
tients who had history of diabetes, hypertension and smoking. Managing hypo-
natremia is necessary in pulmonary tuberculosis. 

What Is Already Known? 

 High burden of tuberculosis in Pakistan. 
 Association of hyponatremia with pulmonary tuberculosis. 

What Is New Here? 

 High prevalence of hyponatremia in our pulmonary tuberculosis patients. 
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 Relative more hyponatremia in female gender and younger ages. 
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