Original Research Article

DOI: 10.18231/2394-6377.2019.0011

Effect of antitubercular treatment on serum electrolyte and bicarbonate among pulmonary
tuberculosis patients in tertiary care Hospital: An observational study
Lingraj Patil1, Naga Mrudula2,*
1Tutor, 2Assistant

Professor, Dept. of Biochemistry, 1Gulbarga Institute of Medical Sciences, Gulbarga, Karnataka, 2Kanachur Institute of
Medical Sciences, Karnataka, India

*Corresponding Author: Naga Mrudula
Email: mrudula1611964@gmail.com
Received: 22nd July, 2018

Accepted: 4th September, 2018

Abstract
Introduction: Tuberculosis is mainly associated with diarrhea, vomiting and profuse sweating leading to dehydration, electrolyte
imbalance and acid base derangements. Treatment with anti tubercular drugs reduces the symptoms and balances the electrolytes. Hence,
this study was carried out to assess the electrolyte imbalance among tuberculosis patients and to know the effect of anti tubercular
treatment. This study was carried out to study the electrolyte imbalance among newly diagnosed tuberculosis patients and to know the
effect of treatment with anti tubercular drugs in improving the electrolyte balance at BRIMS teaching Hospital Bidar.
Materials and Methods: This was observational study conducted in pulmonary Medicine OPD of Bidar Institute of Medical Sciences
teaching hospital Bidar. 50 participants were enrolled in our study and assessed for demographic data, serum electrolytes and bicarbonate
levels and compared with Tuberculosis patients before and after treatment.
Results: The electrolyte imbalance in terms of decrease in sodium, potassium chloride and bicarbonate values was significantly associate
(p<0.001) with tuberculosis. Treatment with antitubercular drugs (Streptomycin, Refampicin, Isoniazide) normalized sodium, potassium
and bicarbonate levels significantly compared to values before treatment. The odds of having hyponatrimia and low bicarbonate level were
2.57 times as compared to after treatment of TB patients.
Conclusion: In our study, after treatment with antitubercular drugs, electrolyte levels returned to normal. Because of the high incidence of
the electrolyte disturbances in tuberculosis patients, close monitoring and aggressive management are mandatory.
Keywords: Mycobacterium tuberculosis, Electrolytes, Cytochemical changes, Antitubercular drugs.

Introduction
Tuberculosis is an infectious disease caused by
Mycobacterium tuberculosis. Tuberculosis typically affects
all parts of the body especially lungs. The disease has
become rare in developed countries, but is still a major
public health problem in low- and middle-income
countries.1 It is estimated that between the years 2000 and
2010, eight to nine million new cases emerged each year.
Around fifteen lakh people are affected from tuberculosis
each year. In adults, tuberculosis is the second leading cause
of death due to an infectious disease (after AIDS), with 95%
of deaths occurring in low-income countries. Tuberculosis is
a major problem of children in poor countries where it kills
over 100,000 children each year.2
Electrolyte imbalance can lead to impaired functions of
heart, nervous system, muscular system as well as it leads to
acid-base derangements. Decreased sodium electrolyte is the
most common and frequent cause of electrolyte imbalance
in all newly diagnosed tuberculosis patients.3
Sodium concentration less than 136mmol/L was termed
as hyponatremia and less than 115mmol/L as severe
hyponatremia which is life threatening.4 The prevalence of
hyponatremia was fifteen to thirty percent among
tuberculosis patients.5 Similarly other electrolytes imbalance
like hypochloremia and hypokalemia and reduced
bicarbonate levels are also seen in pulmonary tuberculosis
(PTB) patients. The electrolyte imbalance among
tuberculosis may be attributed to adrenal insufficiency,
tubercular meningitis, in appropriate ADH secretion via

pulmonary infection6-8 and excessive loss of these ions due
to diarrhea, vomiting and sweating.9
The presentation of PTB are quite typical which include
prolonged cough (lasting more than 2 weeks) and sputum
production. Other symptoms include weight loss, anorexia,
fatigue, shortness of breath, chest pain, moderate fever and
night sweats. Haemoptysis (blood in sputum) is a
characteristic sign present in about one third of patients.10,11
Diagnosing and initiating effective treatment in a patient
early in the course of their TB disease, before they can
infect many people, is considered the most effective
preventive measure against TB. Effective treatment
substantially reduces or eliminates disease transmission
from smear-positive patients in less than one month after
treatment initiation.
Electrolytes loss in TB can be attributed to diarrhea,
vomiting and excessive sweating. This fluid and acid-base
derangements can lead to acute renal failure,5 hence require
appropriate management. Hence this study is carried out
with the objective to evaluate the serum electrolyte status
among newly diagnosed cases of pulmonary TB and the
same patients followed up after anti-tubercular therapy of 3
months which will be beneficial in preventing various
complication and helpful for further appropriate treatment.
Materials and Methods
Source of Data: This observational study was conducted in
Pulmonary Medicine OPD of Bidar Institute of Medical
Sciences and teaching hospital, Bidar. The detailed socio

International Journal of Clinical Biochemistry and Research, January-March, 2019;6(1):41-44

41

Lingraj Patil et al.

Effect of antitubercular treatment on serum electrolyte and bicarbonate….

demographic, personal and clinical data was collected by the
investigator by using specially designed and pretested
performa. The study was carried out from May 2016 to May
2017 at BRIMS teaching Hospital, Bidar. Sample Size was
calculated using the formula12 (Z 1-α/ SD2)/d2, Where Z1α/2 = is standard normal variate (at 5% type 1 error
(P<0.05) it is 1.96.SD = Standard deviation of variable.
Value of standard deviation can be taken from pilot study. d
= Absolute error or precision, the electrolyte imbalance in
tuberculosis patients at 5% of type of 1 error and standard
deviation, based on previously done studies. Sample size
was calculated to be 50.
50 newly diagnosed cases of pulmonary tuberculosis
who were confirmed by chest physician on clinical
examination along with sputum smear examination by Z-N
staining technique and chest X-ray. The same group of
patients were followed up after they were treated with anti
tubercular drugs for a period of 3 months.
Exclusion Criteria: Based on clinical history and
examination, patients with diabetes mellitus, intestinal
infection and severe malnutrition, pregnant women, women
using contraceptive, patients with liver disease, patients with
endocrine diseases, patients on corticosteroid therapy, HIV,
renal diseases, on anti-diuretics, with any other acute
/chronic illness were excluded.
Under aseptic conditions, 10ml of venous blood
samples of patients were collected at the initiation of the
study and after 3 months of the treatment. Serum sodium,
potassium, chloride and bicarbonate levels were estimated at
the beginning of the study and after completion of their
treatment. Serum sodium, potassium, chloride and
bicarbonate analysis was done using electrolyte analyzer
which is based on principle of ion selective electrode.
Ethical Clearance: The ethical clearance was obtained
from Institutional ethical committee of BRIMS before
commencement of the study and informed consent was
obtained from the study participants.
Statistical Analysis
All values were analyzed by using Chi square test and
odds ratio to check the association. The level of statistical
significance was set at p<0.05. Data is expressed as Mean
±SD. Odds ratio was used to estimate the risk.

Table 1: Patient distribution based on age and gender
Gender
No. of patients
Male
17 (34%)
Female
33 (66%)
Total
50

Results
Majority of the patient were in the age group of 14-78
years mean age being 52 ±13.6 years [Table 1] Mean age of
females was slightly more (53.1± 14.3) than that of male but
the difference was statistically insignificant. In newly
diagnosed tuberculosis patients, there was a significant
(p<0.001) decrease in sodium, potassium, chloride and
bicarbonate values compared to after treatment. Treatment
with antitubercular drugs normalized sodium, potassium and
bicarbonate levels significantly compared to values before
treatment.
Mean sodium value was significantly (p<0.001) lower
in the newly diagnosed patients. After anti- tuberculosis
treatment for 3 months, mean sodium value was
significantly (p<0.001 compared to before treatment)
increased and was found to be within normal limits (136146 mmol/L).
Our findings revealed that there was a significant
decrease in sodium (124mmol/L Vs 140.4mmol/L),
potassium levels (3.4mmol/L Vs 4.2mmol/L), chloride
levels (97.7mmol/L Vs 101.9mmol/L) and bicarbonate
values (19.4 Vs 20.6mmol/L) in tuberculosis patients.
Treatment with antitubercular drugs normalized sodium
(137.4mmol/L Vs 124mmol/L), potassium (4.1mmol/L Vs
3.4mmol/L) chloride (107.7mmol/L Vs 97.7mmol/L) and
bicarbonate levels (21.7mmol/L Vs 19.4mmol/L)
significantly compared to values before treatment.
The mean chloride value was significantly (p<0.001)
lowered in newly diagnosed TB cases. After treatment with
anti-tubercular drugs, these levels returned to normal levels.
The mean serum potassium value was significantly
(p<0.001) lower in tuberculosis patients. Treatment with
anti-tuberculosis drugs, serum sodium levels were increased
significantly. Similarly, the mean serum bicarbonate value
was also decreased significantly (p<0.001) in newly
diagnosed TB cases. After treatment bicarbonate levels
returned to normal levels.
The hyponatremia seen among newly diagnosed TB
patients was 72%, the odds of having hyponatremia was
2.57 higher among newly diagnosed TB patients than
among the treated TB cases. Hypokalemia, seen among
newly diagnosed TB patient was 48%. The odds being 0.9.
Hypochloremia seen among newly diagnosed TB patient
was 24% the odds being 0.3. Low serum bicarbonate among
newly diagnosed TB patient was 72%. The odds being 2.57.
(Table 2)

Mean Age ±SD (Years)
50.9±12.3
53.1±14.3
52.3±13.6
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Table 2: Serum electrolyte levels
S. No
1
2
3
4

Electrolytes
(mmol/L)
Serum Sodium
Serum Potassium
Serum Chloride
Serum Bicarbonate

Before treatment
Mean±SD
124.0±2.17
3.4±0.7
97.7±8.4
19.4±2.17

Hypo
36 (72%)
24 (48%)
12 (24%)
36 (72%)

Discussion
In the present study, 50 newly diagnosed pulmonary
tuberculosis patients were enrolled who were receiving antitubercular treatment for the last 3 months in pulmonary
medicine outpatient department. The decrease in serum
electrolyte levels among newly diagnosed cases may be
attributed to symptoms like vomiting and diarrhea
associated with tuberculosis. Prevalence of Hyponatremia
among tuberculosis patients was higher in our study as
compared to other studies were hyponatremia ranged from
20-40%.13-14 The issue can be attributed to age and type of
underlying diseases. Furthermore the electrolyte imbalance
can be observed under diseases like neoplasm, pulmonary
diseases etc.
Our findings reveal that the mean age of the females
was higher as compared to mean age of males. This can be
attributed to health seeking behavior among the genders.
Gender-related problems are more difficult to assess and
may need a combination of epidemiological research
(population-based prevalence survey) and social science
research on health seeking behavior. Alternatively, at the
time of diagnosis, smear-positive patients could be
requested to bring in all other household members for
sputum smear examination. In the absence of gender bias,
one would expect the female/male ratio among smear
positive household members to be approximately equal to
that among index patients. This may apply in particular to
spouses, who are likely to share possibly confounding
characteristics (such as approximate age) with the index
patient. Thus, if in the majority of cases the index patient in
double-positive couples is the husband, gender bias, or
within the health system, can be suspected.15
In this study, among tuberculosis patients hyponatremia
was found to be improved after treatment. The observed
significant lower mean values of serum sodium level in the
patients may be attributable to vomiting and dehydration as
coated in previous studies were clinical symptoms like
vomiting and diarrhea among tuberculosis patients leads to
hypomnatremia.16
A study by SS Warke et al (2004)17 conducted on
patients in India evaluated the effect of treatment of
antitubercular drugs on blood pH, electrolytes and
osmolality, found mean value of serum Na + concentration
found to be 134 mmol/L which was increased after
treatment and reached to 143 mmol/L. similarly Chloride
level was increased 4 month post treatment suggesting the
decrease in reabsorptive capacity of uriniferous tubules
towards chloride ions in tuberculosis.

After treatment
Mean±SD
137.4±2.05
4.1±0.4
101.7±5.7
21.7±2.0

Hypo
0 (0%)
2 (5%)
3 (6%)
18 (36%)

Chi
square
53.35
25.155
6.352
4.24

P Value
Odds ratio
< 0.001
<0.001
0.01
< 0.001

2.57
0.9
0.3
2.57

A study survey done on 110 patients in south western
Nigeria to assess the electrolytes imbalance among
tuberculosis patients who are receiving treatment. This
study suggested that initiation of treatment on TB patients
seems to bring about improvement in hyponatremia,
hyperkalemia, hypochloremia and hypercarbonemia.18
Conclusion
The significant hyponatraemia and hypochloridaemia
among tuberculosis patients in our study is attributable to
loss of these ions from vomiting and dehydration.
Hypokalaemia observed may be attributed to the loss of K +
by dehydration through urine, and vomitus. Significant
hypocarbonaemia seen in the pulmonary tuberculosis
patients can be attributed to the body’s compensatory
mechanism to maintain electrochemical neutrality due to the
plasma levels of Na+ and especially chloride. Treatment
with antitubercular drugs, electrolyte levels returned to
normal. Because of the high incidence of the electrolyte
disturbances in tuberculosis patients, close monitoring and
aggressive management are mandatory.
References
1.

Tuberculosis. Practical guide for clinicians, nurses, laboratory
technicians and medical auxillaries. 2014.
2. Zaman K. Tuberculosis: A Global Health Problem. J Health
Popul Nutr 2010;28(2):111-113.
3. Upadhyay A, Jaber Bl, Madias NE. Incidence and prevalence
of hyponatremia. Am J Med 2006;119 (7 Suppl 1):S30-5.
4. Adrogue HJ, Madias NE. hyponatremia. N Engl J Med
2000;342(21):1581-1589.
5. laczi F. [Etiology, diagnostics and therapy of hyponatremias].
Orv Hetil 2008;149(29):1347-1354.
6. Jacobi J, Schnellhardt S, Kulschewski A, Amann KU, Kuefner
MA, Eckardt KU, et al. An unusual case of hyponatraemia.
Nephrol Dial Transplant 2010;25(3):998-1001.
7. Lam KS, Sham MM, Tam SC, Ng MM, Ma HT.
hypopituitarism after tuberculous meningitis in childhood. Ann
Intern Med 1993;118(9):701-706.
8. Nagotkar l, Shanbag P, Dasarwar N. Cerebral salt wasting
syndrome following neurosurgical intervention in tuberculous
meningitis. Indian Pediatr 2008;45(7):598-601.
9. Berggren R, Batuman V. HIV-associated renal disorders:
recent insights into pathogenesis and treatment. Curr
HIV/AIDS Rep 2005;2:109–115.
10. Leung AN. Pulmonary tuberculosis: the essentials. Radiol
1999;210(2):307–322.
11. Handa U, Mundi I, Mohan S. Nodal tuberculosis revisited: a
review. J Infect Dev Ctries 2012;6(1):6-12.
12. Charan J, Biswas T. How to Calculate Sample Size for
Different Study Designs in Medical Research. Indian J Psychol
Med 2013;35(2):121-126.

International Journal of Clinical Biochemistry and Research, January-March, 2019;6(1):41-44

43

Lingraj Patil et al.

Effect of antitubercular treatment on serum electrolyte and bicarbonate….

13. Reddy P, Mooradian AD. Diagnosis and management of
hyponatraemia in hospitalised patients. Int J Clin
Pract 2009;63(10):1494–508.
14. Friedman B, Cirulli J. Hyponatremia in critical care patients:
Frequency, outcome, characteristics, and treatment with the
vasopressin V(2)-receptor antagonist tolvaptan. J Crit
Care 2012
15. Borgdorff MW, Nagelkerke NJ, Dye C, Nunn P. Gender and
tuberculosis: a comparison of prevalence surveys with
notification data to explore sex differences in case detection.
Int J Tuberc Lung Dis 2000;4(2):123-132.
16. Baron DN, Whicher JT, Lee KE. A new short textbook of
chemical pathology. ELBS fifth edition printed and bound in
Great Britain by Bulter and Tanner Ltd., Frome and London,
2009;17–32.

17. S.S. Warke, Z.H. Kban. Effect of anti-tuberculosis drug on
serum electrolytes levels, osmolarity, blood ph and pc0 Levels
in tuberculosis patients. Asian J Microbial Biotech Env Sci
2004:6(1):89-91.
18. Baron DN, Whicher JT, Lee KE. A new short textbook of
chemical pathology. ELBS fifth edition printed and bound in
Great Britain by Bulter and Tanner Ltd., Frome and London,
2009;17–32.

How to cite this article: Patil L, Mrudula N. Effect of
antitubercular treatment on serum electrolyte and
bicarbonate among pulmonary tuberculosis patients in
tertiary care Hospital: An observational study. Int J Clin
Biochem Res 2019;6(1):41-44.

International Journal of Clinical Biochemistry and Research, January-March, 2019;6(1):41-44

44

