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Background: Tuberculosis (TB) continues to remain one of the most pressing
health problems in India with highest TB burden country in the world. Antitubercular therapy (ATT) induced organ toxicities are potentially serious ADRs
of first line ATT regimen. The underlying mechanism of ATT-induced ADRs
especially hepatotoxicity and the factors predisposing to its incidence which is
significantly high in Indians are not clearly understood. It's vital to emphasize on
ATT induced ADRs as it has direct influence on therapeutic outcome; result in
high dropout rate and potential to develop MDR/XDR cases. ADR monitoring
help us to revise the treatment protocol thereby improve treatment adherence and
therapeutic outcome. Objective of this study is therefore designed to explore and
monitor ADRs of first line anti-TB drugs.
Methods: In this prospective observational study 60 TB patients (18-70 yrs) of
either sex, newly sputum positive with normal parameters were included. Patients
were followed up for six months aiming primarily to assess rate of ADRs and to
identify preventable and potentially serious ADRs of anti-TB drugs. The ADRs
of ATT on various organ systems (heart, kidney and liver), biochemical and
haematological parameters were assessed and compared after 2 and 6 months;
gender and age specific adverse events were also studied. Data obtained was
analysed using student’s t-test of OpenEpi statistical software.
Results: Study clearly revealed that ATT exhibit significant increase in toxicity
markers viz. liver enzymes (p<0.01), urea and creatinine (p<0.01), ESR (p<0.05)
and PTINR (p<0.01), wherein decrease in Hb% (p<0.01) when compared to
baseline.
Conclusions: ATT related ADRs is the major cause of dropouts and development
of MDR/XDR cases. It's crucial to develop strategies to ameliorate ADRs both to
improve the quality of patient care and to control TB safely. The data obtained
from present study may be helpful in developing these effective strategies.
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INTRODUCTION
TB is the most rampant communicable infectious disease
on earth and remains out of control in many developing
countries. It is the single most common cause of death in
individuals aged 15-49 yrs.1 TB remains a major health
problem. In 2012, an estimated 8.6 million people
developed TB and 1.3 million died from the disease
(including HIV-positive). The number of TB deaths is
unacceptably large given that most are preventable.
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Significant mortality rate estimated in 2012 among
women, as well as among children are really dreadful. It
has reduced quality of life of patient which includes both
social and economic factors. About 20 yrs ago, WHO
declared TB as global public health emergency and
thereafter major progress has been made. Globally, the TB
mortality rate has fallen by 45% since 1990 and incidence
rate has been falling in most parts of the world.2 Despite
the positive therapeutic effects, studies have Shown that
utilization of multidrug regimens can cause undesirable
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adverse drug reactions (ADRs) of varying degrees of
severity, such as hepatotoxicity, gastrointestinal (GI)
disorders, allergic reactions, arthralgia, neurological
disorders, and so on. Studies suggest that more than 5% of
the patients on anti‑TB drugs develop ADRs.3
Earlier prospective studies conducted at Mumbai and
Imphal (Manipur) have revealed ADR incidence of
14.56% and 69.01% respectively.1,3 Dermatological and
gastrointestinal (GI) ADRs were among most common
reported.1,3 Female ADRs predominance was noted over
males in these studies. More or less similar results were
obtained in studies carried out in Bangladesh and Korea,
where ADR incidence was found to be 78.75% and 52.6%
respectively.4,5 Whereas, predominant dermatological
ADRs (42.95% vs. 15.99%) were reported in Bangladesh
while GI ADRs in Korea (19.3% vs. 17.7%).4,5
Based on the results above, it is seen that different studies
have different rate of incidence, the most common ADR
and predominance in specific gender. Hence, this study
intends to confirm and re-evaluate these results and to
bring out some clarity in consequences. It also proposes to
study the median time required for the ADR to appear after
beginning of treatment and to assess the severity of each
ADR based on various clinical and laboratory scales which
is not included in previous studies.
METHODS
This prospective Pharmacovigilance study included 60
cases of newly sputum positive patients on first line antitubercular therapy with normal biochemical and
haematological parameters at screening (sample size
calculated by OpenEpi software with 95% CI) which
included both outpatients and inpatients.6

Patients of either sex with an age range between 18 and
70yrs were included in the study.
While patients with chronic diseases like IHD, arthritis,
cirrhosis, cancer etc. were excluded from study (Figure 1).
Informed consent was taken from all patients after
discussing purpose and benefits of the study. ADR severity
and causality were assessed using Hartwig and Siegel
Severity assessment scale and Narango Algorithm
respectively.1 ADRs grading was done using various
common toxicity criteria.7-11
RESULTS
This prospective, Pharmacovigilance study included 60
adult newly diagnosed sputum positive patients of either
sex, who were on first line anti-TB therapy. Out of 60
enrolled patients 34 male, 31 between age group 21-40 yrs
and 48 were non-smokers with mean BMI 21.83.
Table 1: Effects of first line anti-TB drugs on various
biochemical parameters highlighting organ toxicities.
Investigations
Blood urea
(mg/dl)
Serum
Creatinine
Uric acid
(mg/dl)
Total
bilirubin
(mg/dl)
Direct
bilirubin
(mg/dl)
ALT(U/dl)
AST (U/dl)
Alkaline
phosphatase
CPK

Baseline
2 Month
6 Month
(Mean±SD) (Mean±SD) (Mean±SD)

16.76±4.24

24.33±1.41** 25.7±2.82**

0.75±0.07

0.91±0.28

0.96±0.13**

4.49±0.63

5.04±0.70*

4.91±0.70*

0.82±0.11

0.85±0.11

0.88±0.10*

0.13±0.04

0.16±0.05*

0.19±0.05*

38.2±4.94
38.66±8.48

40.45±9.19
41.05±6.36

41.66±12.02**
42.01±14.14**

62.3±7.07

68.7±7.07

67.4±42.42*

51.16±15.3

61.38±33.26 61.18±19.15

N=60, P<0.05 is significant. P< 0.05* P<(<0.01)** Statistical
analysis was done based on values at 2 months and 6 months in
comparison with baseline values using paired student t test.

Table 2: Effects of first line anti-TB drugs on various
haematological parameters.
Investigations
Hb (gm/dl)
TLC (1000
cell/mm3)
ESR
Platelet count
(lakhs/mcl)
PTINR

Figure 1: Study flow chart.

Baseline
2 Month
6 Month
(Mean±SD) (Mean±SD) (Mean±SD)
11.06±0.70 9.95±0.70** 9.56±1.41**
5.9±1.06*

6.2±0.70

6.1±0.77

14.6±4.94

17.15±7.07* 17.58±2.12*

2.87±0.4

2.58±0.14*

2.33±0.54*

0.89±0.07

0.93±0.04*

0.96±0.02**

N=60, P<0.05 is significant. P< 0.05* P<(<0.01)** Statistical
analysis was done based on values at 2 months and 6 months in
comparison with baseline values using paired student t test.
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Table 3: Systemic ADRs observed in study population.
Types of ADR

No. of patients

%

GIT
Skin
Hepatic
Renal
Joint pain
Ototoxicity

31
8
3
3
2
2

52
13
5
5
3.3
3.3

GIT
Renal

Skin
Ototoxicity
5

5

Onset
(days)
15
70
120
22
86

Hepatic
Arthralgia

3.3 3.3

13
52

Figure 2: Systemic ADRs observed in study population.
Table 4: Frequency and severity of systemic ADRs.
Frequency

Baseline
(%)

GIT
Nausea
50
Vomiting
38
Abdominal
32
distress
Dermatology
Rash
0
Hepatobiliary
Jaundice
Ototoxicity
Tinnitus
Vertigo
Bone and joints
Arthralgia
Severity
Mild (%)
GIT
Nausea
93
Vomiting
100
Abdominal
91
distress
Dermatology
Rash
75
Hepatobiliary
Jaundice
100
Ototoxicity
Tinnitus
100
Vertigo
100
Bone and joints
Arthralgia
100

2 months
(%)

6 months
(%)

36
25

28
16

23

10

13.3

3.3

3.3

3.3

1.7
1.7

3.3
3.3

5
Moderate (%)

1.6
Severe (%)

7
-

-

9

-

25

0

-

-

-

-

-

-

Effects of first line anti-TB drugs on various biochemical
parameters suggestive of organ toxicity and
haematological parameters, at follow up and end of therapy
are presented in tables 1 and 2 respectively. While details
of systemic adverse effects of anti-TB drugs are presented
(Table 3,4 and Figure 2).
Incidence of ADRs was found to be higher in elderly
(60%) male (55%) and with history of smoking (58%).
Majority (81%) ADRs were probable and of mild (83%)
category (Table 4).
DISCUSSION
Increasing incidence of ADRs leads to discontinuation of
anti- TB treatment (ATT) and potential to develop
MDR/XDR cases. The studies depicting ADR potential
and its influence on patient compliance and therapeutic
outcome in Indian setup are lacking. It is very essential to
identify these ADRs at the earliest, treat them and reduce
morbidity and mortality associated with them thereby
improve compliance. Present prospective observational
study therefore was intended to analyse the clinical
findings, haematological and biochemical parameters of
adverse drug effects of anti-TB drugs in patients under
DOTS therapy during intensive phase of treatment. A total
of 60 newly diagnosed tuberculosis patients who were
given DOTS therapy were enrolled for the study. Out of 60
patients, 32 developed adverse drug reactions (53%) this
incidence was found to be negligible in studies conducted
in Malaysia and Canada however comparable with the
studies conducted in India.4,5,12,13 The reason behind high
incidence rate in India need to be critically evaluated as it
has direct impact on the therapeutic outcome.
In present study anti-TB drugs were found to cause organ
toxicity over period of 6 months therapy, which become
evident from significant increase in blood urea (p<0.01),
AST (p<0.01). Though serum creatinine, uric acid, ALT,
alkaline phosphatase and bilirubin levels were significantly
increased compared to baseline they were found to be
within normal limits. Similar such results were reported by
few earlier researchers (Table 1).14,17
In the present study, the haematological factors were
significantly affected. Amongst the haematological
parameters Hb% was reduced significantly (p<0.01), other
parameters such as ESR, TLC, Platelet count and PTINR
though affected significantly but they were within normal
limits. Anti-TB drugs are known to cause anemia and same
was revealed in this study (Table 2).18
The incidence of organ systems most affected by ADRs
were the gastrointestinal tract [GIT] (52%) followed by
skin (13%), hepatobiliary system (5%), ototoxicity (3.3%)
and renal system (5%), Joint pain (3.3%) respectively.
Hepatic and ototoxic adverse observed late while GIT and
renal adverse among the early onset adverse (Table 3,
Figure 2).
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Causality evaluation of all ADRs revealed majority (90%)
in probable category while only (10%) in possible
category. Frequency of ADRs was significantly higher in
females (55%) than males (45%). Females were
significantly more predisposed to development of ADRs.
This phenomenon is attributed to the alteration of drug
responses mainly due to their lower body weight compared
to the males.19 Several studies conducted in India had
similar results. As per studies conducted in North India,
Mumbai and Manipur females were predominantly
associated with ADRs.3,20,21 The present study reestablishes the finding from previous literature. Based on
Hartwig and Siegel severity scale, all ADRs were mild in
severity except (10% of GIT) ADRs which were moderate
but there were no severe reactions.
In the present study, the frequency of ADRs in older age
group (>40 years) was significantly higher as compared to
younger age group (<40 years). In a study conducted in
Iran, a positive correlation was found between higher age
group and ADR frequency but no such finding was given
by studies conducted in Malaysia and Canada.4,22 In studies
conducted in India, a study in Mumbai showed significant
association between higher age group and ADR frequency
while studies in Manipur and north India showed no such
association.4,13,21 Age-related changes in drug disposition
and pharmacodynamic responses is the reason behind
variable clinical implications and ADRs.23 In the present
study, the frequency of ADRs was significantly higher in
patients with smoking habit. The reasons are unknown but
previous literature has pointed towards the role of smoking
in inducing hepatic enzymes.
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CONCLUSION
This study showed that about 53% of TB patients who
received DOTS therapy developed one or more ADR’s.
These side-effects may steer the patient to make a judgment
for stopping the medications and finally the occurrence of
drug resistance and an amplified healthcare cost. It
highlighted the importance of developing strategies to
ameliorate ADRs both to improve the quality of patient
care and to control TB safely. Pharmacovigilance activities
should be promoted not only for medical professionals but
also for patients. These strategies may improve the patient
adherence to treatment and therapeutic outcome.
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