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Background:
short course (DOTS), there is no report available in patients receiving anti tuberculosis (anti
chemotherapy in Warangal region, Telangana, India. One of the main 
antiTB therapy (ATT) is adverse drug reactions (ADRs), even under DOTS. 
Objective
due to DOTS therapy, and to evaluate their impact on anti
Telangana State.
Methods:
Sputum smear positive pulmonary tuberculosis patients who received DOTS therapy were included 
and followed up for six months. The suspected ADRs were recorded.
Results:
at least one ADR
organ was: 
ototoxicity and giddiness
reactions in 12 patients (17.14%), Muscle weakness in 11 patients (12.94%). No ADRs were observed 
in CVS. 
Conclusions:
substantial impact on TB control in Warangal. This highlighted the importance of developing 
strategies to ameliorate ADRs both to improve the quality of patient care and to control TB safely.
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INTRODUCTION 
 
Tuberculosis (TB) caused by Mycobacterium has been 
understood to afflict human beings since ancient period. It 
continues to rank among the world’s most serious health issues 
despite the greatest medical achievements of discovering 
effective diagnostic and treatment measures (Central
Division and National AIDS Control Organization, 2005). 
Directly discovered treatment, short course (DOTS) was 
introduced in India in 1993 as a part of the Revised National 
Tuberculosis Control Program (RNTCP), following a review 
of India’s NTP a year earlier (Balasubramanian 
The key part of DOTS therapy is the traditional anti
course therapy program, which needs regularly taking drug 
combinations of INH (INH), Rifampicin (RFP), Pyrazinamide 
(PZA), Ethambutol (EMB), and/or Streptomycin each different 
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ABSTRACT 

Background: As with the profile of adverse drug reactions (ADRs) due to directly observe treatment, 
short course (DOTS), there is no report available in patients receiving anti tuberculosis (anti
chemotherapy in Warangal region, Telangana, India. One of the main 

TB therapy (ATT) is adverse drug reactions (ADRs), even under DOTS. 
Objective: This main objective of the study was to determine the incidence and prognosis of ADRs 
due to DOTS therapy, and to evaluate their impact on anti-TB treatment in Warangal district, 
Telangana State. 
Methods: A prospective population-based study was performed from January 2014
Sputum smear positive pulmonary tuberculosis patients who received DOTS therapy were included 
and followed up for six months. The suspected ADRs were recorded.
Results: A total of 120 Tuberculosis patients were included in this study. 70 patients (58.3%) showed 
at least one ADR due to anti tubercular regimens. The incidence (count) of ADR based on affected 
organ was: gastrointestinal disorders in 35 patients (41.17%), anemia in 30 patients (42.85%), 
ototoxicity and giddiness in 19 patients (27.14%), Liver dysfunction in 17 patients (24.28%), allergic 
reactions in 12 patients (17.14%), Muscle weakness in 11 patients (12.94%). No ADRs were observed 
in CVS. Most cases of ADRs (53%) had a good clinical outcome. 
Conclusions: The incidence of ADRs due to DOTS therapy was 58.3%. These ADRs had a 
substantial impact on TB control in Warangal. This highlighted the importance of developing 
strategies to ameliorate ADRs both to improve the quality of patient care and to control TB safely.

is an open access article distributed under the Creative Commons Attribution License, which 
use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Mycobacterium has been 
understood to afflict human beings since ancient period. It 
continues to rank among the world’s most serious health issues 
despite the greatest medical achievements of discovering 
effective diagnostic and treatment measures (Central TB 
Division and National AIDS Control Organization, 2005). 
Directly discovered treatment, short course (DOTS) was 
introduced in India in 1993 as a part of the Revised National 
Tuberculosis Control Program (RNTCP), following a review 

earlier (Balasubramanian et al., 2000). 
The key part of DOTS therapy is the traditional anti-TB short 
course therapy program, which needs regularly taking drug 
combinations of INH (INH), Rifampicin (RFP), Pyrazinamide 

omycin each different  
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day for 6-9 months (World Health Organization, 2002)
Despite the optimistic therapeutic effects, several studies have 
shown that multidrug regimens will cause unwanted adverse 
drug reactions (ADRs) of varied degrees of severity, like 
hepatotoxicity, gastrointestinal (GI) disorders, CNS disorders, 
hypersensitive reactions and so on (Yee 
al., 2008; Zaka et al 2008; Marra 
al., 2008). Studies have advocated that over five percent of the 
patients on anti-tubercular medication (ATD) develop ADRs 
(Dhingra et al., 2004, Chukanov 
anti-TB drug is without adverse reaction and seldom is the 
adverse reaction life threatening. ADRs are considered one 
among the main causes of non-
(Awofeso et al., 2008). At the same t
might have bigger issues with toxicity, and are usually less 
effective. As a result, ADRs might eventually contribute to the 
extension of treatment length, final termination, drug 
resistance and treatment failure (Kaona 
additionally increase the TB cases, and more seldom deaths of 
TB patients, posing a challenge to the management of TB 
patients. The occurrence, severity and also anti
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As with the profile of adverse drug reactions (ADRs) due to directly observe treatment, 
short course (DOTS), there is no report available in patients receiving anti tuberculosis (antiTB) 
chemotherapy in Warangal region, Telangana, India. One of the main reasons for non-adherence to 

TB therapy (ATT) is adverse drug reactions (ADRs), even under DOTS.  
: This main objective of the study was to determine the incidence and prognosis of ADRs 

TB treatment in Warangal district, 

d from January 2014-August 2014. 
Sputum smear positive pulmonary tuberculosis patients who received DOTS therapy were included 
and followed up for six months. The suspected ADRs were recorded. 
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reactions in 12 patients (17.14%), Muscle weakness in 11 patients (12.94%). No ADRs were observed 
 

ncidence of ADRs due to DOTS therapy was 58.3%. These ADRs had a 
substantial impact on TB control in Warangal. This highlighted the importance of developing 
strategies to ameliorate ADRs both to improve the quality of patient care and to control TB safely. 
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9 months (World Health Organization, 2002). 
Despite the optimistic therapeutic effects, several studies have 
shown that multidrug regimens will cause unwanted adverse 
drug reactions (ADRs) of varied degrees of severity, like 
hepatotoxicity, gastrointestinal (GI) disorders, CNS disorders, 

ive reactions and so on (Yee et al., 2003; Vieira et 
2008; Marra et al., 2007 and Chhetri et 

., 2008). Studies have advocated that over five percent of the 
tubercular medication (ATD) develop ADRs 

004, Chukanov et al., 2004). None of the 
TB drug is without adverse reaction and seldom is the 

adverse reaction life threatening. ADRs are considered one 
-adherence to anti-TB treatment 

., 2008). At the same time, various other drugs 
might have bigger issues with toxicity, and are usually less 
effective. As a result, ADRs might eventually contribute to the 
extension of treatment length, final termination, drug 
resistance and treatment failure (Kaona et al., 2004). It may 
additionally increase the TB cases, and more seldom deaths of 
TB patients, posing a challenge to the management of TB 
patients. The occurrence, severity and also anti-TB drugs 
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elicited ADRs have always been a matter of concern. With the 
prevalence of ADRs caused by anti-TB drugs, no agreement 
has been reached worldwide, with the frequency of ADRs 
starting from 5.1% to 83.5% (Xiaozhen et al., 2013). In this 
study our main objective was to get an outline of ADRs owing 
to DOTS therapy in Warangal district population. 
 

MATERIALS AND METHODS 
 

Study design and sample selection 
 

This observational prospective study was carried out in the 
department of respiratory medicine, Government Tuberculosis 
(TB) Hospital, Hanamkonda, Telangana, India from January 
2014 to August 2014. The study included 140 diagnosed TB 
patients attending outdoor of the department. The patients 
were selected irrespective of age and sex. Patients receiving 
different treatment regimens were excluded, as were people 
who were human immunodeficiency virus (HIV) positive, 
people who were transferred and people who abandoned 
treatment, those whose diagnosis was modified during the 
course of the treatment and died because of reasons other than 
ADRs during the monitoring. Patients were divided according 
to the class of treatment (I, II or MDR) they were receiving 
underneath DOTS. Before anti-tubercular therapy (ATT), 
patients recruited were asked to complete the baseline form 
and receive many laboratory examinations like blood tests, 
urine test, liver, kidney function tests, and hepatitis B (HBsAg) 
test.  Blood, urine and liver and renal function test were 
measured again within 2 months after anti-TB treatment 
initiation. The participants were asked to record any signs or 
symptoms of ADRs and to report back to the clinic if they had 
discomfort or adverse reactions.  
 
Once a suspected ADR was known, they were recorded and 
followed-up till resolution or finish of TB therapy. ADR 
experienced patients changed their DOTS therapy and/or 
received symptomatic medical care consistent with the 
seriousness of the ADR.  ADR was defined as “an appreciably 
harmful or unpleasant reaction, following from an intervention 
associated with the utilization of a medication product, that 
predicts hazard from future administration and warrants 
interference or specific treatment, or alteration of the dose 
regime, or withdrawal of the drugs causing ADRs and as 
resultant modifications within the treatment, were recorded” 
(Sinha K et al., 2013). Severity of the ADRs were classified as 
(Hartwig et al., 1992) (i) Mild reactions that were self-limiting 
and ready to resolve over time without treatment and did not 
contribute to prolongation of length of stay, (ii) Moderate 
ADR’s were outlined as people who needed therapeutic 
intervention and hospitalization prolonged by one day however 
resolved in less than 24 hour or change in drug therapy or 
specific treatment to stop an extra outcome, and (iii) Severe 
ADR’s were those that were life-threatening, produce 
disability and those that prolong hospital stay or lead to the 
death of the patient. 
 

RESULTS 
 

Gender distribution in Tuberculosis patients: A total of 140 
patients were enrolled in our study during period of eight 
months. Among those, 8 patients transferred out during 

monitoring, 4 patients died other than ADR’s, 3 patients 
diagnosis was changed and five patients abandoned treatment. 
As a result, a total of 120 patients were included in the study. 
The males outnumbered the females (73.33 vs. 26.66%) in the 
present study. Age of the patients ranged from 13 to 75 years 
with a mean of 39.3 years. Out of 120 patients, 70 patients 
experienced ADR’s and were analyzed in our study. Out of 70 
tubercular patients with ADR’s, 53 (75.7%) were males and 17 
(24.3%) were females as shown in Table 1.  
 

Table 1. Distribution of ADR Occurred Patients Based on Gender 
 

Sex No of patients (%) 

Males 53 (75.7%) 
Females 17 (24.3%) 

 
Age wise distribution in ADR reported tuberculosis 
patients: The incidence of ADR’s was higher in the age group 
around 50-59 years age group which comprised 25.71% of the 
patients followed by the age group of 30-39 years which 
comprised 21.42% of the entire study population. The results 
are shown in Table 2. 
 

Table 2. Distribution of ADR Reported Patients Based on age 
group 

 

Age 10-19 
yrs 

20-29 
yrs 

30-39 
yrs 

40-49 
yrs 

50-59 
yrs 

60-70 
yrs 

Number 1 12 15 14 18 10 
Percentage 1.42% 17.14% 21.42% 20% 25.71% 14.28% 

 
Previous TB course in ADR occurred individuals: Out of 70 
patients experiencing ADR, 31 (44.28%) patients were newly 
diagnosed with tuberculosis, 11 (15.71%) patients had already 
completed tuberculosis treatment and 28 (40%) patients 
discontinued their treatment due to various reasons. Data 
regarding treatment course is shown in Table 3 and Fig 1. 
 

Table 3. Distribution of ADR reported patients based on TB 
course of treatment 

 

Previous Course Newly Diagnosed Completed Defaulted 

No of patients (%) 31 (44.28%) 11 (15.71%) 28 (40%) 

 

 
 

Fig. 1. Distribution of patients with ADR based on previous TB 
course of treatment 

 

Social History: Out of total ADR reported cases, tuberculosis 
was recorded mostly in alcoholics in 39 patients (55.71%), 
followed by smokers in 19 (27.14 %) patients, decreased 
appetite in 22 (31.42%) patients. Low effect of tuberculosis 
was seen in tobacco chewers in 3 patients (4.28%) as shown in 
Table 4. 
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Table 4. Distribution of ADR reported patients based on social 
history 

 

Parameters Smokers Alcoholics 
Decreased 
Appetite 

Tobacco 
Chewers 

No of patients 
(%) 

19 
(27.14%) 

39 
(55.71%) 

22 
(31.42%) 

3 
(4.28%) 

 
Type of Tuberculosis: Out of 70 ADR reported patients, all 
patients recruited were of pulmonary tuberculosis and no extra 
pulmonary tuberculosis patient was identified. 
 
Type of DOTS (Directly Observed Treatment Strategy): 
Table 5 says that out of 70 ADR reported patients enrolled in 
the study, 27 (38.5%) patients have undergone CAT 1 
treatment, 25 (35.75%) patients have undergone CAT 2 
treatment and 18 (25.71%) patients have undergone MDR 
treatment. 
 

Table 5. Distribution of ADR reported patients based on 
treatment 

 

DOTS CAT1 CAT 2 MDR 

No of patients (%) 27 (38.51%) 25 (35.75%) 18 (25.71%) 

 
Incomplete course reasons in 28 defaulted patients: Out of 
70 patients experiencing ADR, 28 patients didn’t complete the 
tuberculosis treatment course due to following reasons: 4 
patients had interruptions recorded, 20 patients discontinued 
the treatment and 4 patients have withdrawn the treatment due 
to resistance or sensitivity to drugs as shown in Table 6 and            
Fig 2. 
 

Table 6. Distribution of patients based on incomplete courses 
 

Reasons Interruptions Discontinued Withdrawal 

No of patients (%) 4 (14.28%) 20 (71.42%) 4 (14.28%) 

 

 
 

Fig. 2. Distribution of patients based on incomplete courses 
 
Adverse drug reactions: 70 patients recorded several adverse 
drug reactions, in which vomiting’s recorded highest 
percentage in 35 (30.70%) patients followed by anemia in 30 
(42.8%) patients, abdominal pain in 16 (22.8%) patients, 
giddiness in 14 (20%) patients and dermatitis in 12 (17.1%) 
patients. Data regarding ADRS were shown in Table 7 and   
Fig 3. 
 
Following was the recorded descending order of ADR’s in 
recruited 70 patients 

Vomitings > Anemia>abdominal pain> giddiness> dermatitis> 
arthritis >nausea > hearing disturbances = peripheral 
neuropathy> hepatitis> generalized weakness> blurred vision 
> seizures = psychosis= insomnia 
 

Table 7. Percentage of patients with different Adverse Drug 
Reactions 

 

S. No ADRs No of patients (%) 

1 Vomiting’s 35 (50%) 
2 Anemia 30 (42.85%) 
3 Abdominal pain 16 (22.8%) 
4 Giddiness 14 (20.0%) 
5 Dermatitis 12 (17.1%) 
6 Arthritis 8 (11.4%) 
7 Nausea 6 (8.56%) 
8 Hearing disturbances 5 (7.14%) 
9 Peripheral neuropathy 5 (7.14%) 

10 Hepatitis  4 (4.3%) 
11 Generalized weakness 3 (4.28%) 
12 Blurred vision 2 (2.85%) 
13 Seizures 1 (1.4%) 
14 Psychosis 1 (1.4%) 
15 Insomnia 1 (1.4%) 

 

 
 

Fig. 3. Proportion of individuals with various adverse drug 
reactions 

 
Toxicities of anti-tubercular drugs: Out of 70 patients 
experiencing ADR’s, several physiological systems involved 
in the production of ADR’s.  
 
Gastrointestinal system has a higher incidence of ADRs in 35 
(41.17%) patients followed by blood and lymphatic system in 
30 patients (42.85%) vestibular system in 19 patients 
(27.14%), Hepatic system involvement in 17 patients 
(24.28%), allergic reactions in 12 patients (17.14%), 
Musculoskeletal system involvement in 11 (12.94%) patients.  
 
No ADRs were observed in CVS. Data about ADR’s 
involvement system are shown in Table 8 and Figure 4. 
 
Following is the descending order of systems involved in the 
production of ADRs 
 
GI System> blood and lymphatic system> vestibular 
system>hepatic system> skin> musculoskeletal system > CNS 
> ocular system=Renal system 
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Table 8. Distribution of adverse drug reactions based on the 
systems involved 

 

Toxicities due to anti-tubercular 
drugs 

Number of Patients 
(Percentage) 

GI toxicities 57 (81.4%) 
Hematologic toxicities 30 (42.85%) 

Ototoxicities 19 (27.14%) 
Hepatotoxicity 17 (24.28%) 

Allergic reactions 12 (17.14%) 
Musculoskeletal toxicities 11 (15.71%) 

Neurological toxicities 8 (11.42%) 
Renal toxicities 2 (2.85%) 
Ocular toxicities 2 (2.85%) 

 

 
 

Fig. 4. Distribution of adverse drug reactions based on the systems 
involved due to anti tubercular drugs 

 

Adverse drug reaction classification based on severity: 
Based on severity of ADR’s in patients, ADR’s were classified 
into mild ADR’s, moderate ADR’s and severe ADR’s as 
shown in Table 9. 

 
Table 9. Adverse drug reaction classification based on severe 

drug reactions  
 

Mild ADR’S Moderate ADR’S Severe ADR’S 

Nausea Dermatitis Hepatotoxicity  
Generalized weakness Visual disturbances Ototoxicity 
Giddiness Anemia Seizures 
Vomiting Psychosis Hepatitis 
Abdominal pain Peripheral neuropathy  
Arthritis Nephrotoxicity  
Insomnia   

 
Drugs causing Adverse reactions: 9 drugs were causing 
different ADRs in 70 subjects; of which rifampicin has a 
higher incidence rate (31.4%) followed by other drugs as 
follows. Data is shown in Table 10 and Figure 5. 
 
Rifampicin > Isoniazid >Pyrazinamide > Ethionamide= 
Streptomycin > Kanamycin > Ethambutol > Cycloserine > 
Levofloxacin 
 

Table 10. Distribution of patients based on drugs causing ADRs 
 

S.No Drug No of patients (%) 

1 Rifampicin 22 (31.4%) 
2 Isoniazid 19 (27.14%) 
3 Pyrazinamide 17 (24.2%) 
4 Streptomycin 9 (12.85%) 
5 Ethionamide 9 (12.85%) 
6 Kanamycin 5 (7.1%) 
7 Ethambutol 2 (2.8%) 
8 Cycloserine 1 (1.42%) 
9 Levofloxacin 1 (1.42%) 

 
 

Fig. 5. Distribution of patients based on drugs causing ADRs 
 

DISCUSSION 
 
Tuberculosis that had a high rate of mortality need better 
understandings regarding the demographics, socioeconomics, 
family and social history, treatment courses and risk factors for 
the event of the infection or for the worsening from better 
treatment outcomes. The present study was undertaken to find 
out the ADRs of anti-TB drugs due to DOTS therapy among 
the tuberculosis patients in a hospital setting. Of all 
tuberculosis patients, males constitute the major population of 
the study group, that is, 73.33% against 26.66% females. 
People of age above 30 years were at high risk to be affected 
by tuberculosis, which is in accordance with many studies 
done globally and also in South Indian population (Shetty               
et al., 2006). Male sex and age above 30 years are mostly 
prone to the development of infection than females and the 
reason for this is that socioeconomic factors or social habits 
like alcohol consumption, smoking, tobacco use and working 
environment may provoke them to the exposure of tuberculosis 
which turned out to be true form our study where patients with 
habits of alcohol consumption (56%) followed by smokers 
(27%) and tobacco chewing (4.23%) were more prone to 
tuberculosis and development of ADR’S (Joanna d’Arc Lyra, 
2008; Per Gustafson, 2004; Grzegorz, 2014). 
 
70 (58.3%) patients out of 120 patients in our study developed 
one or more adverse drug reactions which were found to be 
higher than the study conducted by Pravat Kumar and Chhetri 
Anupa in Nepal (Pravat Kumar et al., 2013; Chhetri et al., 
2008) and 41.66% of the patients in our study did not 
experience any ADRs. It has been found that ADRS were 
more prevalent among individuals in the age group 50-59 
years (25.71%) followed by age group 30-39 years (21.42%). 
Sinha, et al also found that ADRs were more prevalent among 
the age group 31-40 years (82.4%) and 50-70 years (77.7%). 
This is probably because the people in this age group are 
involved in TB infectious activities like alcohol intake, 
smoking, etc., which results in the weakening of immunity 
(Sinha et al., 2013). A study conducted in Ethiopia (Begna                
et al., 2014) reported that there is an increase in the risk of 
acquiring tuberculosis infection up to 6% if they are in contact 
with active tuberculosis people in their vicinities which was in 
contrast with our studies which reported the incidence of 
4.28%. Reason behind this might be due to the awareness 
campaign conducted throughout the country by various 
government bodies on the spread of the disease. Our results 
depicted 44% of newly diagnosed and 40% of defaulted 
patients among ADR experienced patients. The reasons for 
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course default are illiteracy, development of adverse drug 
reactions, employment and socioeconomic status. Our study 
showed that most of the TB people were defaulted because of 
discontinuation of the DOTS treatment, reason for this was 
known through patient counseling which included that patients 
were not aware of the treatment course, their outcomes by 
incompletion of course and also because of lack of 
remembrance, work busy, functions, travelling etc (Vijay               
et al., 2010). 14% of people defaulted because of interruptions 
due to development of adverse drug reactions like vomiting, 
abdominal pain, dermatitis and the results of our study were in 
cordinance with study conducted by Jaggarajamma et al in 
South India (Jaggarajamma et al., 2007). Majority of the cases 
belonged to the category I (38.51%), 35.75% were in category 
II, and 25.71% were in category IV (MDR) in our study. It 
may be due to the fact that majority of TB cases in our study 
were new sputum positive cases and most of the cases were 
defaulted due to lack of adherence. (Mittal and Gupta, 2011) 
also found in their study that the majority of the TB patients 
belonged to the category I (42.8%). 
 
Our study found that the gastric system (57%) was highly 
involved in the development of adverse drug reactions 
followed by hematological system (42.85%), vestibular system 
(27%), hepatic system (24.28%), skin reactions (17.14%) and 
musculoskeletal system (15.7%).The drugs, which are 
responsible for GI system, vestibular and musculoskeletal side 
effects, may be PZA and RFP. The drugs that are responsible 
for the side effect hepatic dysfunction may be PZA, RFP, and 
INH (Sinha et al., 2013). The drugs, which are responsible for 
allergic skin manifestations, may be PZA, RFP, and INH and 
drug, which is responsible for hematological toxicities, may be 
INH. Most of the ADRs in our study were mild and the results 
of the systems involved in ADR were identical to that of the 
study done by Glauciene et al., on people of Brazil (Glauciene 
Santana Damasceno et al., 2013) and Kheirollah Gholami 
within hospitalized patients (Kheirollah Gholam et al., 2006). 
  
Adverse drug reaction caused by Rifampin was of higher 
incidence (31.4%) followed by Isoniazid (27.4%), 
Pyrazinamide (24.2%), Ethionamide (12.4%), Streptomycin 
(12.4%), Kanamycin (7.1%)  Ethambutol (2.8%), Cycloserine 
and Levofloxacin (1.42%). Our study slightly differed from the 
study conducted by (Daphne Yee et al., 2003), which stated 
that adverse drug reactions caused by Pyrazinamide were 
higher followed by Isoniazid and Rifampicin. Patient 
education played a major role in the beneficial clinical 
outcome of therapy; this has been proved from our results 
which showed 53% of them improved from the condition as 
previous studies (Xiaozhen et al., 2013). 47% of them were 
not up to the mark in the treatment outcome, this was due to 
the negligence of the patients and domination of their illiteracy 
or due to financial drawback or due to interruptions or family 
problems. 
 
Conclusion 
 
This study showed that 58.03% of TB patients who received 
DOTS therapy developed one or more ADRs. ADRs were 
more prevalent among males with the number of patients more 
in the 31-40 years age group and 50-59 years age group. Most 

common ADRs were GI symptoms, but most were mild and 
CAT-I drugs were mainly involved in development of ADR. 
ADRs could lead to a rise in health care services and have an 
effect on the anti-TB treatment pattern. Patients with ADRs 
were more of vulnerable to develop unfavorable anti-TB 
outcomes. Given the incidence of ADRs and the size of the TB 
population in Warangal the negative impact of ADRs on anti-
TB treatment would be substantial. This highlighted the 
importance of developing ways to ameliorate ADRs, each to 
boost the standard of patient care and to regulate TB safely. 
 
Abbreviations 
 
ADR-Adverse Drug Reaction 
TB-Tuberculosis 
GI-Gastro intestinal 
DOTS-Directly Observed Treatment Strategy 
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