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Clinical Profile, Drug Utilization Pattern and Adverse Drug 
Reactions of Anti-tubercular Drugs at DOTS Center in a Tertiary 

Hospital
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ABSTRACT
Most of anti-tubercular drugs (ATD) cause various adverse drug reactions (ADRs) leading to 
significant morbidity which may have negative consequences on drug adherence and treatment 
outcome. The objectives of the study were to know the clinical profile of patients receiving 
ATD, to identify the pattern of ADRs caused by ATD and to know the drug utilization pattern 
(DUP) in different types of tuberculosis (TB). A prospective observational study was conducted 
among patients diagnosed with TB at DOTS center in BPKIHS from June 2017 to May 2018 and  
occurrence of any ADRs were detected during their monthly visit. Descriptive statistics were 
used to analyze the data. A total of 126 tuberculosis patients were on ATD therapy during the 
study period. Seventy five patients (59.5%) were male. Most of the patients (44.4%) belonged 
to age group 21-40 year. Pulmonary TB (66.7%) was more common than extra-pulmonary TB. 
Multi-drug resistant TB was detected in 4 patients (3.2%). Seventy one patients (56.3%) were 
found to be smear positive for acid fast bacilli. First line ATD was given to 122 patients (96.8%). 
Out of 126 patients, 116 (92.1%) reported occurrence of at least one ADR. A higher number of 
ADRs were observed in male (68.3%). Change in urine color was the most common ADR (92.9%) 
followed by nausea and vomiting (39.7%). Further studies covering different regions of Nepal 
are needed to generalize the findings.
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INTRODUCTION
Tuberculosis (TB) is a chronic infectious 
disease caused by Mycobacterium tuberculosis 
and occasionally by Mycobacterium bovis and 
Mycobacterium africanum. It particularly 
affects the lung which is called as pulmonary 
TB (PTB); but it can affect other sites as well 
which is called as extra pulmonary TB (EPTB).1 
TB occurs in every part of the world. In 2016, 
the largest number of new TB cases occurred in 
Asia with 45% of new cases followed by Africa 
with 25% of the new cases. TB is one of the top 
10 causes of death worldwide. In 2016, 10.4 
million people fell ill with TB and 1.7 million 
died from it. Over 95% of the TB cases and the 
related deaths are in developing countries.2 

TB remains one of the major public health 
problem in Nepal. It is ranked  sixth among the 
leading causes of death in Nepal. In 2016/17, 
total of 31,764 cases of TB were notified and 
registered at National Tuberculosis Program of 
Nepal. Most cases  reported were among  the 
middle aged with the highest of 47 % among 
15 to 44 year olds.3 Combinations of isoniazid, 
rifampicin, pyrazinamide, ethambutol and/
or streptomycin are the commonly used anti-
tubercular drugs (ATD) for the treatment of TB 
through Directly Observed Treatment Short-
course (DOTS).4

Drug Utilization Pattern (DUP) is defined as 
“The marketing, distribution, prescription 
and use of drugs in a society with special 
emphasis on the resulting medical, social and 
economic consequences.” It provides insights 
into the drug use and drug prescribing and the 
efficiency of drug use and facilitates the rational 
use of drugs in populations.5 Common adverse 
drug reactions (ADR) due to the ATD are visual 
disturbances, peripheral neuropathy, jaundice, 
skin rashes, pancreatitis, hyperuricemia, 
ototoxicity and hypersensitivity reactions.6 
Worldwide, many countries have started ADR 
monitoring programs with varying degrees 
of success. The frequency and nature of ATD 
induced ADR have been matter of concern in 
many countries. However, ADR monitoring 
is still in preliminary phase in Nepal;  ADR of 
ATD has not been evaluated prospectively. 
DUP in different types of TB are also lacking. 
Therefore, this study was conducted to study 
the clinical profile of patients receiving ATD, 
to identify the pattern of ADRs caused by ATD 
and to assess the drug utilization pattern (DUP) 
in different type of TB at DOTS center in B.P. 
Koirala Institute of Health Sciences (BPKIHS).

MATERIALS AND METHODS
It was a prospective observational study 
carried among patients with TB registered 
at DOTS center in BPKIHS from June 2017 to 
May 2018. New and old cases of TB patients 
taking ATD, visiting DOTS centre at BPKIHS 
and patients who gave consent to participate 
were enrolled in the study. Patients co-infected 
with HIV/AIDS, diabetes mellitus and heart 
diseases, psychiatric diseases and patient 
having surgical cases of TB were excluded. 
Considering prevalence of ADR in a study 
by Chhetri et al as 54.7% at 95% confidence 
interval, 20% permissible error and 80% power 
and adding 5% for removing various bias, the 
sample size calculated was 126 using formula 
z2*P*Q/L.2,7 Purposive sampling method was 
used. A semi-structured proforma was used to 
collect the relevant data like age, sex, address, 
ethnicity, occupation, educational status, signs 
and symptoms, investigations performed, types 
of TB, DUP and ADR of ATD. Ethical clearance 
was taken from the Institutional Review 
Committee, BPKIHS.

Patients who meet the inclusion criteria were 
approached at the end of the consultation at 
DOTS center and the informed consent was 
taken. A self-designed proforma was used 
to collect sociodemographic data, signs and 
symptoms and investigations performed at first 
visit. Data on DUP and ADR were collected after 
one month of starting ATD and/or whenever 
patient visited to DOTS center for complaining 
of any ADR. The patients’ health cards were 
reviewed for laboratory investigations and face-
to-face interview was also conducted to collect 
the relevant data. PTB was defined as cases 
involving lung parenchyma with radiographic 
abnormalities. EPTB cases were defined as 
tuberculosis of organs other than the lungs, such 
as lymph nodes, abdomen, genitourinary tract, 
skin, joints and bones, meninges etc. Smear 
positive cases were defined as having sputum 
smear examinations positive for acid fast 
bacilli (AFB). Cases with three sputum smears 
negative for AFB but clinical and radiological 
features compatible with active tuberculosis 
and showing improvement after empirical ATD 
were considered to be smear-negative cases. 
New cases were defined as patients never 
treated for TB or those who have received 
treatment for <1 month and previously treated 
were defined as patients who have received 
treatment for TB for >1 month from any source.

The data were entered into Microsoft Excel 
2010. Descriptive statistics mean, mode, 
median, SD, frequency and percentage were 
calculated. The data were presented as tables 
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and graphs. The data were analyzed using SPSS 
version 11.

RESULTS
A total of 126 tuberculosis  patients were 
enrolled for the study during the study period 
of one year. Most of the patients were male 
(57.9%), married (87.3%), aged 21-40 years and 
businessmen (33.3%). One hundred and twenty 
one patients (96%) were from Sunsari district. 
The mean age was 37±17.3 year, median age 
was 22 years and the age ranged from 6 to 
84 years. Most of the patients (42, 33.3%) had 
completed secondary level of education;  higher 
secondary level education was completed by 
21.4%(Table 1).  

Fever (78.6%) was the most common sign at the 
time of diagnosis followed by cough (73.8%), 
weight loss (69.8%), night sweats (52.4%), 
malaise (50.8%) and blood in sputum (20.6%) 
(Fig. 1). 

Liver function test (LFT), chest X-ray and 
sputum for AFB (Acid fast bacilli) were the 
most common investigations performed in the 
patients for confirming the diagnosis followed 
by urea and creatinine (31.7%), Genexpert 
(20.6%), sodium and potassium (17.4%) and 
adenosine deaminase (7.9%) (Fig. 2). Multidrug 
resistant TB were detected in 4 (3.17%) patients. 

Eighty four patients (66.7%) had PTB and 
42 patients (33.3%) had EPTB. Sixty patients 
(47.6%) were found to be smear positive for 

Table 1: Sociodemographic characteristics of patients (n=126)

Variables Frequency Percentage

Gender
Male 73 57.9

Female 53 42.1

Marital status
Married 110 87.3

Single 26 12.7

Age group (years)

18-20 20 15.9

21-40 57 45.2

41-60 34 27.0

>60 15 11.9

Residence (District)

Sunsari 121 96.0

Terathum 2 1.6

Jhapa 1 0.8

Janakpur 1 0.8

Dhankutta 1 0.8

Educational level

Illiterate 23 18.3

Primary 9 7.1

Secondary 42 33.3

Higher secondary 27 21.4

Bachelor and above 25 19.8

Occupation

Business 42 33.3

Housemaker 32 25.4

Student 26 20.6

Job holder 15 11.9

Unemployed 11 8.7
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AFB. Out of 84 patients with PTB, 58 cases 
(69.0%) were found to be smear positive for 
AFB.  Two cases (4.8%) of all EPTB patients were 
found to be smear positive for AFB (Table 2).  

Out of 126, 114 (90.5%) TB patients were new 
cases. Tubercular lymphadenitis was observed in 
18 cases (42.8%) followed by pleural effusion (10, 
23.8%) and bone and joint TB (6, 14.2%) (Fig. 3). 

Fig. 1: Signs and symptoms  at the time of diagnosis of TB (n=126)
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Fig. 2: Investigations done before starting ATD (n=126)
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Table 2: Bacteriological status of TB patients 
(n=126)

Variables Male Female Total (%)
Pulmonary TB (n=84)
Smear positive 39 19 58 (69.0)
Smear negative 15 11 26 (31.0)
Total 54 30 84 (100.0)
Extra pulmonary TB (n=42)
Smear positive 1 1 2 (4.8)
Smear negative 18 22 40 (95.2)
Total 19 23 42 (100.0)

Table 3: Drug utilization pattern of ATD 
(n=126)

Variables Frequency Percent
1st line ATD
Isoniazid 122 96.8
Rifampicin 122 96.8
Pyrazinamide 122 96.8
Ethambutol 122 96.8
Streptomycin 2 1.6
2nd  line ATD
Kanamycin 4 3.2
Cycloserine 3 2.4
Levofloxacin 3 2.4
Other drugs
Pyridoxine 126 100.0
Ranitidine 3 2.4Fig. 3: Types of Extra pulmonary TB (n=42)
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First line ATD were given to 122 patients (96.8%) 
and second line ATD to  4 patients (3.2%). Out of 126 
patients, 116 (92.1%) reported at least one ADR. The 
higher numbers of ADR were observed in males 
(58.6%). Change in urine color was the most 
common ADR (92.06%) followed by nausea and 

Fig. 4: Pattern of Adverse Drug Reaction in TB patients (n=126)
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vomiting (39.7%), itching (28.5%), arthralgia 
(22.2%), diarrhea (17.5%), dizziness (17.5%) 
and hearing disturbances (13.5%) (Fig. 4).

DISCUSSION
In spite of being an ancient disease, TB is still 
a major public health problem globally.8 ATD 
consists of first line drugs used for the treatment 
of drug-sensitive TB and second-line drugs used 
for the treatment of MDR TB. Second-line drugs 
have many adverse effects than the first-line 
ATD. ATD are not free from ADR and may cause 
significant reactions both in severity & quantity 
leading to abstinence from therapy, prolonged 
hospital stay and even death.9

Our study found that more males were affected 
by TB and similar findings were also reported 
by Prakasha et al.10 This is probably due to the 
fact that males, who are usually working are 
being commonly exposed to the TB bacillus 
more than females. This may also be due to easy 
access to the diagnostic and treatment services 
among male compared to female. 

Most of the patient belonged to age group 
21-40 year with mean age of 37 years. This 
was consistent with other studies.11-13 This is 
probably because people in this age group 
are involved in smoking and alcohol intake 
which results in the weakening of immunity.14 

Most of the TB patients were literate and were 
businessmen. In contrast to this finding, the 
majority of the patients were illiterate and 
farmer in a study by Basnet et al.15

Fever was the most common sign and symptom 
of the patients at the time of diagnosis. In 
contrast to our study, cough with expectoration 
was the most common presenting symptom 
as reported by Acharya et al.16 Wang et 
al reported that cough was present in all 
TB patients.17 Differences in the symptom 
prevalence noted in the present study might 
reflect local variations in the disease. All the 
subjects suffering from signs and symptoms 
suggestive of TB were subjected to chest X-ray 
and LFT before starting ATD. 

Two third of the cases were PTB. This finding 
was in accordance with that of Prakasha et 
al in which 58.7% cases were PTB.10 Similar 
findings were also reported by Priyadarshini 
et al.18 However, Thakur et al had reported a 
high prevalence (80.3%) of PTB.19 Tubercular 
lymphadenitis was the most common type of 
EPTB in our study and similar findings were 
also reported by Thakur et al in which lymph 
node was most commonly involved.19 Pleural 
TB was most the common type of EPTB in other 

reports.10,20Although PTB is the most common 
form, EPTB also causes significant morbidity 
and mortality. Bone TB has been suggested as 
an important cause of vertebral osteomyelitis 
and it is a common site of EPTB.21 A study 
conducted in Private Medical College in India 
revealed that about 83% of all cases diagnosed 
were EPTB.21 This could be due to availability 
of expertise and facilities for EPTB diagnosis. 
MDR-TB cases were detected in 3.17% patients 
in our study. Similar finding was also reported 
by Swaminathan et al and Dean et al in which 
MDR-TB was detected in 4% and 3.9% of 
the patients respectively.22,23 Almost 20% of 
all TB strains worldwide are resistant to at 
least one major TB drug, including isoniazid. 
Drug resistant TB is associated with greater 
morbidity compared to drug susceptible TB. It 
accounts for almost 25% of global TB mortality 
and is extremely costly to treat and it is a major 
threat to healthcare workers.24

Nearly half of the patients were smear positive 
for AFB. This was  consistent with a study 
conducted by Priyadarshini et al.18 In contrast 
to our finding, 37.81% TB patients were found 
to be smear positive by Prakasha et al.10 First 
line ATD were given to most of the patients 
in our study. This shows low prevalence of 
drug resistance in our study. Second line ATD 
were given to only four patients in our study. 
Pyridoxine was also prescribed to all patients 
as it prevents isoniazid induced peripheral 
neuropathy.

Out of 126 patients, 92.1% reported at least one 
ADR. A lower prevalence of ADR due to ATD 
was reported by Naser et al in which incidence 
rate of ADR was 66.21%.25 Sreekanth had also 
reported lower incidence (53%) of ADR.26 Only 
7.79% TB patients had ATD induced ADR in a 
study conducted by Dedun et al in India.27 In 
another study conducted in Western Nepal, 
prevalence of ADR due o ATD was 54.74%.7 
This relatively high prevalence of ATD induced 
ADR in our study indicates that there is a 
need for more evaluation of susceptibility of 
patients for developing ADR. The difference 
in prevalence of ADR could have resulted due 
to various factors like genetic, demographic 
and nutritional status differences among the 
populations studied in different studies. These 
variations in results could be attributed to 
the varying number of study subjects in these 
studies. The high incidence of ADR in our 
study indicates that further studies should be 
undertaken in this region to corroborate the 
results and to see whether patients residing in 
this area are more susceptible for developing 
ATD induced ADR.
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In our study majority of ADR (47.4%) was 
reported in age group 21-40 years which was 
similar to a report by Chhetri et al.7 In contrast 
to this result, age over 60 years was associated 
with increased incidence of ADR due to ATD in 
other reports.28-30 In our study ADR were more 
common in male and similar findings were also 
reported by Naser et al.25 In contrast to this, 
ADR due to ATD was more common in female 
in a study by Chhetri et al.7 Female gender is 
considered as a risk factor for the occurrence 
of ADR due to their smaller body size and body 
weight compared to males.28,31,32 In this study, 
occurrence of ADR was more in the literate 
population as compared to illiterate. In contrast 
to our findings, occurrence of ADR was equal 
among the literate and illiterate population in 
the study by Chhetri et al.7 Educational programs 
can be targeted to the patients to make them 
more aware of the ADRs which ultimately help 
to increase the patient compliance.

Our study revealed that change in urine color, 
nausea and vomiting were the most common 
ADR due to ATD. Similar findings were also 
reported by Abideen et al.33 This finding was 
also comparable to that found in the study 
conducted by Vieira et al.34 Singh et al had also 
reported change in urine color as the most 
common ADR.35 Multiple drug therapy may be 
the major predisposing factor for developing 
gastrointestinal problem. In contrast to our 
study, skin itching and rashes were most 
common ADR due to ATD in a study conducted 
by Fivy et al.36 Itching was also observed in 
majority of patients in our study. pyrazinamide, 
rifampicin and isoniazid (INH) may be 
responsible for this ADR. In our study hepatitis 
was observed in 0.02% cases. Sreekanth had 
reported a higher prevalence (25.77%) of ATD 
induced hepatitis in his study.26 It has been 
estimated that 10-20% of patients receiving 
INH developed elevated liver enzymes.37 Liver 
toxicities can be the major side effect of INH, 
rifampicin and pyrazinamide. ATD induced 
hepatitis is due to formation of toxic metabolites 
or reduced clearance within three month. The 
drug dose may also play a role in ATD induced 
hepatotoxicity facilitated by pharmacogenetic 
factors.38 The principal determinants of the 
ATD induced ADR are the dose and time of 
day at which the medication is administered 
as well as patient age and nutritional status 
together with the presence of preexisting 
diseases or dysfunctions such as alcoholism, 
impaired liver function, impaired kidney 
function and HIV coinfection.39 According to 
a study done by WHO, ATD are known to be 
associated with number of adverse effects that 
can lead to drug discontinuation in up to 23% 

of patients.40 In general, patients who present 
with minor side effects should be encouraged 
to continue the treatment with symptomatic 
measures. In patients with major adverse 
reactions the offending drug, if identified, must 
be stopped or regimen should be modified so 
that patient could be protected from worsening 
of the underlined disease. The study had some 
limitations. It was a single-center study and 
therefore the findings could not be generalized 
to whole of the population of Nepal. Laboratory 
investigations to determine plasma or tissue 
drug concentrations could not be measured to 
correlate the ADR. Treatment outcomes could 
not be studied as it was a cross-sectional study. 
Sample size was small. Causality assessment of 
ADR was also not performed. 

Present study shows that TB was more 
prevalent in the age group 21-40 years and 
among the males. Majority of the patients 
had PTB. Tubercular lymphadenitis was the 
commonest EPTB. Prevalence of MDR-TB was 
3.17%. First line ATD was used in most of 
the patients. ATD have caused ADR mostly in 
male in 21-40 years age group. Most common 
ADR were change in urine color, nausea and 
vomiting, itching, arthralgia, dizziness, hearing 
disturbances and peripheral neuropathy. The 
results may help identify local variations in 
disease and improve the effectiveness of TB 
infection control programs. Identification of 
the ADR profile of drugs in a hospital setup can 
be useful for the prevention, early detection 
and management of ADR. There is a need for  
a system for proper monitoring for ADR due 
to ATD. A proper educational system may 
promote more ADR reporting by patients. These 
strategies may improve the patient adherence 
to the treatment plan. To generalize our results, 
further studies in large population is needed. 
Counseling of patients for timely prevention, 
detection and management of ADR should be 
incorporated in the TB management program.
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