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Abstract

Objective: To study the Adverse Drug Reactions occurring during DOTS therapy and to assess their causality,
severity and predisposing factors.

Method: Patients undergoing DOTS treatment during the 5 month study period (20th January to 20th June,
2005) at the Regional Tuberculosis Center (RTC) in Pokhara, Western Nepal were studied. Patients and/or
patient party were interviewed to detect occurrence of any ADRs during their visit to the DOTS center.
Causality and severity assessment were carried out as per the 'Naranjo scale' and 'modified Hartwig and
Siegel scale' respectively. Statistical analysis (Chi square test) was done to determine the predisposing
factors.

Results: Totally 137 patients were studied among whom 54.74% (n=75) reported occurrence of ADRs. Total
29.33% of ADRs were reported by the age group 21- 30 years. Nearly half (49.33%) of the ADRs were
reported by men and 33.33% were reported by the ethnic group of 'Gurungs'. Half (49.33%) of the patients
were illiterate and 70.67% of the ADRs were classified as ADRs 'possibly' due to the suspected drugs and
93.33% were classified as 'mild (level 1)'. Isoniazid accounted for 49.3% of the ADRs. The most commonly
reported ADR was tingling and burning sensation in hands and feet experienced by 32 (11.03%) patients.
Conclusion: Occurrence of ADRs from antitubercular drugs was high in the population of Western Nepal.
Further studies encompassing a wider population and covering different regions of Nepal are needed
(JPMA 58:531; 2008).
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Introduction

Tuberculosis (TB) is a bacterial infection caused by
organisms belonging to the Mycobacterium tuberculosis
complex.! The World Health Organization (WHO) declared
TB as a global emergency in 1993.2 In Nepal, about 60% of
the economically active population has been infected with
TB. Over 80,000 people in Nepal have TB, about 44,000
people develop TB every year and nearly half of them,
20,000 have infectious sputum positive TB and pass the
disease on to others.? Despite the development of modern
health services throughout much of Nepal, many people still
do not have access to effective TB treatment. An estimated
6,000- 8,000 people die from TB every year in Nepal.3

Worldwide, several initiatives have been taken to
combat TB, one of the most important being the "DOTS"
(directly observed treatment, short course) strategy. DOTS
is a methodology for making sure that every patient starting
TB treatment gets the best chance of being cured. The
patients take their medicines everyday under the direct
observation of a healthcare worker or some other
responsible person. The treatment course lasts from 6-8
months and includes therapy with the drugs; isoniazid,
rifampicin, pyrazinamide, ethambutal and streptomycin. In
Nepal, the DOTS strategy was adopted by the National
Tuberculosis Program (NTP) in 1995.3

The World Health Organization (WHO) has defined
ADR as "A response to a drug which is noxious and
unintended, and which occurs at doses normally used in
man for the prophylaxis, diagnosis, or therapy of disease, or
for the modification of physiological function."4 Some
common ADRs due to the antitubercular drugs are visual
disturbances, peripheral neuropathy, jaundice, skin rashes,
pancreatitis, hyperuricaemia, ototoxicity and
hypersensitivity reactions.>

Studies have found that ADRs account for 5%of all
hospital admissions and cause death in 0.1% of medical and
0.01% of surgical cases.6 It has been found that 50% of the
ADRs are preventable in the first place.” Worldwide, many
countries have started ADR monitoring programmes with
varying degree of success. In Nepal, however, ADR
monitoring is still a new concept. The national drug
controlling authority of Nepal, Department of Drug
Administration (DDA), has recently taken steps to establish
an ADR monitoring program in Nepal.8 Manipal Teaching
Hospital (MTH), a tertiary care teaching hospital in
Pokhara, Western Nepal, has started spontaneous reporting
programme at the hospital level since September 2004.°

In view of the high prevalence of TB and widespread
use of antitubercular drugs, it has become the need of the
hour to monitor for ADRs and increase awareness of ADRs
among consumers in the Nepalese population. Data
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regarding ADRs due to anti tubercular therapy (ATT) are
scant in Nepalese population. Hence, the present study was
carried out with the objectives, to study the ADR pattern
due to first line anti-tubercular drugs used in DOTS strategy
in Nepalese population in Pokhara, Western Nepal, to study
the predisposing factors and to carry out the causality and
severity assessment of the reported ADRs.

Patients and Methods

The study was done in the Regional Tuberculosis
Center (RTC), Pokhara, Western Nepal. The RTC is the
regional center for the diagnosis and treatment as well as
referral centre for TB patients in Western Nepal. It monitors
and manages TB control activities of Western Region of
Nepal comprising of 16 districts. The present study was
conducted for a period of 5 months (20th January 2005 to
20th June, 2005).

The target population was Tuberculosis infected
patients undergoing antitubercular treatment (ATT) with
first line drugs in DOTS center at RTC. Any patient
undergoing treatment at the time of study was included.
Patients who were lost to follow up within one month,
uncooperative or unwilling to be enrolled, or appeared
unreliable were excluded.

The various study tools used were the Patient profile
form which recorded all the information, such as name, age,
sex, location, literacy, ethnic group, socioeconomic status,
life style factors and dietary factors, pregnancy status (for
female patients) and outcomes of delivery and birth in case
of pregnant patients, any concurrent diseases and
medications other than antitubercular agents that the
patients might be taking. ADR Reporting Form recorded all
the essential information regarding the adverse effects: the
onset and severity of the ADR experienced, the impact of
ADR on the treatment and work capacity of the patient, the
drug(s) involved, the date of starting the suspected drugs
and the date of reporting of the ADR. Naranjo Algorithm!0
is used to categorize ADRs as possibly, probably or
definitely due to a certain drug. It is based on the score
calculated on the basis of points given for each of ten
questions that comprises the algorithm. Modified Hartwig
and Siegel scale!l categorizes the reported ADRs into
different levels as mild, moderate or severe based on the
treatment and requirement of hospitalization for the
management of the ADRs. Both these scales were also
employed.

Regular visits to the RTC DOTS center were made
by the researchers during the study period. The patients
satisfying the inclusion criteria were enrolled after
obtaining verbal consent and were followed up for five
months. Information on any past or current occurrence of
adverse effects due to the ATT drugs being administered to
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them was collected from the patients directly by the
researchers. However, in very few cases, the responses were
obtained form the attendants in the absence of the patient.
The data was statistically analyzed using SPSS version 9.0
and Chi-square test was used to determine the association
between the ADRs and the different population parameters.
The results obtained were then compared with those
documented in the literature.

Results

A total of 137 patients were included in the study
among whom more than half [n=75 (54.74%)] reported
experiencing ADRs. Table 1 gives the distribution of ADRs
reported in different age groups. The occurrence of ADRs
was almost equal among male (49.33%) and female
(50.67%) patients. The result was not statistically
significant (P= 0.364.) We found that twenty five (34%) of
the patients experiencing the ADRs were 'Gurungs'
followed by 'Brahmins' 16 (21%), 'Dalits' 12 (16%),

Table 1: Age distribution.

S.No  age group No of patients (%)

illiterates with 37 (49.33%) literate patients and 38
(50.66%) illiterates patients reporting ADRs. This result,
however was not statistically significant (P= 0.455).

Table 2 gives the prevalence of ADRs among the
population with varying life style factors like smokers, non-
smokers, former smokers, alcoholics, former alcoholics,
non-alcoholics, vegetarians and non-vegetarians and users
or non users of chewing tobacco.

Of the reported ADRs, 53 (71%) were classified as
possible and the remaining 22 (29%) as probably caused by
the suspected drugs as per the Naranjo algorithm.!0
Isoniazid was considered to be responsible for nearly half of
the reported ADRs (49.3%), pyrazinamide for 22.7%,
rifampicin for 18.7% streptomycin for 5.3% and ethambutal
for 4%.

Altogether a total of 290 ADRs were experienced
and details are listed in Table 3. Majority of the ADRs were
related to the Central nervous system 46 (61.33%), followed
by Musculo-skeletal system 40 (53.33%), Gastro intestinal
system 34 (45.33%), skin 25 (33.33%), Respiratory system
3 (4%), Endocrine system 3 (4%), Vestibular system 3 (4%),

(years) Developed ADRs Not developed ADRs 3
Ocular system 2 (2.66%) and Cardiovascular system 1
1 0-20 12 (16) 15 (24.18) (1.33%). The reported ADRs were classified into different
2 21-40 31 (41.33) 27 (43.54) . . o
3 141-60 21 (28) 12 (19.34) levels 'hke mllq, moderate or severe based on the Modified
4 >60 11 (14.66) 8 (12.89) Hartwig and Siegel scale. Most (98.67%) of the reported
X = 2538 P = 0.468 incidences of ADRs were classified as mild level 1 and
1.33% as moderate level 3.
Table 2: Association of life style factors and occurrence of ADRs.
S.No Parameters No of patients (%) X2 value
Developed ADRs Not developed ADRs p value
1 Smoking status Former smokers 32 (42.62) 23 (37.09) X2=1914
Current smokers 3 (4.00) 7 (11.29) P=0.397
Non smokers 40 (53.33) 32 (51.6)
2 Alcohol consumption Former alcoholics 27 (36.00) 18 (29.03) X2=1.712
Current alcoholics 1(1.33) 1(1.61) P=0.425
Non alcoholics 47 (62.67) 43 (69.35)
3 Tobacco chewing Former users 7(9.33) 8 (12.90) X2=0.129
Current users 8 (10.66) 4 (6.5) P=0.937
Non users 60 (80.00) 50 (80.64)
4 Dietary factor Vegetarians 3 (4.00) 0 (0) X2 =2.495
Non vegetarians 72 (96.00) 62(100) P=0.114

'Chhetri' 7 (9%) and others 15 (20%). Statistical analysis
also showed a positive association between the ethnic group
'Gurung" and occurrence of ADRs.

We categorized the literacy of the patients as
illiterate (uneducated), literate ( able to read and write).
Occurrence of ADRs was almost equal in both literates and
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The association of incidence of ADRs and different
population parameters was studied and the possible
predisposing factors found were age (the age group (21-30)
years was seen to have the maximum incidence of ADR
(29.33%) and the age group (0-10) years had lowest
reported incidence (1.33 %)), sex (there was almost equal
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Table 3: Types of adverse drug reactions experienced by the patients (n=290).

S.No ARD Reported No. of Cases Percentage
1 Tingling and burning sensation in hands and feet 32 11.03
2 Joint pain 30 10.34
3 Back pain / muscle pain / Body ache 30 10.34
4 Epigastric pain / Epigastric burning 30 10.34
5 Dermatological manifestations ( Generalized itching / itchy rashes ) 29 10.00
6 Anorexia / Nausea /Vomiting 28 9.66
7 Vertigo/ Dizziness 18 6.21
8 Headache 14 4.83
9 Weakness 10 3.45
10 Tinnitus 7 241
11 Ataxia 5 1.72
12 Fever 4 1.38
13 Shortness of breath on mild exertion 4 1.38
14 Constipation 3 1.03
15 Diarrhea 3 1.03
16 Agitation 3 1.03
17 Cough 3 1.03
18 Edema of feet 3 1.03
19 Pain at site of injection 3 1.03
20 Burning sensation in eyes 2 0.69
21 Dim vision 2 0.69
22 Nocturnal leg cramps 2 0.69
23 Water brash 2 0.69
24 Miscellaneous 23 7.93

prevalence of both male and female reporting ADRs. No
association between gender and occurrence of ADR was
found by statistical analysis, ethnic groups (Statistical
analysis showed positive association between the
occurrence of ADRs and the ethnic group 'Gurung'), literacy
(there was almost equal prevalence of ADRs among the
illiterate (49.33%) and literate (50.67%). No association of
occurrence of ADR was found with literacy levels, life style
and dietary factors (maximum ADRs were reported by non
smokers, non alcoholics, non users of chewing tobacco and
non-vegetarian patients. Statistical analysis showed no
association between the various life style and dietary factors
and the occurrence of ADRs.

Discussion

A total of 137 patients were enrolled in the study,
among which 75 (54.74%) developed ADRs. This result is
much higher than the result of the study by Mishin et al,12
where ADRs were found to occur only in 16.9% of cases. As
the mentioned study was carried out in Russian population,
the difference in results could have resulted due to the
genetic, demographic and nutritional status differences
among the two populations. In another study carried out in
Nepalese population by Koju et al,!3 ADRs were reported
by 80% of the population.

In this study, majority of ADRs were reported by the
age group 21-40 years. This result is in contrast to the study
by Yee et al where age over 60 years was associated with
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increased incidence of ADRs due to anti TB drugs.!4 In
another study by Shakya et al, patients of younger ages 18-
20 years were seen to be more prone to anti-TB drug
induced hepatotoxicity.!3-14 In a study by Gronhagen-Riska
C et al,!5 elderly women were considered a risk group for
hepatitis induced by isoniazid- rifampicin treatment in TB.
The results of this study could have been due to the reason
that the age group 21-40 years included majority of the
patients undergoing treatment at the RTC DOTS center.
Moreover, in this study, no laboratory investigations were
done to detect asymptomatic hepatotoxicity; it could not be
detected which age group was more predisposed to this
particular adverse effect of the anti TB drugs. No
association was found between age and incidence of ADRs
during the statistical analysis.

Female patients experiencing ADRs were only
slightly more in our study than the male patients. A study by
Yee et al,!4 and Shakya et all6.17 considered female gender
as a risk factor for the occurrence of ADRs due to anti-TB
drugs. Generally, females are considered to be more at risk
of ADRs due to their smaller body size and body weight
compared to males. However, our study failed to establish
the association between gender and incidence of ADRs.

Among the different ethnic groups, most ADRs were
reported by the ethnic group 'Gurung'. This could have been
because the population of the study area predominantly
consists of Gurungs and majority of the patients undergoing
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treatment at the RTC DOT centers were the same. Since
statistical analysis also showed a positive association
between ethnicity and occurrence of ADRs it can be
concluded that the ethnic group 'Gurung' is at greater risk
for ADRs from anti-TB drugs. This result could not be
compared with any other similar studies as no other studies
relating to the incidence of adverse effects of anti TB drugs
in different ethnic groups of Nepalese population could be
found.

In this study, occurrence of ADRs was more or less
equal in the literate and illiterate populations. This could
have been because any patient who could read and write
was considered literate. This result also could not be
compared with any other studies as again we were unable to
find any study associating literacy with occurrence of ADRs
due to anti-TB drugs.

From the different life style factors the most reported
ADRs in this study were associated with non-smokers, non-
alcoholics, non-users of chewing tobacco and non-
vegetarians. The result of an 11- year study by Dossing et
al.!8 has concluded that the risk factors of hepatoxicity
included old age, female sex and extensive tuberculosis but
not alcoholics. However, in the study by Gronhagen-Riska
C et al,!5 alcoholics were considered a risk group for the
occurrence of ADRs induced by isoniazid and rifampicin. In
our study, current alcoholics and smokers were very few
and no specific laboratory investigations were done to
detect asymptomatic hepatic toxicities. These reasons could
have caused the difference in results seen in our study and
those reported in other studies. Statistical analysis also
could not establish any significant association between the
various life style factors and the incidence of ADRs.

The majority of the ADRs reported in this study were
categorized as 'possible’ as per the Naranjo algorithm signs
and symptoms were enquired. No dechallenge or
rechallenge was done to establish the causative agent,
placebo effect was not studied, and no laboratory
investigations were done to determine the concentration of
drug in body fluids or tissue. Owing to the lack of all these
parameters, none of the reported ADRs could be classified
as 'definite’ attributed to the suspected drugs.

In this study, (61.33%) of ADRs reported involved
the central nervous system. The highest reported ADR was
peripheral neuropathy, characterized by a tingling and
burning sensation in the hands and feet. INH was
considered to be the suspected drug responsible for
peripheral neuropathy. This conclusion was made based on
the literature evidence suggesting maximum incidence of
peripheral neuropathy due to this drug.!® Moreover, it is
known that peripheral neuropathy is the most common side
effect of INH, occurring in about 20% of patients receiving
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6 milligrams per kilogram per day without supplemental
Pyridoxine. The other anti TB drug known to cause
peripheral neuropathy is Ethambutol, but very rare in
comparison to INH.19

We failed to confirm the exact causative agent
responsible for this ADR as we could not carryout the
rechallenge. In a study conducted by Koju et al,1? peripheral
neuropathy was experienced by only 18.57% of the patients,
which is much lower than the results of this study. In the
existing literatures also, occurrence of peripheral
neuropathy is considered rare with the recommended doses
of isoniazid used in DOTS strategy.2 In the study by Mishin
et al,!2 streptomycin was identified as the most frequent
agent for ADRs caused by a single leading agent in patients
with pulmonary TB. This could have been because this
study was carried out on a Russian population and genetic
and demographic variations could have influenced the
results. The result of this study could also have been
different because majority of the patients undergoing
treatment at the RTC DOTS center were of lower
socioeconomic status and could have been malnourished.
Also, pyridoxine was not included in the standard DOTS
regimen and many patients reporting with the symptoms of
peripheral neuropathy were either unwilling or unable to
buy pyridoxine due to their poor economic condition.
Hence, inclusion of pyridoxine in the standard DOTS
regimen for developing countries like Nepal where a
majority of the population are under the poverty line, seems
to be a much needed necessity.

Among the reported ADRs in our study, 93.33% was
classified as mild (level 1) ADRs and 6.66% as moderate
(level 3) ADRs as per the modified Hartwig and Siegel
scale. Level 1 ADRs requiring no change in treatment with
the suspected drug occurred in 70 patients (93.33%).
Among the 5 patients (6.66%) with level 3 ADRs, the dose
of streptomycin had to be reduced and subsequently stopped
in 1 patient and 4 patients were prescribed and took
pyridoxine. Although more patients were prescribed
pyridoxine and non-steroidal anti-inflammatory drugs
(NSAIDs) for complaints of peripheral neuropathy and
arthralgia, none seemed willing and/or able to buy and take
the prescribed medications. In most of these patients,
adverse effects were seen to abate spontaneously over a
period of time. In a study by Gonzalez Montaner et al,20 the
frequency of adverse effects of anti TB drugs causing
changes in therapeutic regimens was reported to be 6.5%,
which is in agreement to the result of this study.

Limitations

Laboratory investigations to determine plasma or
tissue drug concentrations, liver function tests,
haematological tests, serum uric acid or acetylator status of
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the patients were not done. Data obtained from interview of
patient’s family in the absence of the patient might not have
been totally accurate. Rechallenge, dechallenge could not
be done and placebo effects could not be observed while
carrying out the causality assessment.

Conclusion

Though the incidence of ADRs due to first line
antitubercular drugs used in the DOTS strategy in Pokhara,
Western Nepal, was high, majority of the reported ADRs
were classified as mild and did not need modification of
treatment or administration of specific antidotes. Majority
of the patients were seen to have mistaken the symptoms of
ADR to be due to the disease being treated. The study
concluded that there is a need of a system for proper
monitoring for ADRs due to antitubercular drugs.
Counseling of patients for timely prevention, detection and
management of ADRs was also highly suggestive.
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