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ABSTRACT

Background: Study was done to determine incidence of ADR’s in sputum
positive, pulmonary TB patients, on DOTS category | and to determine the
effect of ADR’s on sputum conversion.

Methods: Open, prospective, observational, non-comparative study conducted
in the Department of Pharmacology in collaboration with Department of
Tuberculosis and Chest Diseases, Government Medical College, Amritsar for
the duration of 18 months (March 2015 to September 2016). One hundred
sputum positive patients of pulmonary tuberculosis on DOTS category I, of
either sex, in age group of 14 years to 65 years, were recruited and followed up
during intensive phase of therapy at end of 1% and 2" month. Causality and
Severity assessment were done by using WHO-UMC causality scale and
Hartwig’s severity scale respectively.

Results: Out of 100 patients 84 (84%) developed one or more ADR’s and a
total of 118 ADR’s occurred in our study. The most common ADR was Gl
upset 45(38.13%), followed by hepatitis 42 (35.59%), rash 12 (10.16%), CNS 8
(6.77%), arthritic symptoms 5 (4.23%), visual disturbance 2 (1.69%), bleeding
problems 2 (1.69%), hyperuricemia 1 (0.84%) and peripheral neuropathy 1
(0.84%). Causality assessment revealed that most of ADR’s(60) were in
probable category and severity assessment revealed that most of ADR’s(55)
belonged to level 4 (Moderate severity). Most of the ADR’s occurred within 30
days of the start of treatment (84.74%).

Conclusions: With such a high incidence of ADR’s there is a need of
incorporating pharmacovigilance programme into this vital health programme
for more comprehensive monitoring of tuberculosis patients on DOTS for
timely prevention, detection, and management of ADR’s. This will decrease
non-adherence and dropouts, and thus result in better treatment outcomes.
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INTRODUCTION

Tuberculosis (TB) is a chronic granulomatous infectious
disease caused by the bacillus Mycobacterium
tuberculosis bacilli (Mtb) which was discovered by
Robert Koch in 1882." TB is an age old dreadful disease
and globally, there were an estimated 10.4 million new
TB cases with 1.8 million TB deaths in 2015. In India, an
incidence of 2.2 million, and prevalence of 2.5 million of
TB cases were reported in 2015.° Number of smear
positive patients diagnosed in 2015 were 9,02,732 in
India and 28,183 in Punjab.® With the discovery of
effective chemotherapy against TB, it was expected that
the disease would be eventually controlled but then came
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the problem of adherence to treatment. To overcome this,
Directly Observed Treatment (DOTS) was advocated for
all tuberculosis patients. In spite of introduction of Short
Course Chemotherapy (SCC), there were reports of low
compliance to treatment among TB patients because of
long duration and Anti-tubercular therapy (ATT) induced
Adverse Drug Reaction (ADR’s). RNTCP took its route
in India in 1993 and currently its main aim is to cure at
least 90% new sputum smear positive patients by 2017.2
Though DOTS has certainly overcome the problem of
non-adherence, many patients still suffer from one or
more ADR’s associated with multidrug regimens of anti-
TB drugs. Adverse drug reactions are said to be an
inevitable price we pay for the benefit of any drug
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therapy, so it is important to monitor both the known and
unknown side effects of medicines in order to determine
any new information available in relation to their safety
profile. Given the lower rate of ADR reporting in India,
one of the reasons might be attributed to the lack of
awareness about pharmacovigilance and ADR monitoring
among the Indian healthcare providers. The severity of
adverse drug reactions may range from mild to fatal.*
However the frequency of occurrence of ADR’s to ATT
and their causality assessment is not well known,
probably due to lack of awareness, detection and under
reporting.” The lack of knowledge about the treatment
and ATT induced ADR’s are the two major factors which
lead to the patient’s non-adherence to the TB therapy.
ATT exhibits greater level of efficacy but with a
significant degree of toxicity, especially during 1% and 2™
month of the start of therapy.®’ The need of the hour is
pharmacovigilance study of anti-tubercular therapy so
that early diagnosis and management of ADR’s can be
done actively, which will further improve patient
adherence and treatment outcomes.

The purpose of this study was to determine the incidence
of ADR’s, time duration of occurrence and effect of
ADR’s on sputum conversion in newly diagnosed sputum
positive pulmonary tuberculosis patients who were on
DOTS category I.

METHODS

Our study was open, prospective, observational, non-
comparative study which was conducted in the
Department of Pharmacology in collaboration with
Department of Tuberculosis and Chest Diseases,
Government Medical College, Amritsar. One hundred
sputum positive patients, of pulmonary tuberculosis on
DOTS category |, of either sex, in the age group of 14
years to 65 years, from out-patient department and
patients admitted in wards of the Department of

Tuberculosis and Chest diseases Hospital from March
2015 to September 2016 were recruited.

The approval of Institutional Ethics Committee was taken
before the start of study. Written informed consent was
taken from patients in their vernacular language. The
study subjects on DOTS Cat | were put on Short Course
Chemotherapy  Regimen  comprising of 600mg
Isoniazid(H), 450mg Rifampicin(R), 1200mg
Ethambutol(E) and 1500mg Pyrazinamide(Z). The
patients were then monitored for adverse drug reactions
for 60 days. Proforma was designed to record detailed
history, examinations, laboratory investigations, and
ADR’s of study subjects. Follow up was done at 30 and
60 days during which patients were actively enquired of
any adverse drug reactions and the same were recorded
on proforma. Physical characteristics which include body
weight, height, BMI, BP and laboratory investigations
like CBC, SGOT, SGPT, urea, creatinine, uric acid,
sputum microscopy and serum bilirubin were done at 0,
30 and 60 days. Causality assessment was done by using
WHO-UMC causality criteria and severity assessment
was done by using Hartwig’s severity scale.®?

Demographic characteristics of patients, incidence of
various ADR’s and their impact on sputum conversion
rate were assessed and data was analyzed using Chi-
square test (x°) and ANNOVA (F test) test.

RESULTS

Out of 100 patients recruited in our study, 84(84%)
patients developed ADR’s. Most of ADR’s (26.19%)
occurred in the age group of 14-25 years Males were
more prone to develop ADR’s (59.52%) than females
(40.48%). Non smokers (72.62%), non drinkers
(76.19%), non vegetarians (59.52%) and illiterate patients
developed more ADR’s as compared to smokers
(27.38%), drinkers (23.81%), vegetarians (40.47%) and
literate  (45.23%) as shown in  Table 1.

Table 1: Baseline characteristics of the patients.

Not developed ADR’s

Parameters Developed ADR’s
14-25 22 (26.19%)
26-35 15 (17.85%)

Age (years) 36-45 15 (17.85%)
46-55 13 (15.47%)
56-65 19 (22.61%)

Sex Male 50 (59.52%)
Female 34 (40.48%)
Non smokers 61 (72.62%)

Smoking status

Smokers 23 (27.38%)
L Non drinkers 64 (76.19%)
Drinking status 1oy 20 (23.81%)

Vegetarians
Non-vegetarians
Literate
Iliterate

34 (40.47%)
50 (59.52%)
38 (45.23%)
46 (54.76%)

Dietary pattern

Education status

2 (12.50%)

1 (6.25%)

4 (25%) 11971 0018
8 (50%)

1(6.25%)

10 (62.5%)

6 (37.5%) 0.003 0.956
12 (75%)

4 (25%) 0.012 0.912
13 (81.25%)

3 (18.75%) 0.019 0.907
6 (37.5%)

10 (62.5%) 0.003 0.956
5 (31.25%) - o

11 (68.75%)
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The most common ADR in our study was Gl upset
(38.13%) and hepatitis (35.59%). Frequencies of other
ADR’s were as shown in Figure 1.
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Figure 1: Incidence of various ADR’s.
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Figure 2: Number of patients converted to sputum
negative at the end of 1 and 2™ month.

Sputum Conversion Rate (SCR) at the end of two months
of treatment in the patients with ADR’s and without
ADR’s was 79.77% and 87.5% respectively as shown in
Figure 2.

Table 2: Relationship of occurrence of ADR’s with
duration of therapy.

No. of days of

starting therapy No. of ADR’s Percentage
1-15 59 50

16-30 41 34.74
31-45 11 9.32

46-60 7 5.93

Table 2 demonstrates that 59 (50%) of ADR’s occurred
within 1-15 days after starting therapy, followed by 41
(34.74%), 11 (9.32%) and seven (5.93%) within 16-30
days, 31-45 days and 40-60 days, respectively.

Out of 118 ADR’s, 42 (35.59%) were of drug induced
hepatitis. There was a rise in SGOT, SGPT and bilirubin
levels at 30 days of treatment, followed by a fall in levels
of these laboratory parameters at 60 days as shown in
Table 3. The change in SGOT, SGPT and bilirubin levels
at 0, 30 and 60 days was statistically significant with p-
value of 0.001, 0.011 and 0.013, respectively. Mean value
of hemoglobin, BMI and body weight increased with
duration of treatment but the value was not statistically
significant.

Causality assessment of various ADR’s as per WHO-
UMC criteria reveals that majority of cases 60 (71.43%)
belonged to probable, followed by 20 (23.81%) cases of
possible and four (4.76%) cases of certain as shown in
Figure 3.

Table 3: Mean change in various parameters at 0, 30 and 60 days.

Parameters

Body weight 45.84+10.77 46.97+10.73 47.95+£10.57 0.975 0.378
BMI 18.13+3.94 18.58+3.93 19.01+3.96 1.224 0.296
Hemaoglobin 9.24+1.81 9.37+£1.49 10.33+2.88 1.332 0.266
WBC 10525.12+2498.12 9072.3+1923.01 8411+1302.05 34.093 0.001
SGOT 41.13+12.85 53.24+26.40 45.87+18.91 9.159 0.001
SGPT 43.98+14.90 52.1+23.91 46.84+18.06 4.543 0.011
Bilirubin 0.72+0.45 0.92+0.90 0.70£0.20 4.417 0.013
From the Figure 4, showing analysis of severity DISCUSSION

assessment of ADR’s on Hartwig’s scale, it is evident
that most of the cases (55) were of level 4 (moderate)
severities where the treatment with suspected drug was
withheld and length of stay was more than one day.

Anti-TB drugs could cause significant adverse effects
both in magnitude and severity®. Results of our study
reveal that 84% of patients developed one or more
ADR’s and a total of 118 ADR’s occurred in our study.
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Figure 3: Causality of ADR’s as per WHO-UMC
causality criteria.
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Figure 4: Categories of ADR’s as per Hartwigs
severity scale.

This relatively high incidence is in concordance with the
study done by Koju et al and the study done by
Rajanandha et al which showed the incidence of 80% and
92.5% respectively.’®* Most common ADR was Gl
upset 45 (38.13%), followed by hepatitis 42 (35.59%),
rash 12 (10.16%), CNS 8 (6.77%), arthritic symptoms 5
(4.23%), visual disturbance 2 (1.69%), bleeding problems
2 (1.69%), hyperuricemia 1 (0.84%) and peripheral
neuropathy 1 (0.84%). Various other studies like Sahithi
et al, Honnaddi et al and Sinha et al also showed higher
incidence of gastro-intestinal problems.’*** Qut of total
118 ADR’s, 59 (50%) ADR’s occur within 1-15 days
after starting therapy, followed by 41 (34.74%), 11
(9.32%) and seven (5.93%) within 16-30 days, 31-45
days and 40-60 days, respectively. This is in concordance
with the study done by Kheirollah et al and Abideen et al
in which maximum number of ADR’s were seen within
lag period of 1-15 days.%*® Causality assessment revealed
that most of ADR’s were in probable category and
severity assessment revealed that most of ADR’s belong
to level 4 (Moderate severity).

The study finding of occurrence of majority of ADR’s
within first 30 days of treatment calls for intensive
training of health personnel in identification and timely
management of ADR’s during this crucial period. There
is a need of incorporating pharmacovigilance programme

into this vital health programme for more comprehensive
monitoring of tuberculosis patients on DOTS. Counseling
of patients for timely prevention, detection, and
management of ADR’s will build confidence of patients,
decrease non-adherence and dropouts, and thus result in
better treatment outcomes. This emphasizes the
importance of developing strategies at the programme
level to deal with ADR’s both to improve the quality of
patients care and to control TB safely.
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