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ABSTRACT

Background: The world adopts DOTS strategy for TB control thought the national TB control programs in different
countries and is making good progress. Despite the positive therapeutic effects, studies have shown that utilization of
multidrug regimens can cause undesirable adverse drug reactions (ADRs) of varying degrees of severity, such as
hepatotoxicity, gastrointestinal disorders, allergic reactions, arthralgia, neurological disorders and non-adherence to
treatment as well.

Methods: The study was conducted on new smear positive patients registered under DOTS in two Treatment Units
(TUs) present in Amritsar city. The prevalence of various adverse effects like gastro-intestinal, hepato-biliary, visual
disturbances, musculoskeletal, skin and appendages, peripheral nervous system, etc was recorded and their effect on
the outcome was observed. Data management and analysis was done by using Microsoft excel and SPSS version
17.00.

Results: Out of 250 patients, 149 (59.6%) were males and 101 (40.4%) were females. Out of the total 250 cases,
adverse effects were present in 44.4% cases. Most common adverse effects observed were gastrointestinal in 63.9%
followed by fever and chills in 28.8% of cases.

Conclusions: On statistical analysis, it was observed that the absence of adverse effects was significantly associated
with the favourable outcome (p<0.001).
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INTRODUCTION

Tuberculosis, which is one of the oldest diseases known
to affect humans and a major cause of illness and death
worldwide, especially in Asia and Africa.! Tuberculosis
causes a great deal of ill health in the populations of most
low-income countries; it is the single most common cause
of death in individuals aged fifteen to forty-nine years.
The world adopts DOTS strategy for TB control through
the national TB control programs in different countries
and is making good progress. The key component of

DOTS therapy is the standard anti-TB short course
chemotherapy regimen, which requires continually taking
drug combinations of isoniazid (INH), rifampicin (RFP),
pyrazinamide (PZA), ethambutol (EMB) and/or
streptomycin (SM) every other day for six to nine
months.?

Despite the positive therapeutic effects, studies have
shown that utilization of multidrug regimens can cause
undesirable adverse drug reactions (ADRs) of varying
degrees of severity, such as hepatotoxicity,
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gastrointestinal disorders, allergic reactions, arthralgia,
neurological disorders and so on.> ADRSs increase patient
suffering and incur substantial additional costs because of
added outpatient visits, tests and in more serious
instances hospitalizations.* In addition, ADRs are
regarded as one of the major causes of non-adherence to
anti-TB treatment.® Patient default from treatment is one
of the most important problems in TB control,
tuberculosis treatment defaulters, especially those who
are smear positive, propagate ongoing community
transmission and promote the development and
acquisition of drug-resistant TB strains resulting in a
higher number of TB cases.®

At the same time, alternative agents may have greater
problems with toxicity, and are often less effective. As a
result, ADRs may eventually contribute to the extension
of treatment duration, final termination, drug resistance
and treatment failure.” It may also increase the number of
TB cases, and more rarely the number of deaths, posing a
challenge to the management of TB patients and TB
control.

The overall incidence of ADRs caused by anti-TB
therapy ranges from 5.1% to 83.5%.% We aimed to get an
overview of ADRs due to anti-TB therapy and evaluate
their impact on anti-TB treatment in Amritsar district of
Punjab.

METHODS

The study was conducted on new smear positive patients
registered under DOTS in two Treatment Units (TUs)
present in Amritsar city. One TU is located in the Chest
and TB Hospital, Amritsar and the other is located in the
Civil Hospital, Amritsar. A pre designed and pretested
proforma was administered to the subject after taking his
or her consent. Approval of college ethical committee
was granted at the time of submission of the plan of the
study.

Sampling technique

Based on the quarterly reports of both the TUs and by the
expected incidence of new smear positive (NSP) cases in
the northern zone of India which is 95/lac population/yr,
a quota of 250 cases was affixed (As population covered
under two TUs is approximately 11 lac, the expected NSP
cases in a year comes around 1045 and expected cases in
a quarterly cohort is around 250.

Study sample

The study sample consisted of 250 new smear positive
(NSP) cases that were enrolled from December 1, 2009 to
February 28, 2010. The study period was extended till the
projected number achieved.

Inclusion criteria

New smear positive patients of >15 years of age were
included in the study.

Exclusion criteria

Patients with extra pulmonary tuberculosis and smear
negative tuberculosis patients were excluded.

House to house visits were done and socio-
epidemiological parameters were studied by completing a
pre designed proforma evolved for this purpose. The
possible outcomes of the new smear positive patients
under DOTS can be:

(@) Cured: If the patient was registered as pulmonary
smear positive, completed treatment and had
negative smear results on two occasions one of
which is at the end of the treatment.

(b) Treatment completed: If the patient was registered as
pulmonary smear positive, completed treatment with
negative smear at the end of the intensive phase but
none at the end of treatment.

(c) Died: If the patient died from any cause whatsoever
while on treatment.

(d) Failure: was registered as pulmonary smear positive
CAT-I, and was smear positive at 5 months or later.

(e) Defaulted: If the patient has not taken drugs for
more than 2 months consecutively any time after
starting treatment.

(f) Transferred out: If the patient was transferred to
another district with Transfer Form sent and
treatment outcome not available.’

Adverse drug reaction was defined as a response which is
noxious and unintended and which occurs at doses
normally used in humans for the therapy of tuberculosis.
The prevalence of various adverse effects like gastro-
intestinal, hepato-biliary, visual disturbances,
musculoskeletal, skin and appendages, peripheral nervous
system, etc was recorded and their effect on the outcome
was observed. Data management and analysis was done
by using Microsoft excel and SPSS version 17.00. Mantel
Hanzel Odds Ratio (OR) and 95% CI were calculated for
dichotomous variables and a two-tailed p<0.05 was
considered significant.

RESULTS

The present study was carried out on 250 newly
diagnosed smear positive pulmonary tuberculosis cases
registered under two TUs present in Amritsar city. Their
adverse effects influencing the treatment outcome were
ascertained. The total sample consisted of 149 (59.6%)
males and 101 (40.4%) females.
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Table 1: Distribution showing the treatment outcome
of NSP cases under study.

Table 2: Distribution of cases having adverse effects
with the treatment.

No. of cases  Percentage . No. of cases  Percentage
‘ Outcome* ' n=250 (% 9 ‘ Side effects n=111 (% g
Cured 210 84.0 Gastrointestinal 71 63.9
Treatment completed 1 0.4 Yellow eyes or skin 0 0
Failure 13 5.2 Fever and chills 32 28.8
Defaulted 12 4.8 I_Da}in and swelling of 4 36
Transferred out 4 1.6 joints '
Died 10 4.0 Visual difficulty 0 0
*For statistical analysis, outcomes were divided in two Imbalance 3 2.7
categories: Favourable Outcome (F.O.) - include cured and Skin rashes 1 1.0

treatment completed. Unfavourable Outcome (U.O.) — include
failure, defaulted, transferred out and died.

Table 1 illustrates that among the total 250 cases under
study, 84% were cured and 0.4% completed treatment. 13
cases were sputum positive even 5 months after treatment
i.e. failure rate was 5.2%. 4.8% cases defaulted, 1.6%
transferred out and 4% died during the treatment.

It is evident from the above table that out of the total 250
cases, adverse effects were present in 44.4% cases. Most
common adverse effects observed were gastrointestinal in
63.9% followed by fever and chills in 28.8% of cases.
Few other adverse effects observed were pain and
swelling of joints (3.6%), imbalance (2.7%) and skin
rashes (1%).

Table 3: Distribution of cases showing the relation of presence/absence of adverse effects with the outcome.

Side effects _ Total
Outcome r':l:139 Tf: 11 =22 Significant*
No. Col% No. Col% | No. Col%
Cured 131 (94.3) 79 (71.2) 210 (84.0)
Row% {62.4} {37.6} {100.0}
Treatment completed 0 (0) 1(0.9) 1(0.4)
Row% {0} {100.0} {100.0}
Failure 2 (1.4) 11 (9.9) 13 (5.2) OR=6.35
Row% {15.4} {84.6} {100.0} 95% Ol =278 14.49
Defaulted 3(2.2) 9(8.1) 12 (4.8) 5<0.001 ' o
Row% {75.0} {25.0} {100.0) '
Transferred out 1(0.7) 3(2.7) 4 (1.6)
Row% {25.0} {75.0} {100.0}
Died 2(1.4) 8(7.2) 10 (4.0)
Row% {20.0} {80.0} {100.0}

*According to F.O. and U.O.

A perusal of Table 3 shows that cure rate was 71.2% in
cases having adverse effects with the treatment while it
was 94.3% in cases with no adverse effects. It was also
observed that cases having adverse effects had higher
failure rate (9.9%), default rate (8.1%), transferred out
rate (2.7%) and death rate (7.2%) whereas cases with no
adverse effects had lower failure rate (1.4%), default rate
(2.2%), transferred out rate (0.7%) and death rate (1.4%).
The absence of adverse effects was significantly
associated with the favourable outcome (p<0.001).

DISCUSSION

Treatment outcomes of the NSP cases observed in the
present study were: cured (84%), treatment completed
(0.4%), failure (5.2%), defaulted (4.8%), transferred out
(1.6%) and died (4%).

The outcome was categorized as favourable in cases of
cure and treatment completed and as unfavourable in
cases of failure, death, default and transfer out. Similar
categorization (favourable, death and other unfavourable
outcome) was done by Vasankari et al in their study on
risk factors for poor treatment outcome in Finland and
another study by Mukherjee et al on comparing outcomes
in new pulmonary sputum positive and sputum negative
cases under RNTCP in West Bengal, India.****

The findings are in accordance with the study conducted
by Chennaveerappa et al at Hassan, Karnataka showing
that among 58 NSP patients treatment 49 patients (84%)
got cured, 4 (6%) patients died, 3 (5%) patients were
defaulters and 2 patients were treatment failures.'?
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Similarly, a retrospective study Aggarwal et al in three
tuberculosis units of Jamnagar district reported the cure
rate of 87% and defaulter rate of 11% in sputum positive
tuberculosis cases registered under DOTS."

Another observational study of effectiveness of DOTS on
tuberculosis patients treated under RNTCP by Mishra et
al in Gwalior city showed the cure rate of 85.04% in
Category | patients, which is almost concurrent to the
cure rate in the present study.**

Verma et el in their study to determine the treatment
outcome of 150 tuberculosis cases under DOTS
presenting at chest and TB hospital, Amritsar reported the
cure rate of 91% for Category | (NSP) patients.*

A five year follow up of Revised National Tuberculosis
Control Programme of India at Lucknow showed the
outcome results of 208 registered patients as: treatment
success (cured + treatment completed) 89.9%, default
5.3%, death 4.3% and treatment failure 0.4%.°

According to RNTCP status report, treatment outcome of
new smear positive cases for the year 2009 in Punjab was
observed as: cure 85.7%, treatment completed 1.9%, died
4.5%, failure 2.2%, defaulted 4.0% and transfer out
1.7%."

The findings in the present study are supported by the
district-wise performance report of RNTCP which shows
that treatment success rate (cure rate and treatment
completion rate) of new smear positive patients in the
year 2010 in district Amritsar is 84%.

Adverse effects with the treatment were present in 44.4%
of the cases. Commonly observed were gastro-intestinal
(63.9%) followed by fever with chills (28.8%).

As is evident from the Table 3 that favourable outcome
was more in cases having no adverse effects with the
treatment (p<0.001). Cure rate was 71.2% in the cases
having adverse effects whereas it was 94.3% in cases
with no adverse effects. Unfavourable outcomes were
also higher in cases having the adverse effects with the
anti-tubercular therapy.

The findings are consistent with the findings of a study in
Agra conducted by Mittal and Gupta which showed that
side effects due to medication were present in 43.2% of
the cases and this was one of the main reasons of non-
compliance resulting in poor outcome.*®

Similarly, Pandit and Choudhary in their study reported
that the toxicity of drugs was the major reason for
defaulting for treatment.*

CONCLUSION

Treatment outcome among tuberculosis patients was
satisfactory in the study area. The incidence of ADRs due

to DOTS therapy was 44.4%. Patients with ADRs were
more susceptible to develop unfavorable results of anti-
TB. This shows the importance of developing strategies
to control ADRs both to improve the quality of life and to
treat TB safely.
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