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Tuberculosis (TB) hampered with poor patient compliance and intolerance at least partially due to adverse drug reactions (ADRs). A prospective observational
and interventional healthcare teamwork study was carried out to implement a self reporting pharmacovigilence system in TB patients through a knowledge based
approach in the pulmonology department of Kovai medical center and Hospital (KMCH) at Coimbatore. A patient information pamphlet which was endorsed by the
pulmonology associates was the core tool for this study. A well practiced and skilled clinical pharmacist educated the patients and enabled them to report the
ADRs due to anti tubercular drugs through the emergency number given in the pamphlet. Totally 110 patients enrolled in the study. 43 (39%) patients experienced
74 numbers of ADRs during the intensive phase therapy. Out of 110 patients, 101 were adhered to the intensive phase therapy. Of the 74 ADRs experienced to our
study population, 24 ADRs were occurred in 18 patients which are needed to be self reported by the patient according to the study protocol. Among 24 ADRs which
have to be self reported, 20 (83.33%) ADRs were reported through 17 calls by 16 patients. The self reporting pharmacovigilence for anti tubercular therapy in
pulmonology department of KMCH, Coimbatore, were implemented and was certified by the pulmonology associates. Our Study concludes that if a proper
educational system is implemented, most of the patients were ready to report their ADR of any drug and thereby we can improve both patient adherence and
reducing the severity of ADRSs. It is suggested that the pharmacists should exhibit their vital role during TB therapy in TB centers, pulmonology departments and
DOTS centers to guarantee a better patient care.
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INTRODUCTION TB hampered with poor patient compliance and intolerance at
least partially due to the ADRs. According to World Health
Organization (WHO) and several other studies concluded
that, the poor out-come was attributed to poor patient

Tuberculosis (TB) is the most rampant communicable
infectious disease on earth and remains out of control in many
developing nations. Good patient adherence to the treatment
regimens is the foundation stone to effective Anti Tubercular
Therapy (ATT)." Alas, non compliance is cited as the major
problem to the control of tuberculosis at the level of public
health and finally which escort to the drug resistance in case of

compliance, to primary multidrug resistance and to
interruption partially due to ADR (WHOQ 1997) *"*/!%16I71%1
and the towering incidence of TB infection has caused a high
occurrence of morbidity and mortality which is partly due to

B> serious ADRs induced by Anti- TB drugs."”
ATT exhibits greater level of efficacy with a satisfactory Patient's decisio.ns tostop taking midlications were influenced
degree of toxicity; however combination treatment may by a number of interacting factors. ™ The lack of knowledge
produce severe adverse events. Important adverse effects are about the treatment and ATT induced ADRs are the two major
hepatitis, join pain, skin rash, gastro intestinal upset factors which leads to the patient's non-adherence to the TB
(nausea/vomiting/GI upset), hyperuricemia, Constipation, therapy. A qualitative and quantitative study by Weiguo X et
peripheral neuropathy, and visual disturbances. /1131 al. stated that almost 16 factors which leads to the non
adherence for the TB treatment. Majority of them are due to
Address for Correspondence: the lack of knowledge about the importance of the completion
Sainul Abideen. P, Clinical pharmacologist, Department of clinical pharmacology, of therapy. Out of these 16 factors 37.80% (which is the
Narayana Hrudayalaya Hospital, Jaipur-302033 highest percentage) of patients were non adherent due to the
E-mail: iamaabid@gmail.com severe ADRs.” Schaberg T et al. were also stated that 26% of
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TB patients in the study population were discontinued therapy
due side effects.”

The influence of side effects — real, anticipated or interpreted
on compliance to treatment was mentioned in a number of
studies. Some patients reported stopping medication due to
adverse effects while others complained that they were not
educated about side effects and what to do to counter them."”
In-depth interviews among both TB patients and local doctors
point out that ADR is a motive for treatment non-adherence.
Worry of the risks of ADRs leads some TB patients to break
offthe treatment.” ... I don't want to take these pills, because
they make me sick, they hurt me...” (Female TB patient,
Bolivia) is an example for the same."” Local health workers
often cannot find out this discontinuation of treatment due to
the lack of an ADR surveillance system under the current
DOTS program.” Counseling of patients for timely
hindrance, revealing and management of ADRs was also
highly suggestive." Also it is already proved that patients
were clearly willing to report symptoms which they believe to
be due to a particular prescribed drug if they were informed
about it. So it is fundamentally required a system for proper
monitoring of ADRs due to anti tubercular drugs. Several
studies were suggesting the significance of a new system for
premature detection of ADR for a better patient care.”""”'

This leads to the taking a decision to do an intervention of a
new health care teamwork approach with an intention to
complete patient care during ATT with a special preference on
ADR reporting system. The evidence of patient's definite role
in ADR and their willingness to report the ADR***** were
planned to utilize in this study by expecting a good adherence.
Here comes the importance of pharmaceutical care based
approach to the TB patient. This study is one of the clinical
pharmacy come health care team work oriented one, aiming
for the best quality of life of tuberculosis patient during their
therapy by implementing an educational approach to them
regarding on both the therapy and how to counteract the
possible ADRs during Anti Tubercular Therapy.

MATERIALS AND METHODS

The present study is Prospective observational and
interventional study conducted in Department of
pulmonology, of an 800 bedded super specialty hospital at
Coimbatore, Tamilnadu, for a period of 8 months. Study was
approved by the concerned authorities. Both the inpatients
and outpatients who received the prescription of Anti
Tubercular drugs aged between 16 to 75 years were included
in the study Even though we are given the education, patients
who referred to their nearest clinic or physician for
continuation the treatment after diagnosing from the present
study site, were excluded from the study. Also patient who has
MDR TB, patients with co-morbidity medical/surgical
condition and mentally retarded patients were excluded.
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A patient information pamphlet named as “Things to be
noticed while taking medicines for tuberculosis” (both in
tamil and english) which was evaluated and validated by the
pulmonology physicians is the core tool for this study. This is
particularly prepared for enabling and initiating the patient to
report the ADR. The pamphlet provide the information's on
TB, possible ADR during ATT and the emergency contact
number of both the physician and pharmacist to report ADR
by the patient itself once if they suspect the ADR. Adverse
drug reactions which are illustrated in the patient information
pamphlet were only considered to evaluate effectiveness of
self reporting pharmacovigilence system. They include
nausea/vomiting, joint pains, loss of appetite, weight loss,
yellow colorations of eye and skin, vision problem, skin
itch/rash and abdominal pain. ADR incidence during the time
of hospital period was excluded from the self report. Calls
received which are not related to ADR were also excluded
fromreport.

Educational module

A well experienced and skilled pharmacist thoroughly
educated the tuberculosis patient regarding the disease,
duration of the treatment, importance of treatment completion
and about possible adverse effects by using the pamphlet.
Ultimately the pharmacist enables the patient to screen the
ADR given in the pamphlet during the treatment and how to
tackle them. The knowledge was evaluated after the
counseling for analyzing the knowledge of the patient
regarding his treatment. And re-counseling was performed if
itisnecessary.

RESULTS AND DISCUSSION

The study was carried out in the pulmonology department of
Kovai Medical Center and Hospital at Coimbatore, over a
period of 8 months from May to December 2010. Study
results were summarized in table 1 and 2. A total of 110
patients were incorporated in the study. Of the whole
population 63 (57.27%) were inpatients and 47 (42.73%)
were outpatients. Among the total population, 77 (70%) were
male and 33 (30%) were females. It is found that males were
more prone to tuberculosis when compared to females with a
ratio of 7:3. A study conducted by Mahmood I et al., reveals
that the pervasiveness of tuberculosis is more in males than
females with a ratio of 5:1. Also the National Tuberculosis
Program (NTP) summarized as the ratio of the occurrence of
TB between the male and female were 5:2." One of the study
performed by Jaggarajamma K et al., has the identical
outcome alike to ours in case of the gender wise occurrence of
the TB, which contributes that a 7:2.5 ratio of male and female
incidence of TB."” Not only these studies, some other studies
also point out that the TB is more prone to male gender like in

our study.”*""’
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Table 1: Demographic data and occurrence of TB in all patients

Parameters of all Patients Frequency (%)
(N=110)
Type of patient
Inpatients 63(57.27%)
Outpatients 47(42.73%)
Gender
Males 77(70%)
Females 33(30%)
Age
16-30 24 (21.82%)
31-45 27 (24.55%)
46-60 43 (39.09%)
61-75 16 (14.54%)
Literacy Level
Illiterate 29 (26.36%)
01-10th class 54 (49.09%)
Above 10th 27 (24.55%)
Smoking Habits
Smokers 32 (29.09%)
Non smokers 78 (70.91%)
Types of TB
Pulmonary tuberculosis 85 (77.27%)
TB lymphadenitis 07 (06.36%)
TB pleuritis 07 (06.36%)
TB pleural effusion 04 (03.64%)
Silico TB 04 (03.64%)
Miliary TB 02 (01.81%)
Spinal TB 01(00.91%)
ADR
ADR developers 43 (39.09%)
ADR non developers 67 (60.91%)

The mean age of the study population was found to be
45.61£15.26. Previous data's regarding the age group who
were more prone to TB shows dissimilar conclusions.
According to RNTCP status report (TB India 2006) TB
affects habitually in young adults with an age range of "25-
34'7 A review through some other studies also reveals the
same.” A descriptive study executed by Habib-ullah K et al.,
reveals that the mean age group for TB occurrence is
42.10+20.38." The mean age of the TB patients from the study
population of Marra F et al,, were also found to be
49.9+20.9." Both of these two studies were supporting to the
current study outcome.

Among the total population 93 (84.55%) were married.
Literacy status of entire population justified that 54 (49.09%)
patients have a literacy level of “1-10”. Out of the study
population 78 (70.91%) patients were not having the smoking
habit.
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Table 2: ADR occurence

Pparameters of ADR Experienced Patients Frequency of ADR
(%)(N=43)
Gender
Male 29 (67.44)
Female 14 (32.59)
Age group
16-30 08 (18.60)
31-45 10 (23.26)
46-60 20 (46.51)
61-75 05 (11.63)
ADR Reported
Elevated liver enzymes/hepatitis 17 (22.97)
Nausea & vomiting 13 (17.57)
Joint pain 07 (09.46)
Skin rash/itch 06 (08.11)
Headache 05 (06.76)
Chest pain 04 (05.41)
Dysurea 04 (05.41)
Abdominal pain 03 (04.05)
Back/body pain 03 (04.05)
Anorexia 03 (04.05)
Tiredness 03 (04.05)
Diarrhea 02 (02.70)
Loss of weight 01(01.35)
Giddiness 01(01.35)
Visual problem 01(01.35)
Pedal edema 01(01.35)

In our study about85 (77.27%) patients were diagnosed as
pulmonary TB in our study population. About 92% of the
populations in the research of Jaggarajamma K et al. were
diagnosed as Pulmonary Tuberculosis (PTB).” A study
reported by Habib-ullah K et al., interpret that 73% of the
study population were diagnosed as PTB which was matching
to our study.” Of the remaining patients in our study, 7
(06.36%) patients were found to have TB lymphadenitis as
well as TB pleuritis. TB pleural effusion and silico TB were
found in 4 (03.64%) patients. 2 (01.81%) patients were
diagnosed to have miliary TB and the remaining 1 (00.91%)
patient was diagnosed as spinal TB. It shows that when
compared to EPTB, PTB shows most occurrences as per the
prior study conclusions.*”"”

Among the full population 43 (39.09%) patients experienced
at least one ADR during the time of study period. The
prevalence of ADR occurrence as per three different
studies™"" during the intensive phase of ATT were found to be
22%,30%, and 55%.

Out of 43 ADR victims 29 (67.44%) were male and 14
(32.59%) were females. Majority of them were males and the
statistically there is no significant relation between the
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Table 3: ADR occurrence in each review

Review Adhered patients ADR victims Number of ADR's ADR's excluded ADR's need to Number of calls Number of ADR's
(%) (N=110) (%) (N=43) (%) (N=58) from self report self report received reported
(%) (N=34) (%) (N=24)
1st review 106 (96.36) 25 (58.14) 32(55.17) 20(58.83) 12(50.00) 09 11
2" review 104 (94.54) 16 (37.21) 23(39.66) 12(35.29) 11(45.83) 08 09
3° review 101 (91.82) 02 (04.65) 03(05.17) 02(05.88) 01(04.17) 0 0
Total 43 58 34 24 17 20

occurrence of ADR and gender.""” The most prone age group

for ADR incidence was found to be '46-60' group comprising
of 20 (46.51%) patients followed by '31-45"' group which
includes about 10 (23.26%) patients. This result is
controversial to the study of Anupa KC et al., in which the
most prominent age group for the occurrence of ADR for ATT
were belongs to '21-30' group. The statistical result shows that
there is no significant relationship between the age and ADR
which is similar to the previous study." While evaluating the
age group for major ADR in gender wise, 18 (62.07%) male
patients were belongs to the age group '46-60', and 5 (35.71%)
female patients were in the age group of'31-45'.

A total of 74 ADRs have been experienced by these 43
patients, the pattern of ADR have been represented in the table
2. Among the 43 ADR victims 23 (53.49%), 12 (26.91%), 5
(11.62%) and 3 (06.98%) patients showed one, two, three and
four different ADR's respectively (Fig: 1). Out of 74 ADRs,
17 (22.97%) were elevated liver enzymes, which is the most
prominent one followed by vomiting and joint pain. Drug
induced liver problem is not a rare problem in ATT. It is seen
that a 20% hepatotoxic ADR victims in the study of Khalid M
et al.,’ Previous studies proved that liver and biliary system
and gastro intestinal system were the most frequent organ
system for the development of ADRs for anti tubercular
drugs."™” It shows that hepatitis followed by the vomiting
were the major ADRs occurred in the population of the study
of Marra F et al., which is similar to our study." The time
interval between start of therapy and onset of ADR is

Fig: 1. Distribution of patients on the basis of number of ADR(s)
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23153.49%)

12126.91%)

Ho. of patient

5 {11.62%)

3 (06 28%)

1ADR 2ADR 3ADE 4ADR

Mumber of ADEs per patient

demonstrated in Fig 2. It was found that 37 (50%) ADRs
occurred within 15 days after starting the therapy. An
overview of the Fig 2 shows that as there is a decreased
incidence of ADRs when the days get increased. This is quite
similar to the study of Kheirollah G etal.,”

The categorization of the observed ADRs on the basis of
exclusion and inclusion criteria of our study protocol was
summarized in table 3. Out of 74 ADRs, 16 during the hospital
stay only. Remaining 58 ADRs were occurred during the
whole review period, in which 34 were excluded from the self
report. 24 ADRs were included in the category, which is need
to report according to the study protocol.

Of'the total population 81 (73.64%) patients came for the first
review without ADR, and 25 (22.73%) patients came for
review with 32 numbers of ADR and 4 (03.64%) patients did
not turn up for the review. Vomiting followed by skin rash and
anorexia occurred mostly during the first review period which
belongs to the inclusion criteria of the study evaluating
protocol. Coming to the second review, 88 (80%) patients
came for the review without ADR while, 16 (14.55%) patients
came for review with 23 numbers of ADR. It was observed
that the number of non compliant patient increased from 04 to
06 (05.45%) from first review. Joint pain followed by skin
rash occurred most of the times during the second review
which belongs to the inclusion criteria of the study evaluating
protocol. In third review, Of the total population 99 (90%)
were came for review without ADR whereas 2 (01.82%)
patients came with 3 numbers of ADR. After reaching to the

Fig. 2: Duration of ADR(s) occurrence after starting therapy (N=74)
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last review of our study the non complaints level is again
increased from 06 to 09. Only joint pain occurred during the
third review period which belongs to the inclusion criteria of
the study evaluating protocol.

At the end of two months follow up of the study population, 9
(08.18%) patients dropped out from the study.
Communicating through telephones reveals that 4 of them
continuing therapy in other hospital. 3 of them don't have the
response. 2 were non-adhered. It was observed that 101
(91.82%) patients were adhered to the treatment till the
completion of the intensive phase. It is a great level of the
compliance, and this adherence level is the directly related to
the interventional educational program and the good
communicative patient care system in our study. The
incidence of ADR is descending order to the review period.

A total of 17 calls were received from 16 patients (1 patient
called 2 times) by reporting 20 numbers of ADR [Tab 3]. Out
of 24 ADRs need to report, 20 (83.33%) ADRs were reported
by 16 (88.88%) patients and 4 (16.67%) ADRs were not
reported by 2 (11.11%) patients [Fig 3 and 4]. The result
shows that a high percentage of patients were ready to report
ADRs if the healthcare professionals give the knowledge
regarding the same. A study conducted by Jarernsiripornkul N
et al., concluded that patients were ready to report the
symptoms which they believe to be due to a specific
prescribed drug and it will help the early detection of ADR

and thereby we can reduce severity of the same.””

Fig. 3: Percentage of self reported ADR

w Percentage of ADE self reported
W Percentage of ADR's which are not self reported
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m Percentage of self reported patients
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About 39% of patients suffered diverse types of ADRs due to
ATT in the pulmonology department of our hospital during
the period of study. Predominantly it is a privileged
percentage of ADRs, to take a decision for implementing a
good patient care oriented program by the health care
professionals. As a pharmacist, we have the liability to
support the patients during the periods of ATT, while they
were suffering these kinds of unwanted effects of the drug.
These unwanted effects may steer the patient to make a
judgment for stopping the medications and finally the
occurrence of drug resistance and an amplified healthcare
cost.

CONCLUSION

The attempt of implementation of self reporting
pharmacovigilence for ATT in pulmonology department of
Kovai Medical Center and Hospital was done, and which was
authorized by the pulmonology associates. The study realized
that If a proper educational system is implemented like our
study, most of the patients were ready to report their ADR and
thereby we can improve both the patient adherence and
therapeutic outcome. Also a good constitutional system of
communicational approach to the patient by group effort of
the pharmacist and physician with the aim of complete patient
care will aid for early detection of the ADRs of any drug and
can trim down the incidence and severity of the same. Since
DR (Drug resistance) is the major emerging problem during
ATT, implementation of well communicated system like self
reporting pharmacovigilence will help to hoist the patient's
self-assurance in the treatment and reduced incidence of DR.
It is suggested that the community pharmacists and clinical
pharmacists should exhibit their vital role during TB therapy
in TB centers, pulmonology departments and DOTS centers
to guarantee a better patient therapeutic outcome.
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