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ABSTRACT

Objectives: The main objectives of the study were to determine the treatment outcome of tuberculosis (TB) patients in a tertiary care hospital, factors
associated with the success of treatment, the adverse drug reactions (ADRs) associated with anti-tubercular drugs, and the causality and severity
evaluation of ADRs.

Methods: It was a prospective study conducted for 10 months to evaluate the treatment outcome in TB patients in a tertiary care teaching hospital
in Kerala, India. A total of 101 patients were studied as per the inclusion and exclusion criteria. Treatment outcome analyzed according to the WHO
guidelines, causality and severity assessment was done by Naranjo and HARTWID-SIEGEL scale, respectively. A standardized data collection form was
prepared, and necessary data were collected from patient’s medical records.

Results: A total of 101 patients mostly in the age group of 30-50 years were male population dominates pulmonary TB (PTB) was seen in 57 (56.43%)
extra PTB in 44 (43.57%) in which pleural effusion TB was common (34.09%) other types were lymph node TB (15.74%), spine TB, TB
meningitis (9.09% each), bone TB (6.481%) treatment outcome found to be success in 85 (84%) 10 (10%)treatment completed 1 (1%) died 4
were defaulters, 1 not evaluated, 82 developed ADR. On causality assessment it was possible and severity of moderate level.

Conclusion: By proper management and monitoring TB can be completely cured, and most of them have a favorable outcome with current treatment,
and ADR can be managed by providing proper awareness of treatment modalities/disease.
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INTRODUCTION
Tuberculosis (TB) is a bacterial infection caused by Mycobacterium TB
(M.TB) transmitted through the air [1]. It can spread through the lymph
nodes and bloodstreams to any organ in the body. It is most often found
in the lungs [2]. Most people who are exposed to TB never
develop symptoms as bacteria live in an inactive form and become
active when immune system weakens and infect the tissue of the
infected organ. Hence, the two types are latent and active TB, the
latter can be fatal if left untreated [3]. TB is caused by group
of bacteria called M.TB complex they are M.TB (major causative
organism), Mycobacterium africanum, Mycobacterium microti, and
Mycobacterium canetti [4,5]. In droplet infection, the patient
breathes in tubercle bacilli, it settles in lungs and begins to grow,
and from there, it migrates to different organs [6]. TB in lungs
or throat is infectious while in other parts are not usually [5,7].
TB can be classified based on anatomical site as pulmonary,
extrapulmonary, miliary TB and on the previous history as new,
previously treated, relapse, failure, default and based on
drug resistance as mono, polydrug, multidrug, extensive drug,
and rifampicin-resistant TB [8]. Diagnosis is done by tuberculin skin

hindrances to TB therapy are long duration of therapy, patients’
low confidence, and potential adverse effects [9]. The first line
drugs for treatment are isoniazid, rifampicin, pyrazinamide (PZA),
ethambutol, rifabutin, and rifapentine while second-line drugs
include streptomycin, cycloserine, capreomycin, p-aminosalicylic
acid, levofloxacin, moxifloxacin, gatifloxacin, amikacin, and
ethionamide [10,11]. Each treatment regimen consists of an initial
2-month treatment followed by a continuation phase of either 4 or
7 months, treatment completion and follow-up after the treatment.
The treatment outcome is monitored to evaluate the efficacy and
effectiveness of treatment according to the WHO [6]. International
Union and Tubercular Lungs disease classifies the treatment
outcome as successfully treated, treatment completed, failed, died,
lost to follow-up, and not evaluated [12]. The standard treatment
of TB consists of isoniazid, rifampicin, PZA, and ethambutol this
regimen is effective but is associated with many adverse drug
reactions (ADRs) [13-17].

Isoniazid-systemic or cutaneous hypersensitivity reactions,
optic neuritis, toxic psychosis, generalized convulsions,

test. symptomatic hepatitis.

Risk factors include person who has been recently infected with TB

bacteria, persons with a medical condition that weakens the immune Ethambutol-optic  neuritis, visual acuity, color blindness,
system. peripheral neuritis.

Clinical features-bad cough that pasts 3 weeks or more, chest pain, PZA-gastrointestinal intolerance, hypersensitivity reactions, arthralgia.

hemoptysis, weakness, fatigue, weight loss, chills, fever, night sweats, etc.

Rifampicin-gastrointestinal reactions, exfoliative dermatitis common in
Treatment of TB - the major goal is to cure, minimize the risk of death Human immunodeficiency virus positive TB patient, oliguria, dyspnoea
and disability and reduce transmission to other persons. The major and haemolytic anemia.
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METHODS

Study design

This was a prospective observational study, which was approved by the
Research Committee of Amrita School of Pharmacy and by the Ethical
Committee of AIMS.

Study duration
The study period was from November 2013 to June 2014.

Study population

The patients were taken from both the departments of pulmonary and
general medicine of a tertiary care teaching hospital in Kerala during
the period (November 2013-June 2014) and who satisfied the inclusion
and exclusion criteria were included in the study.

Inclusion criteria

The following criteria were included in this study:

e Patients who were diagnosed with TB and on anti-tubercular drugs.
e Patients of all age group.

Exclusion criteria

The following criteria were excluded from the study:

e Patients diagnosed with acquired immunodeficiency syndrome.
e Patients with resistance to TB medication.

* Not willing to participate in the study.

Data collection

Patient data relevant to the study were collected by interviewing the
patient and by examining the medical record using a standard data
collection form. Causality of ADRs was assessed using Naranjo scale,
and the severity assessment was done by modified HARTWIG and
SIEGEL scale.

Statistical analysis

All the collected data were tabulated, analyzed and compared with data
from other studies. Collected data were compiled using Microsoft Excel
and presented in pie charts and bar diagrams. Calculation of mean and
standard deviation was done using descriptive statistical methods and
significance by paired t-test and the statistical software used was SPSS
Version 20.

RESULTS

A total of 101 patients were included in this study during a period of
10 months. Most of the patients were in the age group of 30-50 and the
mean age was found to be 44.98+17.005 years (Fig. 1). Patients having
pulmonary TB (PTB) was mainly in the age group of 41-50 years and of
extra (PTB) (EPTB) was 51-60 years with mean age 46.25+17.46 years
and 46.25+1677 years, respectively. The number of male patients was
74 (73.27%) and females were 27 (26.73%), and the male to female
ratio was 2.7:1. 57 had PTB, out of which 47 (71.93%) were male and
16 (28.07%) were female. 44 patients had EPTB, out of which 33 (75%)
were male and 11 (25%) were female. Analysis of social history
revealed that 27 (26.73%) were smokers, 10 (9.9%) were alcoholics,
and 14 (13.86%) were both (Table 1).

The sites of EPTB were studied, and the most common was pleural
effusion 15 (34.09%) (Fig. 2), and the TB patients were categorized
based on TB treatment as new cases (81%), relapse (15%), and failure
(4%) (Table 2).

As per the WHO guidelines treatment outcome was categorized as a
success, treatment completed, died, failed and lost to follow-up, and not
evaluated. Failure cases were not found in this study (Table 3).

The time interval from onset of therapy and the detection of
hepatotoxicity ranged from 15 to 60 days and from onset of hepatotoxicity
to normalization of liver function test (LFT) was 15-45 days, 13 patients
had elevation in LFT without jaundice within 2-4 weeks of TB treatment
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almost 75% had normalization within 2 weeks of cessation of treatment
(Table 3). Out of 101, 82 patients of which 62 were male and 20 were
female, had been presented with ADRs mostly seen in the age group above
40, and a total of 127 ADRs were reported. Most of the reactions were
observed in the gastrointestinal tract (Fig. 3). Isoniazid, rifampicin, and
PZA caused hepatotoxicity. PZA caused joint pain while peripheral and
optic neuropathy was caused by isoniazid and ethambutol, respectively.
The observed ADRs were managed by discontinuing the causative
drug (rifampicin and ethambutol) or by withholding the specified drug
(PZA) and continuing when symptoms resolved or by doing treatment
modification or by addition of another TB drug (ofloxacin added to
patients who had hepatotoxicity) and by taking conservative measures
and continuing the treatment.

Causality assessment of ADRs was done using Naranjo algorithm, 50%
ADR were possible, 12% were probable, and 38% were definite, and

Table 1: Social history of patients

Social history Number of patients

PTB (57) EPTB (44)
Smoking (27) 20 (35.08%) 7 (15.9%)
Alcoholism (10) 4(7.01%) 6 (13.63%)
Smoking+alcohol (14) 7 (12.28%) 7 (15.9%)

Table 2: Category of TB based on treatment

Category PTB (57)) EPTB (44)
New 44 (77.19%) 38 (86.36%)
Relapse 10 (17.54%) 5 (11.36%)
Failure 3 (5.26%) 1(2.27%)

TB: Tuberculosis, PTB: Pulmonary tuberculosis, EPTB: Extra pulmonary
tuberculosis

Table 3: TB treatment outcome

Treatment outcome  PTB (57) EPTB (44) Total (%)
Success 47 (82.45%) 38(86.36%) 85 (84.15)
Completed 5 (8.77%) 5(11.63%) 10 (9.90)
Died 1 (1.75%) - 1

Lost to follow-up 3 (5.26%) 1(2.27%) 4(3.96)
Not evaluated 1 (1.75%) - 1(0.99)
Failed - - -

61-70 T————————— ]/ 85
51-60 N 17.8)
41-50 T 8 91
31-40 S 8 91
21-30 ———— ]/ 85
11-20  — 594

0-10 = 0.99

0 5 10 15 20

Fig. 1: Age distribution of patients
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= Pleural effusion
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* Spine TB
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= Bone TB
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Fig. 2: Sites of extrapulmonary tuberculosis

Throat irritation
Thrombocytopenia &
Joint pain 0N
Peripharal neuropathy Sl
Optic neuropathy B
Anorexia NP
Hepatitis 2N
LFT elevated without... =N
ltching 1| ]
Gastric problems 45 ]

0 10 20 30 40 50

Fig. 3: Adverse drug reactions observed

there were no doubtful cases. According to this PZA was found to be the
most common cause of ADR. Severity assessment of ADRs was done by
Hartwig and Siegel scale in which it was found that 29.34% ADRs were
mild cases, 58.84% were moderate, and 15.92% were severe cases. The
various factors affecting treatment outcome was studied and the results
obtained where as follows on correlating age and treatment outcome,
more success of treatment was found below 40 years, and there was
no significant difference in age and treatment outcome (p=0.554).
While assessing gender, females had more success rate with statistical
significance. Favorable treatment outcome was seen in EPTB which
was not of clinical significance (p=0.796%). On analyzing the treatment
outcome based on the category, the success rate was higher in PTB in
the new category while in relapse all TB patients had favorable outcome
and as failure cases could not be included as a favorable outcome, it
was not included. Without not much statistical significance, favorable
outcome was more in the group without ADR while assessing ADR and
treatment outcome.

DISCUSSION

TB is the most prevalent infectious disease around the world, and its
treatment involves anti-TB drugs. This study found out that TB was
more common in males (73.27%) than females (26.73%) similar to
Whitacare et al. study, that may be because of difference in hormone
level cellular immunity, etc. [18]. In this study, PTB was more prevalent
than EPTB, and according to 2013 TB status report also PTB was more
prevalent [19]. In this present study finding, EPTB accounts for only
43.57%, which was lower than the previous study conducted in India
where EPTB accounted for 15-20% [20,21]. In Hong Kong and USA
genitourinary and skin TB and bones and joint TB, respectively, were
more common EPTB while our study was similar to that from Turkey
and India in which pleural effusion and lymph node TB was most
common [22-25]. In this study, the treatment success rate was higher
in female 92.6% than male 81.1% which was found to be statistically
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significant, but previous studies showed similar treatment success
rate [26].

In our study, smokers had a higher percentage of PTB, and it was
reported early that smoking, as well as alcoholism, increases the risk for
TB [27,28]. In the present study, failure and relapse cases were included
and were 4% and 5%, respectively, lower than previous studies, and
treatment success rate of all TB cases was 84.1% which were lower
than the result obtained in the study conducted by Shargie and
Linditjorn (49%) and the study conducted in India (70.8%) [29-32]. The
successful treatment depends on the susceptibility of bacterial strain to
medication, mutations of the virulent strain, drug regimen its duration
and adherence to medication [33]. The death rate in the present study
(0.99%) lower than previous studies, overall in our study 86.36% of
EPTB had success treatment outcome, 11.63% had completed, and
2.27% lost to follow-up [34-36].

The study showed that out of 101 patients only 82 (127 number of
ADR) developed at least one type of ADR with an incidence rate of
81.18%, lower than previous studies and most of the side effects were
due to first-line anti-TB drugs [37,38]. The most serious side effect was
hepatitis and was highest with PZA and was more in female patients,
two similar studies also stated the same [39]. In this study occurrence
of ADR rises with age, mostly seen in the age group of 41-50 years, but
previous studies shown no relation of side effects with age [40].

The most common side effect seen in our study was GI system related
reactions, 57 patients had nausea, and vomiting and decreased appetite
and the responsible drugs were PZA and rifampicin and are similar to
previous studies [41]. In our study, it was necessary to modify treatment
regimen in 13.8% due to ADRs. 14 patients had itching or mild rashes
due to the use of PZA, rifampicin or isoniazid and this could be managed
by antihistamines similar results reported in previous studies and two
developed optic neuropathy due to ethambutol, and so which was after
discontinued and patient was referred to ophthalmologist [42-45].
In our study, 25 (30.48%) had elevated levels of bilirubin, aspartate
transaminase, alkaline phosphatase, and alanine transaminase after
treatment as noted in the previous studies [46]. Higher dose of isoniazid
increases neuro toxicity in this study 5 patients experienced peripheral
neuropathy with complaints of numbness tingling in hand and feet,
insensitivity to touch to overcome pyridoxine 40 mg was given [47];
in our study, PZA caused slight increase in plasma uric acid level in
7 patients but could be managed by simple analgesics, the present
study was in agreement with the study of Koju et al, the two of the
patients had thrombocytopenia due to rifampicin and is in agreement
with study of Nagamaya et al. in japan [40,41]. In our present study, 12
elderly patients who took multiple medications had experienced throat
irritation. ADR was considered to be the main reasons for morbidity,
mortality, and hospital stay and eve death. Evaluation of causality of
ADRs majority was found to be possible cases (50%), probable cases
(12%), and definite cases (38%) this were in variation with other
studies PZA caused most of the ADR. Among the ADR’s in our study,
54.84% were categorized mild (level 1 and 2), 29.24% were moderate
(level 3 and 4), and 15.92% were severe (level 5 and 6) as per modified
Hartwig and Siegel scale.

CONCLUSION

The present study aimed to assess the treatment outcome of TB
patients since it can be completely cured and eradicated by proper
management and monitoring and it revealed that favorable outcome
could be achieved with regular use of medicine and timely follow-up.
Significant LFT elevations were observed in 25% cases and all ADR’s
were managed by either modification of treatment regimen or other
conservative measures. Success was found to be not associated with
variables such as age, type of TB, category on treatment, and ADR
except gender. Even though we are paying much attention to prevention
of this disease, it is necessary to provide awareness about the disease
and treatment modalities to the public and to join hands to eradicate
the disease from our country.
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