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ABSTRACT

Introduction: In India, the daily weight-based, Fixed Dose
Combination (FDC) Antituberculosis Treatment (ATT) regime under
the National Tuberculosis Elimination Programme (NTEP) was
introduced, replacing the previous intermittent regime with the
aim of improving compliance, decreasing Adverse Drug Reactions
(ADRs) and thus ultimately translating to improved treatment
outcomes. The ADRs are an important factor that can adversely
impact the treatment compliance and outcomes of an ATT regime.
There is currently a paucity of studies reflecting the development
of ADRs in the Indian population to the new ATT regime.

Aim: To study the ADRs of daily FDC-based first-line ATT regime
under NTEP.

Materials and Methods: A prospective cohort analysis was
conducted in the Department of Respiratory Medicine at Indira
Gandhi Government Medical College (tertiary care centre), Nagpur,
Maharashtra, India, from January 2019 to September 2020. Total
750 People With Tuberculosis (PWTB) were enrolled in the study.
They were administered a standardised daily FDC first-line ATT
regime under NTEP comprising of initial two months of intensive
phase with Isoniazid (INH or H), Rifampicin (R), Ethambutol (E),
and Pyrazinamide (Z) followed by a continuation phase of four
months with INH, rifampicin, and ethambutol (2EHRZ/4HRE).
Clinical evaluation and/or laboratory investigations were used at
baseline and when clinically indicated during therapy to identify
treatment-related adverse events.

Results: Among the 750 PWTB, 402 (53.60%) were females,
and 348 (46.40%) were males. The mean age of PWTB was
36.46+15.6 years. The ADR to ATT was present in 271 (36.13%)
PWTB, 217 (80.07 %) were managed on an Outpatient Department
(OPD) basis and 54 (19.93%) patients required hospitalisation.
Causality assessment revealed that most ADRs were probable
(81.18%)), followed by possible (18.82%). Regarding the severity
of ADRs, 87.08% were mild, 11.44% were moderate, 1.48% were
severe, and none of the ADRs was life-threatening. In 67.9%
of PWTB, gastrointestinal ADRs were seen, followed by joint
pain (37.64%) and cutaneous drug reactions (16.60%). Female
PWTB, People Living with Human Immunodeficiency Virus and
Tuberculosis (PLHIV-TB), and PWTB with systemic co-morbidities,
especially diabetes and systemic hypertension, were at a higher
risk of developing ADRs. The risk of ADRs was unaltered with
age distribution, body mass index distribution, type of diet, the
type of tuberculosis, or the pill burden. Addiction to alcohol and
tobacco did not significantly alter the risk of ADRs.

Conclusion: The ADRs caused by daily FDC-based ATT are
common, but most are mild and can be managed on an OPD
basis. Gastrointestinal ADRs, arthralgia, and cutaneous drug
reactions are the most common ADRs of the daily FDC-based
ATT regime. Female PWTB, PLHIV-TB, and PWTB with systemic
co-morbidities, especially diabetes and systemic hypertension,
being at a high risk of developing ADRs, need to be actively
screened for ADRs during treatment.
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INTRODUCTION

Tuberculosis (TB) is an important infectious disease globally. In
India, the Revised National Tuberculosis Control Programme
(RNTCP) has recently been renamed the National Tuberculosis
Elimination Programme (NTEP), reaffirming India’s commitment
to TB elimination by 2025, five years ahead of global targets [1].
With the implementation of the new and precise daily weight-band-
based Fixed Dose Combination (FDC) Antituberculosis Treatment
(ATT) regime under NTEP, a relatively accurate anti-TB drug dosing
is now possible. This can reduce the occurrence of anti-TB drug
Adverse Drug Reactions (ADRs) in the treatment regimen.

The World Health Organisation (WHO) defines ADR as a response
to a drug which is noxious and unintended and which occurs at
doses normally used in humans for the prophylaxis, diagnosis, or
therapy of disease, or for the modification of physiological function
[2]. Treatment of TB necessitates the consumption of more than
one drug for a prolonged time by the patients. This can lead to the
development of various ADRs, which in turn may be dependent on
factors like demographic, genetic, nutritional, and co-morbidities in

the PWTB [3]. The ADRs to anti-TB medications are a common
cause of treatment interruption; therefore, if recognised and
addressed early, treatment interruptions can be reduced, and
treatment outcomes can be improved [4].

In India, People With Tuberculosis (PWTB) received intermittent ATT
under programmatic conditions before the introduction of the current
daily ATT regime [5]. The previous regime had inherent factors for
drug resistance, due to which it was gradually phased out as per
the existing World Health Organisation (WHO) recommendations
[6]. Sinha K et al., found that ADRs were present in 69.01% of
PWTB receiving intermittent ATT [7]. A recent study by Kiran M
and Nagabhushan H from India reported the ADR profile of 74
people with TB (PWTB) on a daily ATT regime; however, the study
did not determine the overall prevalence of ADRs among PWTB as
the study was not designed for the same [3]. The overall burden
of ADRs directly attributable to the currently recommended, new
daily weight-based FDC-ATT under NTEP in the Indian population
is poorly quantified. There has been a scarcity of research on ADRs
to the new ATT regime since the introduction of daily weight-based
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FDCs under NTEP. The current study aimed to evaluate the adverse
effects of the daily FDC-based ATT regime under the NTEP.

MATERIALS AND METHODS

[t was a prospective cohort study conducted in central India
between January 2019 and September 2020 in the Department of
Respiratory Medicine at Indira Gandhi Government Medical College,
Nagpur, Maharashtra, India, a tertiary care referral centre with a
NTEP-designated Tuberculosis Unit (TU) and Tuberculosis Diagnostic
Centre (TDC). Institutional Ethics Committee, Board of Research
Studies of the Institute and State NTEP Operational Research
Committee approved the study (Approval letter numbers: 1. IGGMC/
Pharm/IEC/263/2018, 2. MUHS/Medical/MUHS-014263/2019 and
3. Jt.DHS/TB&L/Desk-RNTCP/TB/16802-09/19). After written
informed consent, eligible people were enrolled in the study.

Inclusion criteria: All the people attending Respiratory Medicine
Outpatient Department/Inpatient Department (OPD/IPD) and
diagnosed with TB (pulmonary/extrapulmonary), aged more than
13 years, and registered at the study site, Tuberculosis Unit during
the study period were included.

Exclusion criteria: People diagnosed with drug-resistant TB, critically
il’/morbid patients, PWTB not providing consent for the study, PWTB
on rifabutin base ATT (HIV-TB patients on second-line Antiretroviral
Therapy (ART) regimen where ATT regimen had been modified), and
PWTB with deranged Liver Function Tests/Kidney Function Tests (LFT/
KFT) at baseline were excluded from the studly.

Study Procedure
Pretreatment investigations

e Sputum smear for Acid Fast Bacill/Cartridge-Based Nucleic
Acid Amplification Test (AFB/CBNAAT).

e  For all puimonary TB patients: chest radiograph.

e HIV testing by enzyme-linked immunosorbent assay (ELISA)
method, LFT, KFT, and random blood sugar.

During the study period, any other investigation as clinically required
was performed for ADR evaluation.

The standardised weight band-based daily FDC first line ATT regime
under NTEP comprised of initial two months of intensive phase with
isoniazid (INH), rifampicin, ethambutol, and pyrazinamide followed
by a continuation phase of four months with INH, rifampicin, and
ethambutol. At baseline and monthly intervals for six months after
treatment commencement, patients were evaluated by doctors
trained in NTEP standards for clinical evaluation. The occurrence of
adverse events was the primary outcome variable. Before treatment
initiation and throughout all follow-up visits, all the patients and their
family members were counselled about the possibility of adverse
events and encouraged to report them. The doctor assessed the
PWTB for possible adverse events at each follow-up appointment
and recorded the same in the case record forms. Thus, any adverse
events, if found, were noted and managed at each visit, depending
on clinical and/or laboratory evidence. All ADRs found in the study
were reported to the Pharmacovigilance Programme of India (PvPl).

The severity of anti-TB drug-related ADR was classified as follows [8]:
e Mild: The ADR did not interfere significantly with the patient’s
normal functioning.

e Moderate: The ADR produced some impairment in the patient’s
functioning but was not hazardous to the patient’s health.

e Severe: The ADR produced significant impairment or
incapacitation of functioning.

e Life-threatening: The ADR caused extreme impairment of
functioning, requiring hospitalisation, and if left untreated, could
result in the patient’s death.

The causality of ADRs was assessed using the Naranjo algorithm

scale [9].
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STATISTICAL ANALYSIS

A total enumerative sampling technique was used. The data entry
was done in the Microsoft Excel spreadsheet. The final analysis was
done using Statistical Package for Social Sciences (SPSS) software
version 26.0. The presentation of the categorical variables was done
in the form of numbers and proportions (%). On the other hand, the
continuous variables’ presentation was mean+standard deviation (SD)
and median (25"-75" percentile) values. The association of quantitative
and qualitative variables were analysed using the independent t-test
and Chi-square test/Fischer’s Exact test, respectively. For statistical
significance, the p-value of less than 0.05 was considered significant.

RESULTS

Among 750 PWTB, 402 (53.60%) were females, and 348 (46.40%)
were males. The mean age of PWTB was 36.46+15.6 years, with a
median of 33 (24-47) years.

Adverse drug reactions to ATT were present in 271 (36.13%) PWTB.
More than a third of PWTB on daily FDC-based ATT developed at
least one ADR. Distributions of causality and severity of ADRs are
shown in [Table/Fig-1]. Of 271 PWTB reporting ADR of anti-TB
drugs, 217 (80.07%) PWTB were managed on an OPD basis, and
54 (19.93%) required hospitalisation.

Variables | Frequency Percentage
Causality score

Definite ADR 0 0
Probable ADR 220 81.18%
Possible ADR 51 18.82%
Doubtful ADR 0 0
Total 271 100%
Severity of ADR

Mild 236 87.08%
Moderate 31 11.44%
Severe 4 1.48%
Life threatening 0 0
Total 271 100%

[Table/Fig-1]: Distributions of causality and severity of ADRs among patients

developing ADRs to ATT.

The pattern of ADRs among PWTB on ATT is shown in [Table/Fig-2].
The most common ADRs were gastrointestinal disturbances, hepatitis
followed by joint pain, and cutaneous drug reactions. [Table/Fig-3]
shows the treatment interruption/modification distribution among PWTB
with/without ADR.

Various pattern of adverse drug reaction Frequency | Percentage
Gastrointestinal ADRs (n=184)

Vomiting 68 25.09%
Abdominal pain 53 19.56%
Hepatitis* 37 13.65%
Asymptomatic elevation of liver enzymes 10 3.69%
Nausea 8 2.95%
Loose motion 8 2.95%
Arthralgia (n=102) 102 37.64%
Cutaneous drug reaction (n=45)

Itching all over the body 37 13.65%
Skin rash 2 0.74%
Oral ulcer 2 0.74%
Morbilliform rash 1 0.37%
Lichenoid eruption 1 0.37%
Exfoliative dermatitis 1 0.37%
Hair fall 1 0.37%
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Peripheral neuropathy (n=3)

Tingling sensation 2 0.74%
Sensory axonal neuropathy 1 0.37%
Loss of vision 2 0.74%
Vertigo 1 0.37%

[Table/Fig-2]: Pattern of ADRs amongst patients on ATT reporting ADR.

www.jcdr.net

hospitalisation owing to ADR-related issues. This finding suggests
that most ADRs can be handled in the outpatient setting or the
field, provided healthcare staff are sufficiently trained to recognise
and manage them early. It also obviates the requirement for most
PWTB with mild ADRs to be referred to tertiary care centres. PWTB
must also be reassured right from the commencement of treatment
that most ADRs are minor and may be treated symptomatically.
This is critical since ADRs to ATT can result in the PWTB being

Overall outcome Frequency | Percentage lost to follow-up.
Without ADR 479 63.87% Pattern of ADRs: It was observed that gastrointestinal ADRs, joint
No interruption/modification 479 100% pain, and cutaneous drug reactions were the most common ADRs
With ADR 571 36.13% among PWTB |n|t|gted pn a daily FDC-based ATT regime under
- - — the NTEP. [Table/Fig-5] lists the three most common ADRs to ATT
No interruption/modification 159 58.67% . . .
observed in various other studies.
ADR related self-treatment interruption by patient 95 35.06%
ADR related physician advised treatment interruption/ 17 6.07% Author Year | Country The top three ADRs reported in the study
modification Among 271 patients who experienced ADRs,
[Table/Fig-3]: Analysis of treatment interruption/modification among study subjects. the most common ADRs were:
Present 1) Gastrointestinal symptoms in 184 (67.9%)
Of 750 PWTB, the proportion of females was significantly higher | study, 2021 India gig: including hepatitis in 30 (11.07%)
among those developing ADR {(160/271) 59.04%} as compared | 2022 2) Joint pain (arthralgia) in 102 (37.64%) patients.
to those without ADR {(242/479) 50.52%} (p-value=0.025). Among 3) Cutaneous drug reactions in 45 (16.60%)
27 people living with HIV-TB (PLHIV-TB), a greater proportion patients.
(17/27 (62.96 %)) had ADRs {10/27 (37.04%)} (p-value=0.003). The | YeeDet | . | Montreal 3 ﬁg;gt'gis‘ii <j‘;/°()32f;'§g§gms
proportion of diabetes and hypertension was significantly higher in al., [20] Canada | 5 o cirointestinal symptoms in 8 (29%) patients.
PWTB reporting ADR than those not reporting any ADR. (Diabetes: 1) Tingling and burning sensation in hands and
8.86% vs 1.25% respectively, p-value <0.0001) and (Systemic ) feet in 32 (11.03%) patients.
Chhetri Pokhara
on- 0 0 ; ~ 2008 " | 2) Joint pain in 30 (10.34%) patients.
hypertension:8.86% vs 1.04% respectively) (p-value <0.0001). AK, [19] Nepal 3) Dermatological manfestations (Generalised
There was no significant association between the occurrence of ADRs itching/itchy rashes ) in 29 (10%) patients.
and age distribution (p-value=0.268), BMI distribution (p-value=0.668), 1) Gastrointestinal ADRs in 49 (69.01 %) of 71
f ; ; ; _ — Sinha K et Agartala, TB patients.
type of diet (\/egetfarlan vs mixed pattern of diet) (p-value=0.807), the al 7] 2013 india 2) Generalised weakness in 12 (16.9%) patients.
type of tuberculosis (pulmonary vs extrapulmonary) (p-value=0.051), 3) Liver dysfunction in 11 (15.49%) patients.
or the number of FDC tablets as per weight-band (p-value=0.319). 1) Gastrointestinal symptoms in 6 (15%) patients.
Further we could not find any significant association between Mandal PK | .. | Kolkata, | 2)Clinical Jaundice in 3 (7.5%) patients.
. B . . B H 1 H o) I (o)
the occurrence of ADRs and distribution of addiction to alcohol | & & [l India 1 3) g:gg%s rarsezp')gcznfi@) and arthralgia 2 (5%)
(p-value=0.292), tobacco smoking (p-value=0.068), and smokeless : — ,
. 1) Liver dysfunction in 39 (19.4%) patients.
tobacco (p-value=0.952). ;arT;']A | 2014 | Arak, Iran 2) Allergic reaction in 23 (26.7) patients.
v 3) Gastrointestinal disorders in 10 (8.1%) patients.
DlSCUSSION i Qin Han 1) Hyperuricemia in 230 (65.0%) patients.
The current study evaluated the adverse effects of the daily FDC- | etal, (327 | 2017 | China | 2)Hepatotoxicity in 22 (6.2%) pafients.
) ' 3) Hearing disturbances in 17 (4.8%) patients.
based ATT regime under the NTEP. It was found that 36.17% o D ou . 5 fons (21.0%
. . . . ulau utaneous aadverse drug reactions U70).
of PWTB, who were started on a standardised daily FDC first- Zlel gg/l] | 5018 | Pinang, | 2) Drug-induced hepatitis (7.1%).
line ATT regimen under NTEP, experienced one or more ADRSs. K Malaysia | 3) Gastrointestinal disturbance (4.8%).

The proportion of ADRs to ATT in India and around the world
before implementing this regime ranged from 28.61% to 52.9%
[Table/Fig-4].

Author Year | Country Incidence of ADR
Present study, 2021 India Among 750 TB patients, 271 (36.13%)
2022 patients developed one or more ADR.
1 0
Marra F et al., 2007 | Canada Among 1061 TB patients, 318 (30%)

[40] patients developed one or more ADR.

Damasceno 2013 | Brazil Among 176 TB patients, 73 (41.5%)
GSetal, [10] developed one or more ADR.

Farazi A et al., 2014 | Iran Among 940 TB patients, 269 (28.61%)

[21] developed one or more ADR.

Athira B et al., 2015 | India Among 511 TB patients, 93 patients

[41] (18.20%) developed adverse drug reactions.
Venkateswarlu 2017 | India Among 119 TB patients, 63 (52.9%)
Ketal., [42] patients developed one or more ADR.

[Table/Fig-4]: Studies on ADR among TB patients on ATT.

Causality and severity of ADRs: Most ADRs to ATT in this study
were of probable or possible category, consistent with previous
research [10]. Furthermore, majority of the TB patients had mild ADR.
This is reflected in the fact that we managed most ADRs (80.07 %)
in the outpatient setting, with only 19.93% of PWTB requiring

[Table/Fig-5]: The patterns of adverse drug reactions to anti TB drugs (Top 3 ADRs

reported) in various studies.

Gastrointestinal: Inthis study, gastrointestinal symptoms were one of
the most common ADRs among PWTB reporting ADRs, accounting
for 67.9% of cases. Sinha K et al., found gastrointestinal ADRs as
the most common ADRs to ATT, similar to the present findings [7].
Any anti-TB medication administered orally has the risk of causing
drug-induced gastritis. The NTEP guidelines recommend specific
non pharmacological measures before initiation of pharmacotherapy
for gastrointestinal ADRs like nausea and vomiting. These include
reassuring the patients and asking them to take the pills with less
water and over a longer duration (20 minutes). Eating the pills
embedded in a banana also helps. Once the non pharmacological
interventions do not vyield the desired symptomatic relief, then
pharmacological management with antiemetics (e.g., domperidone)
and proton pump inhibitors (e.g., omeprazole) or H2-blocker (e.g.,
ranitidine) may be initiated [11].

It was found in the present study that 13.65% of PWTB with ADRs
had ATT-induced hepatitis, and 3.69% had asymptomatic elevations
in liver enzymes. Like the present study, Gulbay BE et al., found
an asymptomatic increase in liver enzymes in 4.9% of PWTB. A
brief asymptomatic rise in transaminase or acute liver failure can
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be signs of ATT-induced hepatotoxicity [12]. The three primary anti-
TB medications, isoniazid, rifampicin, and pyrazinamide, can cause
liver toxicity [13]. An increase in serum Aspartate Aminotransferase
(AST) and/or serum Alkaline Transaminase (ALT) of more than
three times the upper limit of normal in the presence of symptoms
such as nausea, vomiting, anorexia, or pain in the abdomen, or
the presence of transaminases of more than five times the upper
limit of normal without symptoms, and/or raised total bilirubin, is
considered “hepatotoxicity” while receiving ATT [14]. In the Indian
population, ATT-induced hepatotoxicity has been observed to be
11.5%. However, a meta-analysis indicated that the risk is 4-28%
in the west [15,16]. Hepatotoxicity causes significant morbidity and
mortality. The treatment regimen may need to be changed at times
and replaced with a relatively “hepatosafe” ATT regime (consisting of
aminoglycoside, fluoroquinolone, and ethambutol) until the resolution
of ATT-induced hepatitis [14]. As a result, early identification of PWTB
at risk of hepatotoxicity is critical. In this regard, one of the important
clinical recommendations by the NTEP guidelines is that if a PWTB
is found to be alcoholic, the patient should be advised to refrain
from alcohol strictly. Alcohol consumption increases the chances
of the patient developing hepatitis, irregularity in drug intake, and
adverse treatment outcomes [11].

Arthralgia: It was observed that 37.63% of PWTB with ADRs suffered
from joint pain. Pyrazinamide and ethambutol, two antituberculous
medicines, have been observed to cause hyperuricemia and arthralgia
in non-gouty patients. The process is connected to pyrazinoic acid,
the primary metabolite of pyrazinamide that is oxidised by xanthine
oxidase and suppresses uric acid secretion in the renal tubules [17].
Ethambutol, through renal uric acid clearance lowering, can produce
hyperuricemia in rare cases [12]. When used with ethambutol,
pyrazinamide has an additive effect on increasing the proportion of
drug-induced hyperuricemia [17]. INH can occasionally cause non
hyperuricemic arthritis [18]. The management is mainly symptomatic
with Non Steroidal Anti-inflammatory Drugs (NSAID). However, uric
acid lowering drugs (e.g., colchicine, febuxostat) must be administered
in addition to NSAIDs to manage hyperuricemic arthritis [11]. Serum
Uric acid estimation should therefore always be done in PWTB on ATT,
who complain of joint pains.

Cutaneous: It was observed that 16.61% of PWTB reporting ADRs
had cutaneous drug reactions to anti-TB medicines. Cutaneous
drug reactions were noted by Sinha K et al., in 8.45% of PWTB
and Chhetri AK et al., in 33.33% of PWTB reporting ADRs to
ATT [7,19]. Most cutaneous drug reactions, such as itching or a
localised rash, respond to antihistaminic therapy. Cutaneous drug
reactions involving more than 10% of body surface area or mucus
membrane involvement require stopping ATT. After the skin lesions
have subsided, ATT can be restarted with an ATT drug challenge,
wherein individual drugs are introduced one at a time in incremental
doses [11].

Peripheral neuropathy: It was observed that 1.11% of PWTB with
ADRs had peripheral neuropathy. Mandal K et al., also noted peripheral
neuropathy in 2.5% of PWTB reporting ADR to daily FDC-based ATT
regime [5]. INH is the most commonly suspected drug responsible for
peripheral neuropathy, while it has also been linked with ethambutol
[19]. INH-induced peripheral neuropathy is treated with pyridoxine. At
present, NTEP recommends administrating pyridoxin prophylaxis to
patients on the ATT FDC regime for drug-sensitive TB (2EHRZ/4HRE),
who are at a high risk of developing peripheral neuropathy, i.e., patients
with malnutrition, chronic alcohol dependence, PLHIV, renal failure,
diabetes, pregnant women, or breastfeeding mothers. Under NTEP,
the recommended prophylactic dose of pyridoxine is 10 mg/day in
children, 25 mg/day in adults, and 50 mg/day in adult PLHIV [11].

Ophthalmic ADRs: The current study found the ophthalmic ADRs
associated with ATT in 0.27% of PWTB. According to Yee D et al.,
visual toxicity was detected in 0.2% of PWTB on ATT, while Farazi

Journal of Clinical and Diagnostic Research. 2022 Aug, Vol-16(8): OC14-OC19

Kapil Mate et al., ADRs to Daily FDC based ATT under NTEP in India

A et al.,, noted a loss in eyesight in 0.5% of PWTB on ATT [20,21].
Thus, ethambutol-induced optic neuritis is a rare but serious ADR.
It is usually reversible and proportional to the dose and duration of
the treatment received, but it can infrequently become irreversible,
resulting in persistent visual impairment, particularly in the elderly
[22]. Ethambutol-associated retrobulbar neuritis may manifest
as visual field constriction, central and peripheral scotomas, and
green-red colour blindness [23]. However, blue-yellow (Tritan) colour
defects are the most common, usually occurring earlier, while red-
green (Protan) colour defects occur later [24]. This necessitates
screening for colour vision defects, including blue-yellow defects,
which are missed by the commonly used colour vision charts like
the Ishihara chart and require other specific charts/tests like the
F-M100 hue test. As ethambutol is now included in the NTEP’s
intensive and continuation phases of ATT, we must be aware and
highly vigilant in the early detection of its ocular ADRs. The presence
of ATT-associated ophthalmic ADR usually requires withdrawal of
ethambutol.

Giddiness: One study subject developed giddiness as an ADR of
the anti-TB drugs. Pyrazinamide may rarely cause giddiness [25].

Risk factors for the development of ADRs: Among PWTB, it was
observed that females, PLHIV-TB, and those with systemic co-
morbidities, especially diabetes and systemic hypertension, were at
a higher risk of developing ADRs.

Similar to the present study, other studies have also found a female
preponderance in the ADRs to ATT [19,26-28]. This might result
from the pharmacokinetic, immunological, and hormonal variations
between the genders. Compared to males, females often have
lower lean body mass, lesser hepatic clearance, altered Cytochrome
P450 (CYP) enzyme activity, and different rates of drug metabolism.
Conjugation, absorption, protein binding, and renal excretion are
other crucial aspects that could alter depending on gender. ADRs
such as cutaneous drug responses in females may be explained by
gender differences in T-cell activation and proliferation [19,29]. Also,
women seeking healthcare may face cultural and socioeconomic
challenges, resulting in a delayed presentation and more severe
illness, which may contribute to ADR development [30]. As a result,
among PWTB, females may be at a higher risk of developing ADRs
than males [31].

People with diabetes were at a higher risk of ADRs due to ATT
in our study, a finding congruent with the existing literature [32]. A
robust bidirectional screening, i.e., screening people with diabetes
for TB and vice-versa is imperative [33]. Chronic hyperglycaemia, a
complication of diabetes, causes long-term damage, dysfunction,
and failure of various organs, including the kidneys, nerves, and
eyes. Renal impairment can reduce the metabolism of anti-TB
medications [34].

It was observed that PLHIV had a higher incidence of ADRs of ATT,
consistent with previous research [35,36]. Studies have found that
PLHIV-TB are more likely to experience major ATT adverse event [37].
This is due to a combination of drug toxicity, drug-drug interactions,
regimen complexity, and a high pill burden [35]. ADRs are a major
challenge in both tuberculosis and HIV national programmes. ADR
may adversely affect treatment compliance, leading to therapeutic
failure and potentially contributing to MDR-TB.

Thus, during the ATT course, PLHIV, diabetics, and/or hypertensives
must be regularly monitored for ADRs and have their co-morbidities
managed well.

Even though the present study population’s addiction profile
(alcohol intake, tobacco use, and smokeless tobacco use) did not
suggest that PWTB with varied addiction habits were at a high
risk of developing ADRs to anti-TB medications, addiction habits
can adversely affect TB patients’ treatment outcomes. As a result,
patients should be prevented from engaging in addictive behaviours
from the beginning of therapy, and deaddiction strategies can be
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used as a part of the standard pretreatment assessment of such
patients [11].

Treatment interruption/modification: ADR-related treatment
discontinuation or modification was seen in 41.32% of PWTB in the
current study. Because ADRs can cause treatment interruption in
many PWTB, early detection and management of ADRs are critical
for improved treatment outcomes. According to the present study, a
sizable proportion of patients (35.06 %) had self-interrupted anti-TB
medication due to ADRs before reporting to the healthcare facility
for clinical evaluation and management of ADRs. Patient’s self-
interruptions of anti-TB medications due to ADRs must be reduced.
ADRs of ATT can be a major reason for being lost to follow-up and
can thus adversely affect treatment outcomes [4]. As a result, ADRs
in patients on ATT must be closely monitored, diagnosed early, and
managed accordingly.

Today, both the public and private sectors are contributing significantly
to TB healthcare in India [38]. TB treatment regime in the public
sector has improved considerably over time, filing the lacunae in
previous treatment standards [6,39]. Proper and timely diagnosis and
management of ADRs will further increase treatment compliance and
improve treatment outcomes.

Recording and reporting ADRs should be an ongoing and dynamic
process that improves our monitoring and treatment strategies.
Such facilities available under the Pharmacovigilance Programme of
India (PvPI) should be utilised to the fullest.

In the NTEP field conditions, this result has a great clinical utility.
TB management requires a thorough pretreatment evaluation,
counselling, and aggressive screening for adverse events during
routine follow-ups. Under programmatic conditions, the findings of
the present study can be used in targeted management programme/
modules of ADR management. Such training programme must focus
on identifying and managing common ADRs like gastrointestinal
ADRs (gastritis, hepatitis), joint pains, and cutaneous drug reactions.

To the best of authors knowledge, the current study on a cohort of
750 PWTB following the introduction of the new daily FDC-based
ATT regime is the largest in India to study the ADRs of ATT under
programmatic conditions. The current research was prospective,
with a six month follow-up period. Thus, any ADRs occurring
during the treatment period were actively recorded and reported.
Authors evaluated co-morbidities and could determine some crucial
determinants of ADR of anti-TB drugs. The ADR’s causality and
severity were adequately assessed and reported. The proportion of
ADRs to ATT in India and around the world before implementing this
regime ranged from 28.61% to 52.9% [40-42].

Limitation(s)

Adverse drug reactions beyond six months of ATT duration were not
captured in the study. Some mild ADRs might have gone unnoticed
because of poor recollection of the enrolled study participants.
PWTB under 13 years of age were excluded. Being a single-centre
study with a relatively homogeneous sample, the results cannot be
generalised. It was challenging to identify the individual causative
drugs for ADRs of FDC ATT regime in all cases because many of
the frequent ADRs, such as drug-induced gastritis and hepatitis,
overlapped.

CONCLUSION(S)

More than a third of PWTB receiving FDC-based ATT experienced
ADR, most of which were minor and treated in the outpatient setting.
Gastrointestinal ADRs, arthralgia, and cutaneous drug reactions
are the most common ADRs of the daily FDC-based ATT regime.
Female PWTB, PLHIV-TB, and PWTB with systemic co-morbidities,
especially diabetes and systemic hypertension, being at a high risk
of developing ADRs, need to be actively screened for ADRs during
treatment.
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