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Abstract

Managing adverse drug reactions (ADRSs) remains a significant hurdle despite the high efficacy of standard anti-tuberculosis treatments. The majority of ADRs
were classified as clinical (53%), predominantly occurring early in treatment (82.5%) and characterized as mild to moderate (88.7%), mainly falling under
"metabolic and nutritional disorders." Interestingly, while there were no significant differences in ADR types, severity, or causality between early and late
occurrences, the early group showed a higher incidence of metabolic and gastrointestinal disorders, whereas skin-related issues were more prevalent in the late
stage of treatment. These findings underscore the frequent occurrence of ADRs throughout TB treatment, emphasizing the importance of vigilant monitoring
and timely intervention to enhance patient safety and treatment adherence.
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other drug-related issues.®'® This scientific discipline is
essential in clinical settings, where the limitations of initial
Tuberculosis (TB), caused by Mycobacterium tuberculosis  jals often obscure broader implications seen only after
(MTB), remains a formidable global health challenge, with  megications are disseminated widely among diverse patient
staggering implications outlined by the World Health populations.!* Monitoring medications throughout their
Organization (WHO) in their 2019 report. An estimated 10 |ifecycle becomes imperative to preemptively address ADRs

million people worldwide were infected, resulting in 1.4 hat could otherwise escalate to severe outcomes, including
million deaths attributed to TB. The urgency of early increased hospitalizations and mortality. 518

detection and timely treatment is underscored by the

effectiveness of standard anti-TB treatment (ATT) tempered In the context of public health initiatives like TB
by the substantial challenge of managing drug toxicity, =~ management, pharmacovigilance assumes heightened
manifesting primarily as adverse drug reactions (ADRs).:* importance given the protracted and multi-drug nature of
These ADRs not only disrupt treatment continuity but also  treatment regimens. Despite the complexities, ensuring
diminish cure rates and heighten the risk of multidrug- patient compliance remains paramount to averting treatment
resistant TB (MDR-TB). Varied in severity and potentially ~ failures and resisting the emergence of drug-resistant
occurring at any stage of treatment, ADRs pose significant ~ strains.'®?! Effective management of ADRs, such as those
threats to patient health, necessitating vigilant monitoringand ~ exacerbated by medications like rifampicin and isoniazid,
intervention strategies to mitigate the impact.>3 underscores the need for strategic interventions to sustain

o ) treatment efficacy and reduce the burdensome toll on
Pharmacovigilance, as defined by WHO, assumes a  pealthcare systems worldwide.??

pivotal role in this landscape, encompassing the detection,
assessment, understanding, and prevention of ADRs and

1. Introduction
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TB, predominantly affecting the lungs and compounded
by its airborne transmission, disproportionately impacts
vulnerable populations, including those with HIV/AIDS,
exacerbating the global health challenge. The WHO-
endorsed directly observed treatment short-course (DOTYS)
therapy, while pivotal in TB management, presents its own
set of challenges due to associated ADRs.%2> Addressing
these complexities through comprehensive
pharmacovigilance efforts not only enhances patient safety
and treatment outcomes but also represents a crucial step
towards mitigating the global TB burden effectively.?>20

2. Case Report
2.1. Case 1

A 56 year male patient, was diagnosed with active
tuberculosis and started on standard ATT regimen including
isoniazid, rifampicin, pyrazinamide, and ethambutol. Due to
the development of drug resistance, levofloxacin was
introduced as part of the treatment regimen. Approximately
1 week after initiation of levofloxacin, the patient
experienced a generalized tonic- clonic seizure. There was no
prior history of seizures or epilepsy. The patient was
promptly brought to the Emergency Department of Sree
Balaji Medical College and Hospital, Chennai where
antiepileptic treatment was initiated and the patient was
stabilized. Blood tests including complete blood count,
electrolytes, and renal function were within normal limits.
Chest X-ray showed patchy areas of consolidation in the right
upper, middle and lower lobe.(Figure 1)

Figure 1: Patchy areas of consolidation in right upper,
middle and lower lobes

Figure 2: EEG sh‘owingﬂepiIep‘ﬁform'activity

Electroencephalogram (EEG) Showed generalized
epileptiform activity consistent with seizure.(Figure 2)

2.2. Case 2

A 45 year male, was diagnosed with pulmonary tuberculosis
and initiated on standard ATT regimen including isoniazid,
rifampicin, pyrazinamide, and ethambutol. During the course
of ATT, the patient developed skin lesions characterized by
erythematous rash on dorsum, upper and lower extremities.
The lesions were associated with symptoms such as itching
or pain. The onset of skin lesions occurred approximately 8
weeks after starting ATT.(Figure 3,Figure 4,Figure 5)

Figure 3: Bilateral patchy infiltrates are more in left lung
field.

Figure 4: CT Chest showed multiple small patchy areas of
consolidation and cavitations in bilateral upper and left lower
lobe. Multiple small patchy consolidation with centrilobular
nodules in bilateral lung segments. Reduced lung volume on
left side and mediastinal shift to left with left costal and
mediastinal ~ pleural  thickening and  mediastinal
lymphadenopathy

-

Figure 5: Erythematous rash on Dorsum, upper and lower
extremities
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2.3. Case 3

A 26 year old female, was diagnosed with pulmonary
tuberculosis and started on standard ATT regimen consisting
of isoniazid, rifampicin, pyrazinamide, and ethambutol.
Chest x-ray showed patchy consolidation in the bilateral
lower lung fields (Figure 6). During routine monitoring,
approximately [duration after starting ATT], the patient's
liver function tests showed elevated liver enzymes beyond
normal limits. The patient did not report any symptoms
suggestive of liver dysfunction such as jaundice or abdominal
pain. Liver function tests revealed elevated levels of alanine
aminotransferase (ALT)-53 IU/L, aspartate aminotransferase
(AST)-140 IU/L.

Figure 6: Patchy consolidation noted in bilateral lower lung
fields

Figure 7: Painless erythematous rash on face and neck

The patient developed skin lesions characterized by
erythematous rash which are painless on face and
neck.(Figure 7) The onset of skin lesions occurred
approximately 4 weeks after starting ATT. Concerned about
ATT-induced hepatotoxicity, the patient's ATT regimen was
reassessed. Rifampicin was temporarily discontinued, and the
patient was closely monitored with liver function tests and
clinical assessments.

2.4. Case 4

A 23 year male patient, exhibited signs of acute illness with
a high-grade fever and generalized weakness. Chest X-ray
and subsequent CT scan demonstrated diffuse micronodular

opacities throughout both lung fields, characteristic of
miliary tuberculosis. The patient was promptly started on a
standard regimen of anti-tuberculosis treatment (ATT)

comprising isoniazid, rifampicin, pyrazinamide, and
ethambutol.(Figure 8)
The patient exhibited acute-onset  psychosis

characterized by symptoms like hallucinations and delusions.
This manifested as a sudden change in behavior and impaired
functional capacity within the operational setting. Given the
urgency of the situation and INH was promptly discontinued
upon suspicion of drug-induced psychosis. Antipsychotic
medication was initiated, and alternative anti-tuberculosis
medications were adjusted without INH.

2 oAl
Fge 5\

Fig fe 8: Bilateral scattered Miliary shadows

3. Discussion

Ensuring effective treatment adherence is crucial in
achieving successful outcomes in tuberculosis (TB), with
adherence rates exceeding 90% essential to prevent drug-
resistant strains and reduce disease transmission, ultimately
lowering mortality and morbidity rates.®%% Our study delved
comprehensively into adverse drug reactions (ADRs) among
patients with pre-extensively drug-resistant (pre-XDR) and
extensively drug-resistant (XDR) TB, providing vital insights
into treatment management, 343

Various drug therapies are administered for tuberculosis
(TB), particularly for new TB patients who are sensitive to
first-line drugs.® These patients receive a treatment regimen
consisting of a combination of four drugs to ensure effective
management. Monitoring for adverse drug reactions (ADRS)
is crucial during treatment to maintain compliance until the
completion of Anti-Tuberculosis Treatment (ATT).*” For TB
patients with drug-resistant forms such as multidrug-resistant
or extensively drug-resistant TB, treatment may involve a
higher number of drugs, necessitating vigilant identification
and management of associated ADRs. Proper treatment
adjustments are essential if any ADR occurs. TB patients co-
infected with HIV require careful management due to
potential overlapping medication effects between TB and
HIV  treatments, including antiretroviral therapy.®’
Monitoring this population closely ensures efficient
treatment management. Special medical conditions in TB
patients, such as diabetes mellitus, liver disease, renal
disorders, seizure disorders, or psychosis, demand cautious
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treatment approaches.®® Progress should be closely observed,
and all encountered ADRs meticulously monitored.
Additionally, with the introduction of new drugs like
Bedaquiline (BDQ), Delamanid (DLM), and Pretomanid in
TB programs, prompt detection and management of
associated ADRs are essential for effective TB treatment.®

The Anti-Tuberculosis Treatment (ATT) regimen,
comprising a combination of multiple medications over an
extended period, is known to increase the likelihood of
adverse drug reactions (ADRs).%® Gastrointestinal symptoms
such as nausea and vomiting are among the most frequently
encountered ADRSs, typically managed symptomatically
without necessitating dosage adjustments. Hepatotoxicity is
another concern, with varying frequencies observed globally,
including a notably higher incidence among the Indian sub-
population compared to Western populations.®" Isoniazid,
while generally well-tolerated at recommended doses, can
occasionally lead to systemic or cutaneous hypersensitivity
reactions early in treatment, necessitating caution.
Supplementation with pyridoxine helps mitigate the risk of
peripheral neuropathy in vulnerable patients, although some
may develop more severe neurological disturbances later on,
potentially requiring discontinuation of the drug.
Asymptomatic elevations in liver enzymes are common at the
onset of treatment but typically resolve spontaneously
without clinical significance. Less common but serious
reactions such as symptomatic hepatitis may require
immediate cessation of treatment, while rare ADRs include
lupus-like syndrome, pellagra, anemia, and arthralgias.®

Pyrazinamide, another first-line drug, is frequently
associated with cutaneous ADRs and gastrointestinal
intolerance, though hypersensitivity reactions are rare.
Moderate increases in liver enzymes are common early in
treatment, and severe hepatotoxicity is a rare but serious
complication. Hyperuricemia may occur, potentially leading
to gout, which can be managed with allopurinol. Arthralgia,
particularly in the shoulders, is another reported ADR that
can be alleviated with simple analgesics. Intermittent
administration schedules can help mitigate these effects.®
Streptomycin, although no longer recommended by WHO,
may still be used in some contexts where alternatives like
kanamycin or amikacin are employed, all of which carry risks
of painful injections, rash, and ototoxicity, with vestibular
impairment being uncommon but possible. Ethambutol usage
can lead to optic neuritis affecting visual acuity and color
vision, which can be reversible if detected early. Peripheral
neuropathy and other rare adverse events such as cutaneous
reactions and hepatitis have also been reported.®® Monitoring
and managing these ADRs are critical to ensuring effective
treatment adherence. While less severe reactions may not
require discontinuation of drugs, serious ADRs often
necessitate adjustments to treatment regimens for patient
safety.*

Cardiovascular  implications, particularly QTCF
prolongation associated with BDQ and DLM, prompted
regulatory warnings about risks like sudden death.
Gastrointestinal disturbances were prominent early in
treatment, necessitating swift interventions. Arthralgia and
psychosis, linked respectively to pyrazinamide and
cyclosporine, were notable ADRs. Hepatotoxicity was
recurrent, exacerbated by medications such as pyrazinamide
and BDQ, necessitating stringent liver function monitoring.
Peripheral neuropathy, albeit rare, posed challenges,
particularly with ethionamide and kanamycin.**4

Uncommon ADRs included hypothyroidism, tremors,
and vestibular disorders, each requiring tailored interventions
amidst treatment complexities.*®

4. Conclusion

The challenge of adverse drug reactions (ADRS) remains a
significant global health concern, consistently ranking among
the top causes of mortality worldwide. Early detection and
prevention of ADRs during tuberculosis (TB) treatment are
crucial to promoting the rational use of medications and

mitigating the burden of antimicrobial resistance.
Strengthened adherence among targeted populations
facilitates  effective  monitoring and  transparent

communication about treatment risks and benefits, thereby
improving decision-making in medicine procurement.
Monitoring the safety of medications is fundamental to the
integrity of any resilient health system. Therefore,
comprehensive reporting of ADRSs is essential, as it reinforces
evidence-based practices, optimizes therapeutic outcomes,
and minimizes associated risks.

In conclusion, our study provides crucial insights into
ADRs among patients with pre-XDR, underscoring the
imperative for enhanced pharmacovigilance in treatment
protocols. Moving forward, the implementation of robust
monitoring frameworks and the advancement of therapeutic
strategies are indispensable for maximizing patient safety and
improving treatment outcomes in the effective management.
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