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Abstract

Cutaneous adverse drug reactions are known side effects of first-line antitubercular therapy, which ranges from mild pruritus
to life-threatening toxic epidermal necrolysis. Severe cutaneous adverse drug reactions can lead to antitubercular therapy
discontinuation and further complicates tuberculosis treatment. Here we present the case of a 49-year-old obese male
who developed a generalized maculopapular rash within 24 hours of initiation of therapy followed by bullae over palms in
3 days. Antitubercular therapy was immediately discontinued, and he was managed with antihistamines, intravenous fluid,
and electrolyte supplementation. He was discharged on antihistamines, a short course of systemic steroids, moxifloxacin,
and bedagquiline (second-line antitubercular therapy (ATT)). Proper guidelines about rechallenge therapy will enormously
aid in managing cutaneous adverse drug reactions, and efficient treatment of tuberculosis in these patients, and ceasing its
progression to multisystemic complications. This article aims to discuss the presentation and management of cutaneous

adverse drug reactions in the setting of Nepal.
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Introduction

Tuberculosis (TB) is still considered to be one of the obsti-
nate diseases, especially in developing countries like Nepal.
It is estimated that around a quarter of the world’s population
has been infected with TB.! In Nepal, 27,745 TB cases were
notified and registered at National Tuberculosis Program in
the year 2020-21 (July 2020—July 2021).! Pulmonary TB is
the most common manifestation of TB disease. First-line
treatment with isoniazid (H), rifampicin (R), pyrazinamide
(Z), and ethambutol (E) remains the mainstay of treatment of
TB, which has the adverse effects like hepatotoxicity, periph-
eral neuropathy, optic neuritis, and so on.>™

Cutaneous Adverse Drug reactions (CADRS) are the well-
known side effects of first-line antitubercular drugs; mild
transient reactions (such as mild pruritus) do not result in
treatment interruption. However, in severe cases, they can
lead to life-threatening toxic epidermal necrolysis (TEN),
which may necessitate to discontinuation of treatment and
further complicate the treatment process.” Still, little

emphasis is given to identification and management of
CADREs. In a country like Nepal, where the TB burden is still
a strenuous task to cope with, case reports about CADRs can
provide a basic framework for managing the CADRs and
efficient treatment of TB disease in these patients. More than
one-fifth of patients with drug-induced skin necrosis develop
fixed drug eruption (FDE), a common cutaneous medication
reaction.® A FDE is not an uncommon adverse effect associ-
ated with over 100 different drugs. It is a recurrence at the
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Figure |. After beginning first-line antitubercular therapy.

same site triggered by exposure to a certain drug. All FDEs
are generally treated by locating and removing the underly-
ing cause, typically accomplished by reviewing the patient’s
medical history, additional chemical exposures, and perhaps
previous occurrences.’

Thus, we report the case of a 49-year-old male from Nepal
with newly diagnosed pulmonary TB, who developed a cuta-
neous drug reaction while on antitubercular treatment. This
article discusses the presentation of CADRSs in the patient and
the management strategies undertaken in Nepal’s setting. This
article is in line with CARE reporting checklist.”

Case presentation

A 49-year-old obese (93 kg) male from Western Nepal with
newly diagnosed pulmonary tuberculosis (TB) on isoniazid
(H), rifampicin (R), pyrazinamide (Z), and ethambutol (E)
(HRZE for 2 months and HR for 4 months is guideline for tb
treatment) presented to the hospital with diffuse skin eruption
for 3days. The patient developed a pruritic rash on his left
palm with flushing and rashes all over the body within 24 h of
treatment initiation. Three days later, vesicular-bullous
lesions appeared on the palmar and dorsal aspect of his hand,
along with blanching and erythematous maculopapular rash
on the upper extremities, abdomen, buttocks, dorsum, and
palms, with bullae formation (Figure 1). No conjunctival
involvement was observed during systemic examination. The
patient has a medical history of type II diabetes mellitus
(under Tab linagliptin Smg once daily) for 4months and
hypertension (under Tab telmisartan 80 + 12.5mg once daily
and Tab amlodipine 5 mg once daily) for Syears. He has been
a smoker for 4years and is nonalcoholic. He had no known
allergies to medications or other substances.

At a presentation to the hospital, he had blood pressure,
oxygen saturation, and a heart rate of 130/100mm of Hg,
97% under room air, and 74 beats/min, respectively.

Figure 2. After treatment.

Laboratory examination showed normal hemoglobin, leu-
kocyte count, and platelet levels, but increased eosinophils.
He had elevated liver enzymes (serum glutamic oxaloacetic
transaminase and serum glutamic pyruvic transaminase),
but other parameters were within the normal range Table 1.
Electrocardiogram showed a normal rhythm.

Due to the suspected allergic reaction, the standard antitu-
bercular regimen was immediately discontinued. The patient
was treated with antihistamines, intravenous fluid, and elec-
trolyte supplementation, leading to symptom improvement.
Following recovery, he was discharged on levocetirizine
10mg for 1week, prednisolone 30 mg once daily for 1 week,
and calamine lotion as per the dermatologist’s advice. He was
also started on second-line ATT, including moxifloxacin
400mg twice daily and bedaquiline 400mg once daily.
During follow-up after a week, there was a regression of
rashes, and no new rashes were observed (Figure 2). Hence,
the steroid therapy was gradually tapered over the next
10days. On follow-up after 10 days, there was marked regres-
sion of rashes and the patient was remarkably improving.

Discussion

CADRs can vary in severity and presentation. Prompt recog-
nition and appropriate management are essential to avoid
treatment interruptions and potential complications. In this
case, the patient’s presentation of CADRs warranted imme-
diate discontinuation of the standard antitubercular regimen.
Supportive measures, including antihistamines and intrave-
nous fluid, along with electrolyte supplementation, were
effective in managing the allergic reaction. The patient was
discharged on second-line ATT (moxifloxacin and bedaqui-
line) to continue TB treatment while minimizing the risk of
adverse reactions. Follow-up assessments showed signifi-
cant improvement, indicating successful management of the
CADRs.
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Table |. Laboratory values of different lab parameters before
and after treatment in a patient with CADRs to ATT.

Laboratory parameters

Before treatment

After treatment

Hemoglobin 14.3 gm/dI 14gm/dl
Leukocyte count 10200 cells/mm3 9300 cells/mm3
Neutrophil 75% 68%
Lymphocyte 32% 34%
Eosinophils 9% 4%

Platelets 244000 cells/mm?® 253000 cells/mm?
Prothrombin time 12s 12s

INR 0.9s 0.9s

Blood urea nitrogen 14 mg/dI 12mg/dI
Creatinine 0.8 mg/dl 0.7 mg/dl

Blood sugar I 10mg/dl 122 mg/dl
Lactate dehydrogenase 109 mg/dl 96 mg/l

Sodium 140 mEq/I 140 mEq/I
Potassium 4.0mEq/l 3.8mEq/I
Erythrocyte 8 mm/first hour 8 mm/first hour

sedimentation rate

C-reactive protein S5mg/dl 3mg/dl
Total bilirubin 0.8 mg/dI 0.8 mg/dI
Direct bilirubin 0.4 mg/dI 0.3 mg/dl
SGOT 104U/1 86U/l
SGPT 56U/ 48U/

CADRs: cutaneous adverse drug reactions; ATT: antitubercular therapy;
INR: international normalized ratio; SGOT: serum glutamic- oxaloacetic
transaminase; SGPT: serum glutamic- pyruvic transaminase.

Naranjo Adverse Drug Reaction Probability score was
used to assess the probability of CADR to ATT. This scoring
system considers various factors such as the temporal rela-
tionship between drug administration and symptom onset,
previous patient experience with the same drug, alternative
explanations for the reaction, and the presence of evidence
from laboratory tests. According to this system, a score of
=9 is definitive, 5-8 is probable, 1-4 is possible, <0 is a
doubtful case of adverse drug reaction. In our patient, there
was no previous conclusive report on the adverse drug reac-
tions; the adverse event appeared after the suspected drug
was administered, which improved when the first-line antitu-
bercular drug was discontinued. The first-line ATT was not
readministered. Alternate causes, other than the drug was not
known. There was no drug detected in the blood (or other
fluids) in a concentration known to be toxic. The placebo
effect was not elicited. The change in intensity of reactions
after the change in dose of the drugs was not assessed. The
patient did not have any previous exposure to first-line ATT.
The adverse drug reaction was confirmed by objective evi-
dence. Therefore, the Naranjo Adverse Drug Reaction
Probability score is 4, which, according to the scoring sys-
tem, is a possible case of an adverse drug reaction.®

The underlying pathogenesis of CADRs is complex and
multifactorial, with the hapten theory being one of the pos-
sible mechanisms. The hapten theory suggests that drug

metabolites, such as those of anti-TB drugs, can act as hap-
tens and bind to skin proteins, triggering an immune response
that leads to the development of CADRs. However, other
factors, including the interplay between drugs, the immune
system, and genetic factors, can also contribute to these
reactions.’

Older adults, due to their medical conditions, use of mul-
tiple medications, and variations in drug absorption and liver
metabolism, face a higher risk of developing CADRs. These
reactions are less common in males because of certain hor-
monal factors, but our patient was an exception. While most
patients develop a rash within 2months of treatment, our
patient experienced CADRs within 3days of starting treat-
ment.’ The most frequently observed CADR with the treat-
ment is a maculopapular rash, followed by other types like
urticarial, lichenoid, drug rash with eosinophilia and sys-
temic symptoms (DRESS), acute generalized exanthematous
pustulosis (AGEP), and exfoliative dermatitis.’

Our patient was undergoing first-line drug therapy when he
developed a pruritic rash with multiple bullous formations and
vesicular lesions on his left hand, both on the palmar and dor-
sal aspects. Suspecting an allergic reaction, the response was
managed with antihistamines, intravenous fluid, electrolyte
supplementation, and discontinuation of the anti-TB regimen.
On follow-up after a week, there was an improvement with
regression of rashes, and no new rashes were observed.
Rechallenge was not yet started due to a lack of guidelines.'”
CADRs can vary in severity, and while there are no widely
accepted grading systems, generally, mild reactions include
simple rashes or itching, while moderate ones involve more
extensive skin issues like blistering. Severe reactions, such as
DRESS, Stevens Johnsons syndrome (SJS), toxic epidermal
necrolysis (TEN), Drug hypersensitivity syndrome, cutaneous
vasculitis, and FDEs, can be life-threatening and may neces-
sitate hospitalization." In our case, DRESS was unlikely as
per the RegiSCAR scoring system to diagnose DRESS.'? The
treatment for CADRs depends on the severity of the reaction.
Mild reactions can be managed with topical corticosteroids
and antihistamines while continuing the anti-TB regimen
under close clinical monitoring.! For moderate-to-severe
cases, stopping the offending drug and using systemic corti-
costeroids or other immunosuppressive agents might be nec-
essary to control the immune response. In severe or
life-threatening situations, hospitalization and intravenous
corticosteroids or immunosuppressive agents may be needed.’
There has been growing interest in the usage of cyclosporine
for treatment as a result of a surge in reports of serious gener-
alized bullous fixed frug eruption (GBFDE) cases, including a
study that revealed a substantial fatality rate in this illness.'3 A
study in a pediatric patient with GBFDE was managed using
5mg/kg cyclosporine subdivided into two daily dosages for a
week, before receiving 2weeks of 2.5mg/kg/day.'"* Within
24 hours of commencing cyclosporine, this patient’s erythema
was reduced, and additional blistering stopped.'* For GBFDE,
no clinical studies have been conducted to



SAGE Open Medical Case Reports

compare the efficacy of therapies such as topical steroid
cream, a systemically administered steroid medication, or
cyclosporine versus supportive care alone.'*

Treatment interruption due to CADRs can have serious
consequences for TB treatment. It can lead to drug resist-
ance, treatment failure, and even increase the risk of mortal-
ity. The duration of the interruption also matters; longer
interruptions tend to result in poorer outcomes compared to
shorter ones, which are more manageable. Therefore, it is
crucial to closely monitor and effectively manage CADRs in
patients receiving anti-TB drugs. Each patient’s situation is
unique, so a personalized approach that considers the sever-
ity of the reaction and individual factors is essential to
address these adverse events effectively. By doing so, we can
strive for better treatment outcomes and ensure patients’
well-being throughout their TB treatment journey.’

Rechallenge is the practice of resuming treatment with
the same drug that caused the adverse drug reaction. It serves
as a valuable tool to confirm the causative agent of the
CADR. However, rechallenge comes with risks, as it may
lead to the recurrence of adverse reactions and potentially
more severe outcomes. Therefore, it should only be consid-
ered in specific situations where the causative agent is uncer-
tain, and a thorough assessment of the risks and benefits is
essential. If rechallenging is pursued, it should be conducted
under close supervision and monitoring to detect any recur-
rence of the adverse reaction promptly. The decision to
rechallenge with the same drug should be made carefully and
in consultation with a healthcare provider experienced in
managing these types of reactions.’

Limitation

A biopsy was not performed in our case. A biopsy is recom-
mended for individuals with an ambiguous diagnosis or sys-
temic signs that involve malaise, fever, or arthralgias, as well
as in the variants of mucosal FDE, widespread FDE, and
GBFDE.® Rechallenge was not performed due to a lack of
guidelines and the potential risk of lethal side effects to
patients. Further research is essential for the improvement of
understanding among the medical community regarding
CADRs like FDE/GFDE. In addition, in-depth inquiry of
history and very long follow-up to better understand the
course and recurrence is of utmost importance in patients
like ours, as well as, to see other associations of the disease
and response to other drugs which was not fully carried out
in this case.!>1¢

Conclusion

Antihistamines, intravenous fluid, a short course of systemic
corticosteroid, and electrolyte supplementation were used to
manage CADRSs in this patient. Identifying and reinstating alter-
native regimens in cases of adverse drug reaction (ADR) should
be discussed with the patients, and the doctor should be highly

suspicious if one occurs. We hope this case study will contribute
to a broader understanding of probable CADRs causative agents
and their interactions with different people in various settings.
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