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Tuberculosis is a contagious and potentially lethal dis-
ease that causes significant health issues. Based on 

current treatment recommendations, 85% of patients can 
be cured when treated for four to six months [1]. Adverse 

drug reactions (ADRs) that occur during treatment are a 
significant public health concern for both the patient and 
the community. ADRs to antituberculosis drugs include 
hepatitis, cutaneous ADRs, nausea/vomiting, influen-

ABSTRACT
OBJECTIVE: Tuberculosis and drug reactions due to antituberculosis drugs are important public health problems. Severe cu-
taneous adverse drug reactions (SCARs) due to antituberculosis drugs are factor that makes tuberculosis treatment difficultch-
allenging. In this real-life study, we present our experience with SCARs due to antituberculosis drugs and their management.

METHODS: Patients hospitalized in the tuberculosis ward of tertiary care reference hospital between January 1, 2015, and 
September 1, 2023, were retrospectively reviewed. Patients who consulted the immunology and allergy clinic were included 
in the study.

RESULTS: A total of 4,039 patients were hospitalized with tuberculosis during the study period. A total of 316 (7.8%) 
patients were consulted, and out of these, eight (2.5%) patients were evaluated as SCARs. Of the eight patients, seven 
(87.5%) were diagnosed with drug reaction with eosinophilia and systemic symptoms (DRESS), and one was diagnosed with 
Stevens-Johnson syndrome (SJS) (12.5%). The peripheral blood eosinophil count of patients with DRESS ranged between 
740 and 8,690 cells/µL. One patient tested positive for human immunodeficiency virus and developed SJS. Methylprednis-
olone intravenous 1 mg/kg and Fexofenadine 180 mg/day per oral were used in the treatment of SCARs in all cases. Ad-on 
treatment for three cases used mepolizumab (anti-IL5 monoclonal antibody) for DRESS. All patients were switched to an 
alternative treatment protocol and tolerated the new regimen well.

CONCLUSION: In cases with developed SCARs, a new treatment protocol consisting of different medications can be applied 
after the symptoms improve. DRESS was the most common SCAR of antituberculosis drugs. Monitoring the eosinophil count 
can help in early diagnosis. Systemic steroids and antihistamines may be effective in the treatment. Mepolizumab can be used 
with off-label approval in the treatment of DRESS cases to accelerate the treatment process.
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za-like illness, and arthralgia [2]. In a previous study, the 
rate of immediate-type hypersensitivity reactions to first-
line antituberculosis drugs was found to be 3.4% [3]. The 
prevalence of drug reactions in hospitalized tuberculosis 
patients was reported to be 7.8%. [4].

Severe cutaneous adverse reactions (SCARs) may in-
volve only the skin or may also be life-threatening reac-
tions. The definition of SCARs includes various entities 
such as generalized bullous fixed drug eruptions, acute 
generalized exanthematous pustulosis, drug reaction 
with eosinophilia and systemic symptoms (DRESS), and 
Stevens-Johnson Syndrome/toxic epidermal necrolysis 
(SJS/TEN) [5]. These non-immunoglobulin E-mediat-
ed hypersensitivity reaction patterns can range from sim-
ple cutaneous drug eruptions caused by immunological 
mechanisms to severe clinical presentations involving or-
gans such as the liver or hematological abnormalities [6]. 
In the database of the Korean Registry of SCAR, it was 
reported that antituberculosis drugs were involved in the 
etiology of 53 (6.7%) out of 783 SCAR patients [7]. The 
frequency of DRESS caused by antimycobacterial drugs 
ranked 8th (6.2%) among drug classes [8].

There are various diagnostic and therapeutic ap-
proaches for different conditions in SCARs. Managing 
SCARs associated with antituberculosis drugs presents 
challenges such as time constraints for treatment, lim-
itations on corticosteroid use, and the need to sustain 
tuberculosis treatment. This study aimed to present our 
clinical experience with SCARs related to antituberculo-
sis drugs and their management. 

MATERIALS AND METHODS

Patients hospitalized in the tuberculosis ward of a ter-
tiary care reference hospital between January 1, 2015, 
and September 1, 2023, were retrospectively reviewed. 
Patients who consulted the immunology and allergy 
clinic were included in the study. Those who were con-
sulted and diagnosed with SCARs were documented. 
Demographic data, diagnosis, anti-tuberculosis drugs 
used, diagnosis of SCARs, Registry of Severe Cutaneous 
Adverse Reactions (RegiSCAR) scores of patients with 
DRESS, medications used in the treatment of SCARs, 
and anti-tuberculosis drug treatment after SCARs were 
recorded. A skin patch test was performed in the early 
period immediately after the clinical picture improved. 
This tests were prepared with 10% and 30% petrolatum 
Sureyyapasa Chest Diseases and Thoracic Surgery Train-
ing and Research Hospital ethics committee approval 

was obtained for the study (07-09-2023/116.2017.R-
311). This study was conducted in accordance with the 
Declaration of Helsinki.

RESULTS

During the study period, 4,039 patients were hospi-
talized in the tuberculosis ward for inpatient examina-
tion and treatment. A total of 316 (7.8%) patients were 
consulted, and out of these, eight (2.5%) patients were 
evaluated as SCARs. The working flowchart is shown 
in Figure 1.

Of the eight patients diagnosed with SCARs, four 
were male (50%) and four were female (50%). The pa-
tients were between 30 and 70 years of age. Of the eight 
patients, seven (87.5%) were diagnosed with DRESS, and 
one was diagnosed with SJS (12.5%). The RegiSCAR 
(Registry of Severe Cutaneous Adverse Reactions) score 
of cases with DRESS was four (probable DRESS) in six 
cases and three (possible DRESS) in one case. Elevated 
liver enzymes were observed in four out of seven DRESS 
cases. Demographic and clinical characteristics of pa-
tients are presented in Table 1. In six cases, SCARs de-
veloped during the treatment of drug-resistant tubercu-
losis with HRZE (Isoniazid, Rifampicin, Pyrazinamide, 
Ethambutol). In two cases, SCARs developed during 
Multidrug Resistant Tuberculosis (MDR-TB) treatment. 

Highlight key points

•	 Severe cutaneous adverse reactions may cause serious 
problems during treatment with antituberculosis drugs. 

•	 An early indicator for DRESS may be an increase in periph-
eral blood eosinophils. 

•	 The use of anti-IL-5 treatments (mepolizumab) may help 
accelerate the recovery process in DRESS treatment.

Figure 1. Working flowchart.

Number of patients hospitalized in the tuberculosis ward 
between January 1, 2015, and January 1, 2023 

4039

Number of patients consulted
316 (7.8%)

SCARs
8 (2.5%)
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The peripheral blood eosinophil count of patients with 
DRESS ranged between 740 and 8,690cells/µL. Skin 
patch tests with HRZE were negative. In cases of MDR-
TB, skin patch tests were positive for cycloserine and pro-
tionamide in one case, and for cycloserine, protionamide, 
and pyrazinamide in the other case. Methylprednisolone 
intravenous (IV) 1 mg/kg and Fexofenadine 180 mg/
day per oral (PO) were used in the treatment of SCARs 
in all cases. Additionally, in three patients, the anti-IL-5 
drug mepolizumab was administered at 100 mg for the 
treatment of DRESS. All patients were switched to an 
alternative treatment protocol and tolerated the new reg-
imen well. In a patient diagnosed with MDR-TB, etham-
butol was included in both the old and new treatment 
protocols.

DISCUSSION

Overall, the primary approach to managing all SCARs 
is to identify and eliminate the culprit drug [6]. DRESS 
typically occurs two to eight weeks after starting the 
medication [9]. In our cases, the reaction time ranged 
between 12 and 60 days. Eosinophilia can be observed 
only in 60–70% of cases with DRESS [10]. All of our 
DRESS patients had eosinophilia. Except for one case, 
all patients had hypereosinophilia (>1500 cells/µL). Bas-
al eosinophil counts of the patients before the initiation 
of tuberculosis treatment were normal (<500 cells/µL).

The culprit drug is generally not identified in 10-20% 
of DRESS cases [11]. Identifying the culprit drug is chal-
lenging due to the simultaneous use of multiple drugs in 
tuberculosis treatment. Skin patch tests to identify the cul-
prit drug in DRESS should be conducted six months after 
the reaction symptoms recover, with positivity rates rang-
ing from 32% to 64% depending on the specific drug [12]. 
In a review, patch tests were recommended to be performed 
four weeks after steroid treatment and four to six weeks 
after the reaction in patients with DRESS [13]. However, 
the patients were diagnosed with tuberculosis, and imme-
diate treatment initiation was necessary. Therefore, in our 
cases, a skin patch test was performed in the early period 
immediately after the clinical picture improved. Since these 
tests were not standardized, they were prepared with 10% 
and 30% petrolatum. Except for two cases of MDR, patch 
tests were negative. The negative results of these tests can 
be attributed to their early application.

DRESS cases involving all first-line antituberculosis 
drugs (HRZE and streptomycin) have been reported 
in the literature. Rifampicin has been reported as the Ta
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most common antituberculosis drug causing DRESS 
[13, 14]. In one case, both ethambutol and isoniazid-in-
duced DRESS were reported [15]. Skin patch tests 
with cycloserine and protionamide were positive in two 
MDR-TB cases. Furthermore, one MDR-TB patient 
had a positive skin patch test with pyrazinamide, in 
addition to cycloserine and protionamide. In the liter-
ature, there is no standardization of irritant concentra-
tions, and there is a lack of data on the specificity and 
sensitivity of skin patch tests with these drugs. Nev-
ertheless, these drugs that showed positive patch tests 
were not included in the new treatment protocol and 
were not used.

Methylprednisolone (IV) and fexofenadine (PO) (7–
14 days) were used in the treatment of all patients with 
SCARs. In three pulmonary tuberculosis patients, one 
of whom was MDR-TB, a rapid increase in peripheral 
blood eosinophil count was observed when the steroid 
dose was reduced. There was also concern that steroids 
may cause tuberculosis progression due to their immu-
nosuppressant effect. In these three patients, mepoli-
zumab 100 mg every four weeks subcutaneously (with 
off-label approval) was administered to expedite the 
DRESS treatment process and promptly initiate new an-
tituberculosis treatment. These patients are the first cas-
es in which mepolizumab was utilized in the treatment 
of DRESS caused by antituberculosis drugs. There are 
case reports in the literature on the use of mepolizumab 
in the treatment of DRESS related to various drugs [16, 
17]. Two patients received three doses at 28-day inter-
vals, while one patient received a single dose of mepoli-
zumab. After the first administration of Mepolizumab, 
eosinophil counts decreased rapidly, and steroid treat-
ment was not required.

Upon recovery of DRESS, a new antituberculosis 
treatment protocol was planned for the patients. This 
basic strategy was implemented to prevent SCAR re-
currence and to initiate tuberculosis treatment promptly. 
The treatment regimen administered to patients is de-
tailed in Table 1.

One patient developed SJS after receiving HRZE. 
This patient tested positive for Human Immunodeficien-
cy Virus (HIV). However, the patient was not on any 
antiviral treatment. A skin biopsy was also performed on 
this patient, confirming the diagnosis of SJS. When the 
patient’s symptoms improved, a treatment protocol in-
volving new antituberculosis drugs was initiated, and the 
patient tolerated it well. On the other hand, desensitiza-

tion to the same antituberculosis drugs was reported in 
an HIV-positive patient who developed SJS due to the 
anti-tuberculosis drug [18].

In the database of the Korean Registry of SCAR, 
it was observed that the frequency of DRESS in 
SCARs due to antituberculosis drugs was higher than 
in SCARs due to non-antituberculosis drugs (77.4% 
vs. 45.8%, p<0.001) [7]. In our cases, DRESS was ob-
served in seven patients (87.5%) and SJS in one patient 
(12.5%). Consistent with the literature, DRESS was 
the most common presentation of SCARs related to 
antituberculosis drugs.

The overall mortality rate for DRESS is reported to 
be between 3.8% and 10%, and between 19.4% and 29% 
in SJS [13, 19]. No mortality was observed in our cases.

Information on genetic predisposition and viral re-
activation in the pathogenesis of DRESS is available in 
the literature. Human Herpesvirus-6 (HHV-6) is most 
commonly associated with DRESS, although other hu-
man herpesviruses have also been reported, including 
HHV-7, Cytomegalovirus (CMV), Epstein-Barr virus 
(EBV), and Herpes Simplex virus [20, 21]. No tests for 
viral reactivation were performed in our DRESS cas-
es, which is a limitation of our study. There are two in 
vitro tests, the lymphocyte transformation test (LTT) 
and the enzyme-linked immunospot (ELISpot) assay, 
which can be used to help identify the culprit drug [22]. 
High sensitivity and specificity have been reported for 
anti-TB drugs with LTT (sensitivity: 87.5%, specific-
ity: 100%; p=0.004) [22]. Due to the difficulty in ac-
cessing the test, the LTT for moxifloxacin and strepto-
mycin could only be performed in MDR case number 
7, resulting in a negative outcome. In this case, another 
quinolone group antibiotic (levofloxacin) was safely 
used in the new treatment protocol. The inability to 
perform LTT and ELISpot assays in all of our patients 
is another limitation of our study. 

There were some limitations in the present study. 
First, it was a retrospective, single-center study. None-
theless, it provides crucial clinical information due to the 
sample size and specific patient groups. Besides, study is 
performed in the tertiary care hospital which is the larg-
est reference center. Data were collected electronically 
from the hospital online database to prevent incorrect 
and missed data entry. Second the results were not gen-
eralized to whole population. These results may be help-
ful for physicians managing patients who had SCARs 
due to antituberculosis drugs.
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Conclusion
The most common SCAR caused by anti-tuberculosis 
drugs is DRESS. The diagnostic approach is difficult due 
to the use of many drugs in treatment. Monitoring eosino-
phil count may serve as an early warning laboratory result 
in symptomatic patients. Especially in the treatment of 
DRESS, mepolizumab can be used for early recovery in ad-
dition to systemic steroids and antihistamines with off-label 
approval. When symptoms improve, implementing a new 
treatment protocol that excludes the use of old medications 
may enable treatment to continue without interruption.
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