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Abstract
Drug reaction with eosinophilia and systemic symptoms (DRESS) is a severe cutaneous ad-
verse drug reaction; reported cases are sometimes imatinib mesylate induced. The main 
treatment is the withdrawal of the causative drug, and most cases with imatinib-induced 
DRESS syndrome required withdrawal of imatinib. However, in such cases involving anti-
cancer drugs, this may compromise cancer treatment. Herein, we report a patient with 
imatinib-induced DRESS syndrome that was successfully treated with reslizumab while con-
tinuing imatinib treatment. A 65-year-old female presented with facial edema and general-
ized skin rash after being given 400 mg imatinib 2 weeks ago for metastatic gastrointestinal 
stromal tumor. After stopping imatinib, the clinical symptoms improved. Imatinib desensi-
tization was performed, and it was administered again. However, the clinical symptoms 
reappeared more severely 2 months after restart of imatinib, and the peripheral absolute 
eosinophil count increased to 1,690/μL. A diagnosis of imatinib-induced DRESS syndrome 
was made, based on the Registry of Severe Cutaneous Adverse Reactions (RegiSCAR) cri-
teria. Imatinib desensitization was repeated, but the clinical symptoms reappeared, and the 
peripheral eosinophilia persisted. We administered reslizumab, an interleukin-5 monoclo-
nal antibody, without cessation of imatinib. The absolute eosinophil count decreased im-
mediately, and the clinical symptoms improved gradually. After 2 weeks, the clinical symptoms 
reappeared mildly, but after administering reslizumab again, these disappeared completely. 
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Reslizumab can be considered in the management of DRESS syndrome in cases wherein the 
causative medication needs to be continued.
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Introduction

Imatinib mesylate, a selective inhibitor of KIT protein tyrosine kinase, is the primary 
treatment for patients with advanced, unresectable, or metastatic gastrointestinal stromal 
tumor (GIST) and for those at intermediate or high risk of recurrence after surgical resection 
[1–3]. The toxicity of imatinib may decrease with prolonged therapy and is managed with 
supportive care [4].

Drug reaction with eosinophilia and systemic symptoms (DRESS) is a severe adverse 
drug reaction characterized by an extensive skin rash in association with visceral organ 
involvement, lymphadenopathy, eosinophilia, and atypical lymphocytosis. The risk of DRESS 
syndrome varies from drug to drug, and DRESS syndrome associated with imatinib has been 
occasionally reported. Although systemic glucocorticoids can be used in patients with 
moderate to severe symptoms, withdrawal of the causative drugs is the main treatment for 
all patients with DRESS syndrome [5]. However, it is not easy to stop the causative drugs in 
cases due to anticancer drugs.

Reslizumab is a humanized immunoglobulin G (IgG)4 kappa monoclonal antibody that 
binds to human interleukin (IL)-5, thereby reducing the production and survival of eosino-
phils. It has been approved for treatment of severe eosinophilic asthma [6]. Some case reports 
have also indicated its efficacy for the treatment of hypereosinophilic syndrome [7–9]. Herein, 
we successfully treated imatinib-induced DRESS syndrome with reslizumab in a patient with 
metastatic GIST while continuing imatinib treatment.

Case Presentation

A 62-year-old female was referred to our department to treat multiple peritoneal masses 
on abdominal CT. The patient had a history of small bowel resection for GIST approximately 
2 years ago. A recurrence of GIST was diagnosed, and she was started on 400 mg imatinib 
daily. Two weeks later, she complained of facial edema and skin rash over her entire body. 
Laboratory tests were normal. Imatinib was stopped, and 15 mg oral prednisolone once daily 
was started. Two weeks later, the symptoms slightly resolved, and the patient was hospi-
talized for imatinib desensitization. At that time, a slight elevation of absolute eosinophil 
count of 600/μL (15%, range: 0%–5%) was observed in the complete blood count. Imatinib 
desensitization was performed as follows: imatinib 25 mg, 25 mg, 50 mg, and 100 mg was 
orally administered sequentially at 30-min intervals on day 1, and then imatinib was increased 
to 200 mg on day 2 and 400 mg on day 4. After desensitization, imatinib 400 mg with antihis-
taminergic drugs was administered, and the patient took the medication relatively well. 
However, facial edema (shown in Fig. 1) and skin rash on the whole body reappeared more 
severely after 2 months, requiring hospitalization. Complete blood count revealed an increased 
absolute eosinophil count of 1,690/μL (27%, range: 0%–5%) and a slightly decreased 
lymphocyte count of 1,320 × 103/μL (21%, range: 24%–50%) (shown in Fig. 2). Liver function 
testing revealed a slightly elevated gamma-glutamyl transpeptidase (γ-GTP) level of 61 U/L 
(range: 0–50 U/L). The serologies for viral infections (hepatitis B virus, hepatitis C virus, and 
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human immunodeficiency virus) were negative, and the anti-nuclear antibody test showed a 
negative result. The tumor sizes on abdominal CT were remarkably decreased, and these 
showed partial response based on the Evaluation Criteria in Solid Tumors (RECIST) version 
1.1 (shown in Fig. 3).

The patient was diagnosed with imatinib-induced DRESS syndrome, based on the Registry 
of Severe Cutaneous Adverse Reactions (RegiSCAR) criteria [10]. Intravenous dexameth-
asone was temporarily administered with cessation of imatinib. Although desensitization 
treatment of imatinib was performed once again after the patient’s clinical symptoms 
improved, the symptoms reappeared, and the eosinophilia on peripheral blood persisted. 
Good tumor response to imatinib treatment made it difficult to stop treatment, considering 
the clinical benefit of imatinib and the risk of disease progression if treatment is stopped. 
Thus, we administered reslizumab 100 mg intravenously, while the patient continued to 
take imatinib. After administration of reslizumab, the absolute eosinophil count immediately 
decreased to the normal range (10/μL, 0.1%, range: 0%–5%), and the clinical symptoms 
gradually improved without corticosteroids. However, a decreased lymphocyte count of 
1,020/μL (14.6%, range: 24%–50%) and increased γ-GTP levels at 69 U/L (range: 0–50 U/L) 
were still noted. In 2 weeks, a mild generalized skin rash occurred again, but the absolute 
eosinophil count of 170/μL (2%, range: 0%–5%) did not increase. Without cessation of imatinib, 
reslizumab 200 mg was administered once more. After that, the symptoms completely resolved, 

Fig. 1. Periorbital edema on the face at 2 weeks after treatment 
of imatinib.

Fig. 2. Absolute eosinophil counts during treatment of imatinib.
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and the absolute eosinophil count was sustained in the normal range without adminis-
tration of glucocorticoids. Lymphocyte count (1,900/μL, 26.2%, range: 24%–50%) and γ-GTP 
level (22 U/L, range: 0–50 U/L) returned to normal range.

Imatinib treatment was continued for 2 years until progression of the disease was 
observed on abdominal CT. During this period, the clinical symptoms did not reappear, and 
the absolute eosinophil count was sustained in the normal range, so no further reslizumab 
was administered. Despite the dose of imatinib being increased to 600 mg because of disease 
progression, the patient still tolerated the treatment well. However, since the disease progressed 
more, we changed treatment from imatinib to sunitinib.

Discussion

DRESS syndrome is a rare but potentially life-threatening cutaneous adverse drug 
reaction. This disease presents as a spectrum, ranging from mild rash with eosinophilia 
responding to withdrawal of the causative drug to multiple-organ involvement with high 
mortality. More than 50 drugs have been reported to induce DRESS syndrome, with allopu-
rinol, anticonvulsants, and antibiotics commonly being implicated in this disease [5, 11]. The 
diagnosis of DRESS syndrome requires a high level of suspicion by clinicians, and the most 
widely used criteria were established by the RegiSCAR scoring system [10]. We diagnosed as 
“possible” DRESS syndrome with score 3 according to this scoring system; eosinophilia with 
1,690/μL (2 points), skin rash over the entire body (1 point), skin rash suggesting DRESS with 

a b

c d

Fig. 3. CT scans of the abdomen. CT imaging before starting imatinib (a, c); CT imaging after 3 months of 
starting imatinib (b, d). These images show that sizes of metastatic masses (a, c) decreased after treatment 
with imatinib (b, d).
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facial edema and purpura (1 point), negative results of tests for anti-nuclear antibody, and 
hepatitis B and C (1 point), no fever (−1 point), and no skin biopsy (−1 point). To distinguish 
DRESS syndrome from maculopapular drug eruptions, it is important to note that systemic 
symptoms and visceral organ involvement are more common in DRESS syndrome, and the 
latency time of DRESS syndrome between drug exposure and disease onset (2–8 weeks) 
is longer than that of maculopapular drug eruptions (5–14 days) [11]. Although systemic 
symptoms and involvement of visceral organs were not prominent in this case, generalized 
skin rash occurred at 2 weeks after initiation of imatinib, and peripheral eosinophilia began 
to appear at 8 weeks.

Cutaneous reactions during imatinib treatment occur in 31–44% of patients, and most 
cases are self-limiting and can be manageable without cessation of the drug [12]. However, 
imatinib can induce severe cutaneous adverse reactions (SCARs) that are potentially fatal, 
such as Sevens-Johnson syndrome/toxic epidermal necrolysis, acute generalized exanthem-
atous pustulosis, and DRESS syndrome [13]. There were 7 case reports of DRESS syndrome 
associated with imatinib; 5 cases in patients with chronic myeloid leukemia, one in a patient 
with GIST, and one in dermatofibrosarcoma protuberance. The starting dose of imatinib was 
400 mg in all cases, except in 1 case with dermatofibrosarcoma protuberance whose dose 
started at 800 mg. The latency time varied from 2 to 15 weeks, and there were no fatal cases 
[14–20].

Identification and withdrawal of the causative drug are the first steps in the management 
of SCARs. For Sevens-Johnson syndrome/toxic epidermal necrolysis, early withdrawal of the 
causative drugs is associated with a better prognosis [21]. Although there are no randomized 
clinical trials for treatment of SCARs, topical corticosteroids are helpful in mild cases, and 
systemic corticosteroids are used for moderate to severe cases. Rechallenge of the offending 
drug is not recommended because the relapse can be worse than the initial reaction [22]. 
However, in cases wherein the causative drug is associated with anticancer treatment, espe-
cially for patients with advanced disease, discontinuation of the drug causes disease 
progression and leads to an undesired outcome. In case reports of imatinib-induced DRESS 
syndrome, the clinical symptoms and laboratory abnormalities returned to normal after 
cessation of imatinib [14–20]. In 2 cases, imatinib was restarted, although at half the original 
dose, and a small dose of oral glucocorticoid was administered concomitantly [16, 19]. Our 
patient’s clinical symptoms also improved after discontinuation of the drug. Then, desensiti-
zation treatment to rechallenge imatinib was attempted twice, but the clinical symptoms 
reappeared more severely, and the peripheral eosinophilia persisted. Because this patient 
had metastatic cancer that showed good tumor response to imatinib, it was not easy to stop 
the medication for her.

DRESS syndrome is considered a T-cell-mediated hypersensitivity reaction with a drug-
specific immune response and involvement of the human herpes virus reaction with a subse-
quent antiviral immune response [23]. Interestingly, imatinib is suspected to induce clonal 
T-cell subsets producing IL-5 [24]. Thus, other mechanisms may be involved in imatinib-
induced DRESS syndrome, unlike conventional cases. However, the pathogenesis of DRESS 
syndrome remains unclear. Reslizumab, a monoclonal anti-IL-5 antibody, has been approved 
for add-on maintenance therapy of severe asthma of eosinophilic phenotype. IL-5 is a pro-
eosinophilic cytokine that is a potent mediator of eosinophilic hematopoiesis and plays a 
pivotal role in eosinophil accumulation and activation [25]. Although the exact role of IL-5 in 
pathogenesis of DRESS syndrome is not fully understood, the elevation of plasma IL-5 levels 
was observed in patients with early DRESS syndrome, and IL-5 could be used as a target for 
treatment of DRESS syndrome [26]. There was a case report in which DRESS syndrome was 
treated with mepolizumab, another humanized monoclonal antibody targeting IL-5 [27]. 
Because the clinical symptoms of our patient worsened as peripheral eosinophilia appeared, 
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we administered reslizumab without cessation of imatinib. Afterward, the peripheral eosin-
ophil count immediately returned to normal, and the clinical symptoms improved gradually. 
Reslizumab enabled the patient to safely maintain imatinib treatment for 2 years until 
disease progression was observed. In this patient, desensitization treatment was attempted 
when the symptoms first appeared, and the patient tolerated imatinib well after desensiti-
zation. However, DRESS syndrome developed after 2 months. Imatinib is likely to induce 
clonal T-cell subsets producing IL-5, which may lead to desensitization failure. Our case 
suggests that sequential therapy with an anti-IL-5 agent during desensitization in imatinib-
induced DRESS syndrome can improve the therapeutic success. However, further studies 
are needed.

Conclusion

Herein, we report a patient with imatinib-induced DRESS syndrome successfully treated 
with reslizumab. Reslizumab could be considered in the management of DRESS syndrome in 
patients who need to continue the causative medication. However, the exact role of reslizumab in 
the pathophysiology of DRESS syndrome remains unclear, and further clinical studies are 
required to confirm its efficacy.
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