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ABSTRACT

Bortezomib, a highly selective reversible inhibitor of the proteasome complex, is used to the 
current standard of care in the treatment of multiple myeloma. Although its most commonly 
reported side effects are gastrointestinal symptoms, peripheral neuropathy, neuropathic 
pain, and thrombocytopenia, cutaneous adverse reactions are also frequently seen. However, 
severe cutaneous adverse reactions (SCAR) such as Stevens-Johnson syndrome (SJS) occur 
very rarely. Here we report the first case of bortezomib-induced SJS with confirmed by patch 
test. In this case, we performed a patch test that proved bortezomib was the offensive drug in 
this patient, who had been treated with multiple drugs including antibiotics, allopurinol, and 
anticancer drugs. Although bortezomib-induced SCARs are generally very rare, we suggest 
that clinicians be aware of potential adverse reactions including SJS.
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INTRODUCTION

Bortezomib (Velcade, anssen Pharmaceutica NV, Beerse, Belgium), the first proteasome 
inhibitor approved by the U.S. Food and Drug Administration for the treatment of multiple 
myeloma and mantle cell lymphoma more than a decade ago, is a targeted therapy approach 
that blocks the production of nuclear factor-kB-mediated proinflammatory cytokines [1], 
bortezomib-containing regimen is considered the standard of care for multiple myeloma. 
The most commonly reported side effects of bortezomib are gastrointestinal symptoms, 
peripheral neuropathy, neuropathic pain, thrombocytopenia, and fatigue [2]. Cutaneous 
adverse events are reported in 10% of cases [2]. However, most have been mild. There have 
been few reports of bortezomib-induced severe cutaneous adverse reactions (SCAR) such as 
Stevens-Johnson syndrome (SJS). Here we describe a case of SJS induced by bortezomib in a 
71-year-old woman undergoing chemotherapy for multiple myeloma.
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CASE REPORT

A 71-year-old woman was referred to our department for the management of a skin eruption 
that had developed during the course of chemotherapy implemented for recently discovered 
multiple myeloma. She had no previous history of allergic disease or drug allergies. However, 
she was taking medication (telmisartan 40 mg/amlodipine 5 mg) to treat hypertension. 
Two weeks before the skin eruption, she started chemotherapy with a bortezomib plus 
melphalan and prednisone regimen consisting of subcutaneous bortezomib 1.9 mg (1.3 mg/
m2) on days 1, 4, 8, and 11, melphalan 8 mg/day, and prednisolone 40 mg/day from day 1 
to 4. Acyclovir, levofloxacin, trimethoprim-sulfamethoxazole, and fluconazole were used 
as prophylactic measures with the chemotherapy, while allopurinol was taken to prevent 
tumor lysis syndrome. The day after the 3rd bortezomib injection on day 8, a high fever was 
noted and piperacillin/sulbactam antibiotics were used. After 3 days, the antibiotic regimen 
was changed to doripenam and vancomycin because the fever remained uncontrolled. 
However, the fever persisted and a skin rash developed on neck and trunk 2 days after 
the antibiotic change. She was clinically diagnosed with a drug eruption induced by the 
antibiotics, which were then discontinued. Two days after the antibiotics were stopped, 
she complained of severe eye pain with conjunctival hyperemia, oral pain, and a body-wide 
skin rash. In an ophthalmologic evaluation, severe corneal ulceration with conjunctival 
injection was observed (Fig. 1A). Erosive lesions in the oral mucosa and laryngeal ulceration 
were detected on an ear, nose, and throat exam (Fig. 1B). Skin blistering was observed 
on the anterior chest. Although a skin biopsy was not performed, a clinical diagnosis of 
SJS was made. With stopping all other medication, the patient was treated with systemic 
steroids (methylprednisolone 62.5 mg), intravenous immunoglobulin (1 g/kg for 3 days), 
and dexamethasone/levofloxacin eye drops. She remained hemodynamically stable and did 
not develop multiorgan failure. The cutaneous rash and eye and oropharyngeal involvement 
gradually improved.

Two weeks after recovery, the patch test was performed using drugs taken by patient, 
including bortezomib, to identify the causal drug. Readings performed after 48 and 72 hours 
revealed a positive reaction to bortezomib 1 mg/mL (Fig. 2). The patient was diagnosed with 
bortezomib-induced SJS. For the treatment of multiple myeloma, the chemotherapy regimen 
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Fig. 1. Eye, oral, and skin findings at the time of the Stevens-Johnson syndrome diagnosis. (A) Eye involvement 
showing severe corneal erosion. (B) Erosive lesions in the oral mucosa and laryngeal ulceration. (C) Erythematous 
macular skin rash.



was changed to lenalidomide. Other medications were also administered, but no adverse 
events were reported.

DISCUSSION

This is the first case developed SJS during bortezomib treatment in Korea. SJS or toxic 
epidermal necrolysis (TEN) comprise a spectrum of unpredictable fatal mucocutaneous 
adverse reactions characterized by rapidly progressing atypical target-like rashes with 
blisters, cutaneous sloughing, and mucosal involvement [3]. SJS is differentiated from 
TEN according to the degree of skin epidermal detachment; SJS, 10% or less of total body 
surface area involvement; TEN, 30% or greater involvement [4]. SJS is mostly caused by 
drug exposure. The most commonly implicated drugs are antibiotics, nonsteroidal anti-
inflammatory drugs, anticonvulsants, and allopurinol [5, 6]. It is not easy to identify 
the culprit drug of delayed-type hypersensitivity reactions such as SJS/TEN in cancer 
patients with polypharmacy; therefore, a more severe and fatal reaction may occur after 
the readministration of the culprit drug. Actually, antibiotics or allopurinol were initially 
suggested as causal drugs in the present case considering the cause of SJS/TEN reported 
in the literature. In clinical practice, it is not possible to use an in vitro test to determine 
which drug was responsible for SJS. Although the patch test has been used to diagnostically 
identify offending drugs causing delayed hypersensitivity reaction, it does not appear to be 
very sensitive for SJS/TEN and its sensitivity could be particularly dependent on the drug [7]. 
Therefore, the patch test is rarely used in clinical practice. Here we performed a patch test to 
identify the causal drug, which was bortezomib.

Generally, patch test was performed at least 3–6 weeks after complete healing of the 
cutaneous adverse drug reaction, but the guidelines differ slightly. European Network on 
Drug Allergy guideline recommends waiting 3 weeks to 3 months after complete resolution, 
whereas European Society of Contact Dermatitis advised waiting 6 weeks to 6 months to 
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Fig. 2. Patch test result after 72 hours. The arrow indicates the positive response to bortezomib 1 mg/mL 
(Velcade, Janssen Pharmaceutica NV, Beerse, Belgium). *Tablets were grinded into fine powder and manipulated 
in vaseline to obtain a 30% concentration of the active drug. Pamidronate, vancomycin, and doripenem were 
prepared at concentrations of 10 mg/mL, and bortezomib at concentrations of 1 mg/mL.



patch test [8]. In this case, we performed patch test at 2 weeks after recovery, because we 
couldn't delay treatment for underlying multiple myeloma any longer.

The most common side effects of bortezomib are gastrointestinal symptoms, fatigue, and 
anorexia, while the most troublesome side effect is painful/sensory peripheral neuropathy. 
Myelosuppression, toxic hepatitis, or tumor lysis syndrome are also frequently encountered 
[2]. Bortezomib-induced cutaneous reactions are also common, but usually mild and variable 
in presentation such as erythema, edema, urticaria, pruritic rash, sweating, dry skin, or 
leucocytoclastic vasculitis [2, 9, 10]. Among the SCAR, only one case of SJS and TEN have 
been reported in the literature [11, 12]. Skin lesions due to bortezomib are reported to mainly 
occur during the second, third, or fourth treatment cycle and resolve within a few days after 
treatment [13], and subcutaneous administration appears to be associated with fewer overall 
side effects [14]. In present case, the patient developed SJS after the 2nd injection, similar to 
patients in previous reports.

In this case, severe ocular involvement with corneal ulceration was also observed although 
patients showed mild skin detachment. Ocular manifestations occur acutely in conjunction 
with skin involvement or after the skin eruption [15]. The most common ocular condition is 
bilateral conjunctivitis, which occurs in 15%–75% of patients [15, 16]. Although the severity 
of ocular inflammation in the acute phase does not always correlate to skin severity, it has 
been reported that acute ocular damage occurred more frequently in patients with epidermal 
detachment > 10% of the total body surface area [17]. It was also reported that patients with 
SJS or TEN who are <18 years of age have poorer ocular outcomes than older patients and that 
early treatment with steroid or immunoglobulin therapy improves ocular outcomes [18]. It is 
necessary to carefully observe for eye involvement in patients with bortezomib-induced SJS.

In conclusion, this is the first case report of bortezomib-induced SJS that diagnosed by 
a patch test. Although bortezomib-related SCAR is generally very rare, we suggest that 
clinicians be aware of potential adverse reactions including SJS.

REFERENCES

 1. Adams J, Kauffman M. Development of the proteasome inhibitor Velcade (Bortezomib). Cancer Invest 
2004;22:304-11. 
PUBMED | CROSSREF

 2. Schlafer D, Shah KS, Panjic EH, Lonial S. Safety of proteasome inhibitors for treatment of multiple 
myeloma. Expert Opin Drug Saf 2017;16:167-83.
PUBMED

 3. Ng CY, Chen CB, Wu MY, Wu J, Yang CH, Hui RC, Chang YC, Lu CW. Anticancer drugs induced severe 
adverse cutaneous drug reactions: an updated review on the risks associated with anticancer targeted 
therapy or immunotherapies. J Immunol Res 2018;2018:5376476. 
PUBMED | CROSSREF

 4. Roujeau JC, Stern RS. Severe adverse cutaneous reactions to drugs. N Engl J Med 1994;331:1272-85. 
PUBMED | CROSSREF

 5. Mockenhaupt M. Stevens-Johnson syndrome and toxic epidermal necrolysis: clinical patterns, diagnostic 
considerations, etiology, and therapeutic management. Semin Cutan Med Surg 2014;33:10-6. 
PUBMED | CROSSREF

 6. Paulmann M, Mockenhaupt M. Severe drug hypersensitivity reactions: clinical pattern, diagnosis, 
etiology and therapeutic options. Curr Pharm Des 2016;22:6852-61. 
PUBMED | CROSSREF

4/5https://apallergy.org https://doi.org/10.5415/apallergy.2021.11.e17

Bortezomib (Velcade) induced SJS

http://www.ncbi.nlm.nih.gov/pubmed/15199612
https://doi.org/10.1081/CNV-120030218
http://www.ncbi.nlm.nih.gov/pubmed/27841029
http://www.ncbi.nlm.nih.gov/pubmed/29577050
https://doi.org/10.1155/2018/5376476
http://www.ncbi.nlm.nih.gov/pubmed/7794310
https://doi.org/10.1056/NEJM199411103311906
http://www.ncbi.nlm.nih.gov/pubmed/25037254
https://doi.org/10.12788/j.sder.0058
http://www.ncbi.nlm.nih.gov/pubmed/27779083
https://doi.org/10.2174/1381612822666160928125152


7. Barbaud A, Collet E, Milpied B, Assier H, Staumont D, Avenel-Audran M, Grange A, Amarger S, 
Girardin P, Guinnepain MT, Truchetet F, Lasek A, Waton J; Toxidermies group of the French Society of 
Dermatology. A multicentre study to determine the value and safety of drug patch tests for the three main 
classes of severe cutaneous adverse drug reactions. Br J Dermatol 2013;168:555-62. 
PUBMED | CROSSREF

8. Aquino MR, Sher J, Fonacier L. Patch testing for drugs. Dermatitis 2013;24:205-14. 
PUBMED | CROSSREF

9. Patrizi A, Venturi M, Dika E, Maibach H, Tacchetti P, Brandi G. Cutaneous adverse reactions linked to 
targeted anticancer therapies bortezomib and lenalidomide for multiple myeloma: new drugs, old side 
effects. Cutan Ocul Toxicol 2014;33:1-6. 
PUBMED | CROSSREF

 10. Sanchez-Politta S, Favet L, Kerl K, Dietrich PY, Piguet V. Bortezomib-induced skin eruption. Dermatology 
2008;216:156-8. 
PUBMED | CROSSREF

 11. Chen CB, Wu MY, Ng CY, Lu CW, Wu J, Kao PH, Yang CH, Peng MT, Huang CY, Chang WC, Hui RC. 
Severe cutaneous adverse reactions induced by targeted anticancer therapies and immunotherapies. 
Cancer Manag Res 2018;10:1259-73. 
PUBMED | CROSSREF

 12. Fang B, Song Y, Ma J, Zhao RC. Severe epidermal necrolysis after bortezomib treatment for multiple 
myeloma. Acta Haematol 2007;118:65-7. 
PUBMED | CROSSREF

 13. Wu KL, Heule F, Lam K, Sonneveld P. Pleomorphic presentation of cutaneous lesions associated with the 
proteasome inhibitor bortezomib in patients with multiple myeloma. J Am Acad Dermatol 2006;55:897-900.
PUBMED | CROSSREF

 14. Obeid KM, Ferrara R, Sharma M. Cutaneous lesion induced by a subcutaneous administration of 
bortezomib. Clin Lymphoma Myeloma Leuk 2012;12:284-6. 
PUBMED | CROSSREF

 15. Sotozono C, Ueta M, Koizumi N, Inatomi T, Shirakata Y, Ikezawa Z, Hashimoto K, Kinoshita S. Diagnosis 
and treatment of Stevens-Johnson syndrome and toxic epidermal necrolysis with ocular complications. 
Ophthalmology 2009;116:685-90. 
PUBMED | CROSSREF

 16. Howard GM. The Stevens-Johnson syndrome. Ocular prognosis and treatment. Am J Ophthalmol 
1963;55:893-900. 
PUBMED | CROSSREF

17. Morales ME, Purdue GF, Verity SM, Arnoldo BD, Blomquist PH. Ophthalmic manifestations of Stevens-
Johnson syndrome and toxic epidermal necrolysis and relation to SCORTEN. Am J Ophthalmol 
2010;150:505-10. 
PUBMED | CROSSREF

 18. Kim KH, Park SW, Kim MK, Wee WR. Effect of age and early intervention with a systemic steroid, 
intravenous immunoglobulin or amniotic membrane transplantation on the ocular outcomes of patients 
with Stevens-Johnson syndrome. Korean J Ophthalmol 2013;27:331-40. 
PUBMED | CROSSREF

5/5https://apallergy.org https://doi.org/10.5415/apallergy.2021.11.e17

Bortezomib (Velcade) induced SJS

http://www.ncbi.nlm.nih.gov/pubmed/23136927
https://doi.org/10.1111/bjd.12125
http://www.ncbi.nlm.nih.gov/pubmed/24030368
https://doi.org/10.1097/DER.0b013e3182a0d38a
http://www.ncbi.nlm.nih.gov/pubmed/23638756
https://doi.org/10.3109/15569527.2013.787086
http://www.ncbi.nlm.nih.gov/pubmed/18216478
https://doi.org/10.1159/000111513
http://www.ncbi.nlm.nih.gov/pubmed/29844705
https://doi.org/10.2147/CMAR.S163391
http://www.ncbi.nlm.nih.gov/pubmed/17505132
https://doi.org/10.1159/000102604
http://www.ncbi.nlm.nih.gov/pubmed/17052502
https://doi.org/10.1016/j.jaad.2006.06.030
http://www.ncbi.nlm.nih.gov/pubmed/22633164
https://doi.org/10.1016/j.clml.2012.05.002
http://www.ncbi.nlm.nih.gov/pubmed/19243825
https://doi.org/10.1016/j.ophtha.2008.12.048
http://www.ncbi.nlm.nih.gov/pubmed/13955118
https://doi.org/10.1016/0002-9394(63)90366-0
http://www.ncbi.nlm.nih.gov/pubmed/20619392
https://doi.org/10.1016/j.ajo.2010.04.026
http://www.ncbi.nlm.nih.gov/pubmed/24082770
https://doi.org/10.3341/kjo.2013.27.5.331

	A case of bortezomib (Velcade)–induced Stevens-Johnson syndrome by confirmed patch test
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	REFERENCES


