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LETTER TO THE EDITOR

Skin testing with bendamustine: what 
concentration should be used?
Laura Malinauskiene, Kestutis Cerniauskas, Kotryna Linauskiene*  , Linas Griguola, Anzelika Chomiciene 
and Audra Blaziene

Abstract 

We present a case of the patient, who developed hypersensitivity reaction during the treatment of chronic 
lymphocytic leukemia. Bendamustine was suspected as a culprit agent. The patient as well as 3 controls underwent 
skin testing with the concentrations of the bendamustine described in earlier studies. We doubted the testing 
recommendations as all the controls developed serious local reactions. The clinical meaning of the positive skin test 
reaction in the patient remained unclear and questioned the safeness of recommended testing concentrations as 
in certain situations wrong diagnosis could be made or even harm could be done. Future investigations are needed 
when allergy to bendamustine is suspected.
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To the Editor:

Bendamustine is an alkylating agent used intravenously 
for the treatment of refractory hematologic or other 
malignancies (e.g., chronic lymphocytic leukemia (CLL) 
and B-cell non-Hodgkin lymphoma) with other agent or 
as monotherapy [1]. There a few reported cases where 
hypersensitivity reaction to this drug was reported and 
allergological work-up was carried out [2, 3]. We present 
a case of the patient, who developed hypersensitivity 
reaction during treatment of CLL and bendamustine 
was suspected. She as well as 3 controls underwent skin 
testing with the concentrations of the bendamustine 
described in earlier studies. All controls developed local 
reactions, so the clinical meaning of the positive skin test 
reaction in the patient remained unclear.

A 68-year-old woman, diagnosed with CLL received 
bendamustine tolerating the first two cycles. During the 
third cycle 3 h after bendamustine infusion she suffered 

from fever, chills, pruritus, hives, general malaise and 
hypotension (80/50  mmHg). Tryptase was obtained 
12  h after reaction started, it was < 1.0  µg/l. Reaction 
disappeared within few hours after treatment with saline 
infusion, paracetamol, methylprednisone, noradrenaline 
and antihistamines.

After 3  weeks we performed skin-prick-test (SPT) at 
1 mg/ml and intradermal testing (IDT) at 0.001, 0.01, 0.1 
and 1  mg/ml, with immediate (at 20  min) and delayed 
(at 24 h and 5 days) readings. SPT was negative. IDT at 
0.1 and 1 mg/ml were positive (infiltration, redness and 
papule) at 7–8 h, and remained positive for 6 weeks. As 
negative controls 3 physicians underwent SPT at 1  mg/
ml with negative results and IDT with 0.1 and 1  mg/
ml. These concentrations provoke cutaneous reactions 
in all controls (Fig. 1). Immediate reading showed slight 
erythema which was considered as toxic reaction but 
after 10  days infiltration and redness in the IDT site 
developed at 1  mg/ml, in one case with vesicles, also 
slight induration and redness developed at the sites of 
IDT with lower concentration. Skin biopsy was taken in 
order to differentiate the origin of the skin changes.

Patohistology revealed slight hyperplasia of epidermis, 
moderate vacuolated and necrotic keratinocytes in 
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the basal layer of epidermis, lymphocytic spongiosis. 
In the papillary dermis perivascular infiltration with 
PMN, edema on the endothelium, leucocytoclasis, signs 
of the exocytosis of lymphocytes. All changes were 
more pronounced in the specimen taken form 1  mg/
ml site in comparison with 0.1  mg/ml. Conclusion of 
the pathological examination was as follows: junction 
dermatitis with the signs of vasculitis, most probable 
toxic skin damage.

Skin reactions in the controls persisted for 6  weeks, 
after this brown pigmentation remained visible for 
4 months.

In this case we showed that it is risky to rely on 
positive skin reactions when non standardized skin 
concentrations are used. According to ENDA/EAACI 
Drug Allergy Interest Group position paper except for 
platinum salts, an IgE-mediated hypersensitivity to 
chemotherapeutic drugs has not been demonstrated 
[4]. The irritant potential of chemotherapeutic drugs 
appears to be low. For platinum salts, the use of 
undiluted drugs is recommended for skin testing. For 
other chemotherapeutic drugs, SPT with undiluted 
agents are probably nonirritant, but due to toxicity 
concerns, a general recommendation cannot be given. 
For IDT, a 1/10 dilution of most chemotherapeutic 

drugs is nonirritant and may be used in clinical practice 
(moderate/strong), whereas higher concentrations 
appear to be irritant. Some authors describe successful 
desensitization with bendamustine in case when 
hypersensitivity to bendamustine was diagnosed by 
skin testing without testing controls. Skin reactions 
including rash, toxic skin reactions and bullous 
exanthema to bendamustine were reported in clinical 
trials and during post marketing. More events occurred 
when bendamustine was used in combination with 
other anticancer drugs [5]. In our patient we obtained 
positive skin test reactions morphologically looking 
like a true allergic reaction, but our controls developed 
much more severe reaction. We carefully studied all 
steps of testing controls and virtually denied possibility 
of errors (e.g., incorrect dilution). In the earlier 
study 3 patients with CLL were used as controls and 
did not experienced any reaction on SPT and IDT 
with bendamustine [3]. We suggest that our patient 
was immunosuppressed because of her disease and 
treatments she received and this resulted in milder 
skin reaction. So it is unknown what control is more 
reliable—the one with the same disease or a healthy 
one. Nevertheless, patient was diagnosed as having 
allergy to bendamustine and her treatment was changed 
to ibrutinib. Testing controls is very helpful although it 
raises ethical issues as this procedure can be harmful 
and leave at least skin disfigurement. Skin biopsy in 
some cases can be helpful to differentiate between toxic 
and allergic reactions.
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Fig. 1  Cutaneous reaction to bendamustine at 0.1 and 1 mg/ml after 
10 days in one of the control patient



Page 3 of 3Malinauskiene et al. Allergy Asthma Clin Immunol           (2020) 16:70 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

Received: 29 April 2020   Accepted: 24 July 2020

References
	1.	 Leoni LM. Bendamustine: rescue of an effective antineoplastic agent from 

the mid-twentieth century. Semin Hematol. 2011;48:S4–11.
	2.	 Martin Garcia C, Sierra Pacho M, Moreno Rodilla E, et al. Successful 

bendamustine desensitization for a delayed-type hypersensitivity 
reaction. J Investig Allergol Clin Immunol. 2019;29:68–9.

	3.	 Barbarroja-Escudero J, Sanchez-Gonzalez MJ, Antolin-Amerigo D, 
Rodriguez-Rodriguez M, Alvarez-Mon M. Hypersensitivity reactions and 
drug fever by bendamustine: a case report of three patients. Allergol Int. 
2015;64:109–11. https​://doi.org/10.1016/j.alit.2014.08.011.

	4.	 Brockow K, Garvey LH, Aberer W, et al. Skin test concentrations for 
systemically administered drugs—an ENDA/EAACI Drug Allergy Interest 
Group position paper. Allergy. 2013;68:702–12.

	5.	 European medicines agency. Bendamustine hydrochloride. Annex I. 
Scientific conclusions and grounds for the variation to the terms of the 
Marketing Authorisation(s). https​://www.ema.europ​a.eu/en/docum​ents/
psusa​/benda​musti​ne-hydro​chlor​ide-cmdh-scien​tific​-concl​usion​s-groun​
ds-varia​tion-amend​ments​-produ​ct/00003​162/20170​1_en.pdf. Accessed 
1 June 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/j.alit.2014.08.011
https://www.ema.europa.eu/en/documents/psusa/bendamustine-hydrochloride-cmdh-scientific-conclusions-grounds-variation-amendments-product/00003162/201701_en.pdf
https://www.ema.europa.eu/en/documents/psusa/bendamustine-hydrochloride-cmdh-scientific-conclusions-grounds-variation-amendments-product/00003162/201701_en.pdf
https://www.ema.europa.eu/en/documents/psusa/bendamustine-hydrochloride-cmdh-scientific-conclusions-grounds-variation-amendments-product/00003162/201701_en.pdf

	Skin testing with bendamustine: what concentration should be used?
	Abstract 
	Acknowledgements
	References




