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Abstract: A 49-year-old male patient who had been diagnosed with variable hairy cell leukemia 
(HCL-V) was treated with interferon for half a year but exert no obvious effect. After two courses 
of chemotherapy with cladribine, he achieved remission, and splenomegaly significantly improved 
(the length in craniocaudal dimension decreased from 15.8cm to 11.8cm). Four years later, the 
patient got disease relapse and was recommended for another cycle of cladribine (6mg for 7 days). 
On the last day of cladribine, the patient developed fever with needle-like red rashes on the face, 
limbs, and trunk. At the very beginning, the rash was lighter in color, sparsely distributed, and 
without obvious itching. Three days later, the rash gradually darkened, expanded and merged, with 
itching. With the application of high dose gamma globulin and corticosteroids (prednisolone 
combined with dexamethasone), the rash finally faded, and the patient was discharged. Rash 
caused by cladribine is not uncommon, such serious and widespread drug-induced rash is rare, 
and there are few reports. This article reviewed relevant studies and treatments. 
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Introduction
Hairy cell leukemia (HCL) is a rare B cell chronic lymphoproliferative disease 
(B-CLPD), with a characteristic of villous processes on the cell surface and “fried egg- 
like” cytoplasm. It can be divided into classic hairy cell leukemia (HCL-C) and variable 
hairy cell leukemia (HCL-V).1 Flow immunotyping showed mature B cell-associated 
antigen expression and high expression of CD20 and CD22,2 CD 103 and Annexin A1 
were specifically expressed in HCL.3,4 The current first-line treatment for HCL, 
whether HCL-C or HCL-V, is purine nucleoside analogs (PNA) cladribine,5 which 
has a high complete remission rate, but also with high unpredictable side effects, such 
as bone marrow suppression, infection, skin reactions, and secondary malignant 
tumors. Herein, we report a rare case of HCL-V that showed severe denudation-like 
systemic rash after cladribine treatment. To the best of our knowledge, only five cases 
have been reported, two with HCL and the other three with chronic lymphocytic 
leukemia (CLL). Our case will help better understanding the development and prog-
nosis of the severe rash in HCL during cladribine application.

Case Presentation
A 49-year-old male without underlying diseases presented abdominal distension and 
fatigue in January 2015. He was diagnosed with HCL-V by bone marrow aspiration, 

Correspondence: Dijiong Wu  
Department of Hematology, First 
Affiliated Hospital of Zhejiang Chinese 
Medical University, 54 Youdian Road, 
Hangzhou, Zhejiang 310006, People’s 
Republic of China  
Email wudijiong@zcmu.edu.cn

submit your manuscript | www.dovepress.com International Journal of General Medicine 2020:13 1187–1192                                           1187

http://doi.org/10.2147/IJGM.S281476 

DovePress © 2020 Dong et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of General Medicine                                             Dovepress
open access to scientific and medical research

Open Access Full Text Article

http://orcid.org/0000-0003-2338-9365
mailto:wudijiong@zcmu.edu.cn
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


immunophenotyping, and related gene tests (BRAF-V600E). 
Two cycles of Cladribine (7 mg, d1–d5 (day, d)) were admi-
nistered on August 8 and September 23, 2016, respectively. 
The patient did not present fever, rash, or other side effects 
during the process. Moreover, the size of the spleen was 
significantly reduced after treatment (with a length in cranio-
caudal dimension from 15.8cm to 11.8cm), and the case 
achieved disease remission.

Four years later (On July 9th, 2019), the patient com-
plaining of fatigue and recurrence of abdominal distension, 
and admitted to our hospital. Blood routine test showed 
white blood cell (WBC) 2.6×109/L, lymphocyte 41.7%, 
hemoglobin (Hb) 132 g/L, and platelet (PLT) 88×109/L. 
Lymphocyte subsets with flow cytometry showed 54.63% 
T cell (CD3+CD45), 31.06% B cell (CD19+) and 10.4% 
Treg (CD4+/CD25+/CD127-). Ultrasound indicated spleno-
megaly (with a length of 13.8cm in craniocaudal dimension), 
and lymphadenopathy in bilateral neck, supraclavicular, and 
inguinal. Bone marrow aspiration showed that lymphocytes 
accounted for 12.5%, and no obvious abnormality was 
detected in morphology. Flow immunophenotyping can 
detect abnormal B lymphocyte population, the phenotype 
was similar to the initial course and mainly expressed 
CD19++, CD45++, HLA-DR++, CD22++, CD20++, 

CD103++, CD99+, CD25-, CD117-, CD56-, and FMC7- 
(Figure 1), which indicated the relapse of the disease.

Four days later, the patient was initiated with cladribine 
at the dosage of 6 mg, from day (d) 1 to d7. On the 
last day of treatment, the patient developed a slight skin 
rash with itching on the chest, for which, anti-allergic 
drugs were administered. However, he had a high fever 
(over 39°C) and shivering with rash spreading throughout 
the body in the afternoon. The detection of C reaction 
protein (CRP) and procalcitonin (PCT) showed slight 
increase (CRP 30mg/L and PCT 0.35ng/mL), and Chest 
CT did not indicate any infection. On the next day, the rash 
still worsened without oral mucosa and genitalia involve-
ment. The relative of the patient complained about the 
situation and reject to perform the skin biopsy. 
Considering the continued fever, the possibility of second-
ary infection could not be fully excluded. Moxalactam was 
further administered for anti-infection, and dexamethasone 
5 mg×7 d combined with methylprednisolone 40 mg×10 
d for anti-inflammatory. During the first two days of treat-
ment, the patient still had a high fever with a systemic 
rash. Moreover, the rash on the chest and abdomen, back, 
and both lower limbs (Figure 2A–C) darkened and was 
intensively distributed. Ascribe to the hematological 

Figure 1 Flow cytometric (FCM) immunophenotyping of the bone marrow. FCM indicated that the abnormal B lymphocyte population mainly expressed CD19, CD45, 
HLA-DR, CD22, CD20, CD103, CD99 and negative for CD25, CD117, CD56, and FMC7.

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                  

International Journal of General Medicine 2020:13 1188

Dong et al                                                                                                                                                            Dovepress

http://www.dovepress.com
http://www.dovepress.com


toxicity of cladribine, the patient suffered from neutrophil 
deficiency, granulocyte colony-stimulating factor (G-CSF) 
was used to stimulate the hematopoiesis and the antibiotic 
was changed to Meropenem. Three days later, the patient’s 
body temperature returned to normal, but no significant 
decrease was observed in the systemic rash. 
Immunoglobulin 15g/day was added for 3 days to alleviate 
the immune response, ebastine was taken orally, and 
sodium thiosulfate was administered for anti-allergic treat-
ment. Five days more, the rash began to fade, and disap-
peared 10 days later. Then, the patient was discharged 
(Figure 2D–F).

Discussion
HCL accounts for 2% of adult leukemia, the median age of 
onset was 60–70 years.6 Purine analogs are currently the 
standard first-line treatment for any type of HCL. 
Cladribine and pentostatin alone can achieve a high 

complete remission (CR) rate, but HCL is prone to 
relapse.7 Rosenberg et al8 reported the first-line treatment 
of cladribine in 88 young patients with HCL, among 
whom, the longest median overall survival (OS) was 231 
months. Adverse reactions of cladribine including bone 
marrow suppression (neutropenia, thrombocytopenia and 
anemia), infection (bacteria, virus, fungus, and herpes 
simplex), skin reactions (rash, papules, and erythema 
with the incidence rate 21–51%),2,9 secondary malignant 
tumors, autoimmunity disorder, and rare toxicity.10,11 

Among which, bone marrow suppression and infection 
are most common. The presentation of skin reactions was 
not rare during cladribine treatment, but most of them 
were mild rashes. Currently, limited data are available (3 
papers with 5 cases) on extremely severe skin rash caused 
by cladribine (Table 1). In our case, the patient developed 
a severe systematic skin rash (except oral cavity and 
genitalia) on the last cladribine injection, which presented 

Figure 2 The change of skin rash induced by cladribine in HCL, before (A–C) and after (D–F) rescue. The diffuse, exfoliated, and itchy erythema (throughout the chest, 
back and limbs) gradually faded after a combination treatment with corticosteroids, immunoglobulin, ebastine, and sodium thiosulfate.
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with high fever, diffuse, exfoliated, and itchy erythema 
throughout the body (face, limbs and trunk). With 
a timely multiple treatment for 10 days, including corti-
costeroids and immunoglobulin, the fever and rash got 
completely controlled and the occurrence of severe com-
plication such as exfoliative dermatitis was avoided.

The underling mechanism of severe rash after cladri-
bine application is not clear. Some studies considering that 
a large part of the skin reaction is associated with allopur-
inol. When cladribine and allopurinol are used together, it 
will increase the chance of rash, and the skin reactions 
alleviated spontaneously after allopurinol withdrawal.12,13 

Two patients with HCL who received cladribine treatment 
in the same center had severe skin reactions;14 one 
received a combination of allopurinol and compound sul-
famethoxazole, and on day 5 after treatment, the patient 
developed a severe rash with life-threatening bleeding and 
disseminated intravascular coagulation (DIC). Thus, the 
allopurinol and compound sulfamethoxazole were ceased, 
and hydrocortisone 200 mg/4h was administered. The rash 
disappeared gradually after 1 week.15 Typically, allopur-
inol is used to treat hyperuricemia and tumor lysis,13 and 
patients using cladribine for HCL should avoid it as much 
as possible, so as in our case. In addition, some studies 
reported that the skin reaction after cladribine treatment 

might be correlated to increased drug hypersensitivity 
caused by cladribine-induced T cell imbalance. Ganzel 
et al9 collected 35 HCL patients treated with cladribine, 
and found that the frequency of rashes was quite high (18/ 
35, 51%), which could be attributed to the simultaneous 
use of penicillin/trimethoprim-sulfamethoxazole (TMP- 
SMZ), G-CSF, and sulfonamides.16 Meunier reported that 
21% (7/33) had skin reactions within one month after 
cladribine, and 5 might be related to the use of 
antibiotics.17 Also, in CLL patients treated with cladribine, 
the occurrence of skin lesions might be attributed to the 
simultaneous use of ciprofloxacin and fluconazole.18,19 In 
our case, we consider that the onset of body rash may 
ascribe to the accumulation of cladribine, and the early 
prophylactic anti-infection may contribute to the delayed 
allergy. Simultaneously, to mitigate bone marrow suppres-
sion, G-CSF was utilized to promote the hematopoiesis. 
The use of antibiotics and G-CSF might accelerate the 
induction or aggravate the occurrence of severe rash.

The incidence of rash in non-leukemia disease, such as 
multiple sclerosis, is quite low (~2.4%)20 when compared 
with leukemia patient treated with cladribine. This reminds 
us that the primary disease may also be related to skin 
reactions. For severe and life-threatening skin reactions, we 
should intervene early to prevent the occurrence of toxic 

Table 1 Comparison of the Literature on Cases of Severe Rash During the Cladribine Treatment in HCL and CLL

Case Study Age 
(Years)/ 
Gender

Primary 
Disease

Treatment Skin Rash 
(Manifestation)

Fate Skin Rash 
Treatment

Suspicious 
Combined Drugs

1 Grey et al,14 

2000

82/F HCL Cladribine Back, groin, then 

quickly wide, blisters 
(merged DIC)

Survive Corticosteroids Allopurinol, 

Imipenem, 
Trimethoprim- 

sulfamethoxazole

2 Grey et al,14 

2000

67/F HCL Cladribine Back to body 

erythema

Survive Corticosteroids Trimethoprim- 

sulfamethoxazole, 

Imipenem

3 Meunier 
et al,17 1996

N/F HCL Cladribine Toxic epidermal 
necrolysis

Survive Unknown Amoxicillin or 
sulfonamides

4 Rossini et al,19 

2004
67/M CLL Chlorambucil, 

Prednisone, 

Cladribine

Whole body itching, 
rash (erythema, 

blisters)

Survive Corticosteroids Ciprofloxacin and 
fluconazole as 

prophylaxis

5 Rossini et al,19 

2004

62/M CLL Chlorambucil, 

COP, 

Cladribine

Erythema, blisters, 

ulcers, diffuse dermal 

necrosis

Survive Corticosteroids Ciprofloxacin and 

fluconazole as 

prophylaxis

Abbreviations: COP, cyclophosphamide, vincristine and prednisone; HCL, hairy cell leukemia; CLL, chronic lymphocytic leukemia; DIC, disseminated intravascular 
coagulation.
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necrosis and dissolution. Desensitization schemes should be 
considered when simultaneous use with antibiotics, and the 
use of antibiotics and G-CSF should also be in caution when 
it is not determined whether the infection is bacterial or bone 
marrow suppression appeared agranulocytosis.

Abbreviations
HCL, hairy cell leukemia; CLPD, chronic lymphoproli-
ferative disease; PNA, purine nucleoside analogs; CLL, 
chronic lymphocytic leukemia; WBC, white blood cell; 
Hb, hemoglobin; PLT, platelet; CRP, C reaction protein; 
PCT, procalcitonin; G-CSF, granulocyte colony- 
stimulating factor; CR, complete remission; OS, overall 
survival; DIC, disseminated intravascular coagulation; 
TMP-SMZ, trimethoprim-sulfamethoxazole.
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