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Introduction

In patients with hematological malignant neoplasms, whether 
in an active state or in remission, de novo or recurrent cutane-
ous eruptions are common. Around 25% of chronic lymphocytic 
leukemia (CLL) patients have skin changes due to either specific 
skin involvement by seeding malignant cells or nonspecific in-
volvement with secondary nonmalignant etiology, affecting 45% 
of patients (1, 2). A particularly rare and nonspecific manifesta-
tion associated with lymphoproliferative disorders, notably CLL, 
is hypersensitivity to insect bites.

The exaggerated delayed hypersensitivity reaction to mosquito 
bites, initially defined by Weed et al. as reactionary lesions ex-
ceeding 20 mm in diameter with induration, edema, erythema, 
and pruritus, has been observed in 8.3% of CLL patients (3). This 
reaction has been termed “insect bite–like reaction” or “eosino-
philic eruption of hematoproliferative disease” (EEHD) (4). The 
literature on EEHD in CLL primarily consists of individual case 
reports (4, 5) and case series (6, 7). Many patients cannot recall 
having been bitten, triggering an exploration of other etiologies. 
The presence of these lesions, particularly considering their tim-
ing in the course of the disease, can pose a diagnostic dilemma 
and therapeutic challenge for both clinicians and pathologists.

Case report

We present the case of a 70-year-old man with a history of CLL in 
remission (previously treated with two 6-month cycles of fludara-
bine-cyclophosphamide plus rituximab, 2 and 5 years prior) that 
presented to the clinic with an acute polymorphic skin eruption 

on the face. One month later, erythematous livid to purple infil-
trated nodules and papules with dark crusts on an erythematous 
background appeared, and multiple blisters also disseminated on 
his neck, shoulders, and upper and lower extremities (Fig. 1A–C). 
Differential diagnosis included sarcoidosis, dissemination of pri-
mary CLL, and bullous pemphigoid. Direct immunofluorescence 
(DIF) of perilesional skin and indirect immunofluorescence (IIF) 
were negative, which ruled out bullous pemphigoid. Two sepa-
rate biopsy sites were analyzed: a blister on the right hand and 
a nodule on the left lower leg. Histology showed extreme edema, 
scattered eosinophils, and extravasation of erythrocytes in the 
papillary dermis accompanied by perivascular and interstitial in-
filtrates composed of lymphocytes and dispersed eosinophils in 
the reticular dermis (especially on the hand, which had a gigantic 
spongiform vesicle with eosinophils in the lumen). Biopsy of the 
nodule revealed necrobiosis of collagen without mucin deposi-
tion. Alcian blue and colloidal iron staining was negative. Lym-
phocytic infiltrate in both biopsies revealed T cell predominance 
(CD3+, CD5+) and a smaller subset of B lymphocytes (CD20+, 
Pax5+), with individual lymphocytes being Bcl-2+ and CD23+ (Fig. 
2A–D), excluding secondary dissemination of CLL.

Finally, the patient admitted to spending most of his time out-
doors, but he denied insect bites. After the final clinico-histolog-
ical correlation, diagnosis of EEHD / insect bite–like hypersensi-
tivity in a CLL patient post-chemotherapy, without active disease 
at the time, was established.

Treatment that included cephalexin 2 grams daily, antihista-
mines, and local treatment as well as strict avoidance of spending 
time outdoors coincided and led to remission of skin lesions (Fig. 
1D–F).
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Two weeks after achieving remission, the patient presented 
with a leukocyte count of 291 × 109/l (normal 4.0–10.0 × 109/l). 
Over the the next 7 days, he experienced abdominal pain, weak-
ness, sweating, splenomegaly (187 × 91 mm), and enlarged lymph 
nodes (axillary 20 × 20 mm, inguinal 30 × 20 mm, mesenteric 30 
mm). The leukocyte count further increased to a maximum of 
490 × 109/l. Fluorescence in situ hybridization (FISH) analysis re-
vealed chromosome 12 trisomy. A relapse of CLL was confirmed. 
Subsequently, leukocytapheresis was performed and ibrutinib 
140 mg three times daily was instituted.

Discussion

CLL is a malignant lymphoproliferative disorder characterized by 
progressive accumulation of leukemic cells in the blood, bone mar-
row, and lymphoid tissues and is the most common leukemia in 
adults in the western hemisphere (8). Deposition of leukemic cells 
might occur in the skin, which has been recognized as a common 

extranodal area involved (8). There are no concrete or specific skin 
localizations for secondary dissemination. Our patient’s lesions 
were asymmetric, and both solitary as well as grouped and dis-
seminated—that is, on the upper and lower extremities, trunk, and 
face. The distribution was not conclusive for any specific dermato-
logical diagnosis. These types of polymorphic lesions have been 
described in leukemia cutis (4). Histopathology and immunohisto-
chemistry excluded dissemination of CLL. Because multiple blis-
ters arose on the skin, autoimmune blistering disorders needed to 
be excluded. DIF and IIF were performed and were negative.

In addition to the obvious possibility of dissemination of pri-
mary CLL, clinical features and other case reports led to consider-
ation of another differential diagnosis. EEHD has previously been 
described in the literature as a nonspecific phenomenon that was 
occasionally observed in patients suffering from CLL (3).

A personal history of insect bites was not given and subse-
quently denied upon further questioning, thus complicating the 
diagnosis. However, there are reported cases of patients with CLL 

Figure 1 | (A–C) Skin lesions at admission in the patient; (D–F) skin lesions after 6 months of remission.
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and this polymorphic skin occurrence in which insect bites were 
not recalled (9). Furthermore, the literature states that the reac-
tion is often (as in our case) not restricted to exposed areas and is 
not specific during summer only (3, 9).

These skin lesions were described as an “insect bite–like reac-
tion” by Barzilai et al. (6) and later as “eosinophilic eruption of 
hematoproliferative diseases” by Byrd et al. (10). Furthermore, to 
simplify the diagnostics, four criteria were proposed: 1) pruritic 
eruption of nodules, papules, and/or vesiculobullae resistant to 
conservative management; 2) histopathology confirming eosino-
phil-rich dermal lymphohistiocytic infiltrate at the superficial and 
deep dermis; 3) exclusion of other causes of tissue eosinophilia; 
and 4) a previously diagnosed hematological malignancy (10). A 
mixture of T- and B-cell lymphoid cell infiltrates is expected with-
in lesions, along with prominent eosinophilic infiltration and eo-
sinophil granule protein deposition (1). This type of histology was 
observed from two sites in our patient. Furthermore, our patient 
fulfilled all four criteria. Although helpful, these criteria state that 
a preexisting diagnosis of hematological malignancy is required. 
Later studies regarding the aspect of clinical appearance and 
subsequent time of onset relative to CLL had different findings. 
In most cases, eruptions have been reported to appear months to 
years after CLL was diagnosed but can also precede CLL and other 
hematological disorders (9). In the study conducted by Bairey et 
al., it was found that a bite-like reaction occurred before the diag-
nosis of CLL in 10 out of 46 patients. This reaction manifested 1.5 
to 4.0 years before the CLL diagnosis, with a mean duration of 2.25 
years. Notably, the study reported this phenomenon in six spe-
cific cases (9). It has been speculated whether there are prognostic 

implications for EEHD patients with CLL. Multiple studies have 
shown that cutaneous eruption is not related to disease activity or 
the course of the hematological disease (5, 6, 9). In our case, our 
patient had his third relapse after the diagnosis and remission of 
the bite-like reaction.

It is not yet understood what causes the histological changes 
described, and multiple theories have been proposed. One theory 
suggests that eosinophilic infiltration is evoked by the prolifera-
tion of malignant B cells, which is stimulated by increased secre-
tion of interleukin-4 and interleukin-5 (1). The excess in these 
specific interleukins might be connected with an altered immune 
response, which is to be expected in patients with hematological 
malignancy (9). Other speculated triggering factors include chem-
oimmunotherapy, drugs, and bacterial infections (1). Mitteldorf 
et al. reported the presence of neoplastic B cells in skin infiltrate 
using FISH (11). Moffitt et al. concluded that, other than a toxic 
mechanism, it is most likely that an IgE-mediated or inflammatory 
cell–mediated process takes place in the pathogenesis (12).

If these skin changes appear before diagnosing a hematologi-
cal malignancy or relapse, a high index of suspicion is needed 
and further investigation is required. The prognostic implication 
of EEHD is debated. Some authors (9) suggest this issue is worthy 
of further investigation, such as in our case, whereas others (1) 
are certain that the course of CLL is not related to these skin erup-
tions. Regardless, the patient should be observed in multidiscipli-
nary settings and primarily by the hematologist.

In terms of treatment of cutaneous reactions specifically, there 
are several considerable therapeutic modalities because the le-
sions are mostly chronic and fairly resistant to therapy. We treated 

Figure 2 | (A) The diagnosis of exaggerated insect bite-like reaction is supported by extreme edema (hematoxylin and eosin, ×200) and (B) numerous eosinophils 
(hematoxylin and eosin, ×400) in papillary dermis; (C) perivascular infiltration consisted predominately of T (CD3+) lymphocytes (CD3, ×200); (D) B lymphocytes 
(CD20+) were sparse and scattered (CD20, ×200).
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our patient with topical corticosteroids, topical and systemic an-
tibiotics, and systemic antihistamines. Throughout the period of 
treatment, he was advised not to spend too much time outdoors. 
Success was partial, followed by resistance for 2 months, and fi-
nally remission was achieved. Interestingly, the above therapy 
was given and similar during both spending time outdoors and 
strict avoidance. Remission coincided with a period of strict 
2-week avoidance of spending time outdoors, which he finally 
adhered to in the summer period. Some authors have even men-
tioned that chemotherapy and treatment of primary disease may 
positively affect the skin lesions (13–15).

Conclusions

In conclusion, our case of EEHD draws attention to this condi-

tion and emphasizes the importance of raising awareness among 
healthcare professionals, including dermatologists, hematolo-
gists, pathologists, and primary care physicians, regarding this 
relatively common yet underreported eosinophilic eruption. Al-
though studies suggest that the eruption is generally not linked to 
disease activity or course, unique cases such as ours demonstrate 
the potential for this dermatological phenomenon to either pre-
cede the diagnosis of CLL or coincide with its relapse. Thus, in the 
setting of symptoms and signs characteristic of CLL or a previous 
history of CLL accompanied by this dermatological manifestation, 
a high index of suspicion is warranted as well as screening and 
hematological evaluation or re-evaluation. We hope our case will 
motivate more research on this topic with larger sample sizes.


