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Drug-induced hypersensitivity syndrome (DiHS)/drug
reaction with eosinophilia and systemic symptoms
(DRESS) is a rare, adverse drug reaction with acute skin
rash, fever, lymphadenopathy, eosinophilia, and the invol-
vement of at least one internal organ (especially the liver)
(1, 2). Drug allergy and viral reactivation are implicated
in the pathogenesis of this disease; DiHS and DRESS
could be part of the continuum of the same disease (1),
although human herpes virus-6 (HHV-6) reactivation
is not included in the DRESS criteria (3). Epstein-Barr
virus (EBV), cytomegalovirus (CMV), and HHV-6 are
also reactivated during the course of DiHS/DRESS (1).
We report here the first case of DiHS/DRESS caused by
lenalidomide, a derivative of thalidomide with more potent
immunomodulatory and anti-tumor activities, in which
both HHV-6 and CMV were reactivated.

CASE REPORT

A 59-year-old man presented with a maculopapu-
lar pruritic rash on the face, trunk, upper and low-
er extremities associated with fever (>38.5°C),
periorbital oedema, swelling of the lower lip, and
mild cervical lymphadenopathy (Fig. 1a, b). He
was treated for multiple myeloma and received
a combination therapy with bortezomib, lenali-
domide, and dexamethasone (VRd). Despite the
patient developing a rash 9 days after completing
the first cycles of VRd therapy, the second cycle
was continued and completed. Laboratory tests
revealed leukocytosis (11,900 cells/l; normal
value <9,000 cells/l), eosinophilia (2,980 cells/
pl; normal <500/ pl), monocytosis (1,190 cells/
pl; normal 90-690/ul) and atypical lymphocytes
(2%). Increased serum alanine aminotransferase
(61 U/1; normal 540 U/1), lactate dehydrogenase
(342 U/1; normal 115-245 U/1), and y-glutamyl

junction (Fig. Ic, d). These clinical and laboratory data fulfilled the
diagnostic criteria for DIHS/DRESS (Table I) (1, 2). Monocytosis
and a marked decrease in serum Ig levels confirmed an acute phase
of DiIHS/DRESS (1). The patient’s cutaneous manifestations and
pruritus persisted after the discontinuation of lenalidomide. Admi-
nistration of prednisolone (20 mg/day) improved these symptoms;
it was gradually tapered and ceased in 3 weeks, without recur-
rence. Since thalidomide and its derivatives is critical to prevent
the growth of myeloma cells, pomalidomide, another thalidomide
derivative, was administered to the patient. The cutaneous pruri-
tic manifestations reappeared after administering pomalidomide.
These results indicated that thalidomide derivatives were causative
agents for DIHS/DRESS in this patient. Eventually, the patient ac-
hieved complete remission with an autologous haematopoietic stem
cell transplant. DiHS/DRESS is known to be caused by a limited
number of drugs, and thalidomide and its derivatives represent
potentially responsible drugs for this condition.

DISCUSSION

There are 4 previous reports on DRESS caused by lena-
lidomide (Table I) (4—7). Since HHV-6 reactivation is

transpeptidase (89 U/l; normal <70 U/l), and
decreased serum IgG (510 mg/dl; normal
861-1,747 mg/dl), IgM (7 mg/dl; normal 33—183
mg/dl), and IgA (15 mg/dl; normal 93-393 mg/
dl) levels were also observed. Viral reactivation
was detected; titres of anti-human herpes virus-6
(HHV-6) IgG (using immunofluorescence assay)
and anti-cytomegalovirus (CMV) IgG (using en-
zyme immunoassay) increased from <10 fold (at
presentation) to x640 fold (on day 40) and from
9.3 IU/ml (at presentation) to 17.9 IU/ml (on day

%20

40), respectively.

Abiopsy was taken from an infiltrated erythema
on the patient’s abdomen, and showed perivascular
lymphocytic infiltration in the upper dermis and
liquefaction degeneration at the dermoepidermal
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Fig. 1. Clinical presentations of (a) the face and (b) the trunk at the first visit. Histopathology
of a biopsy specimen. Perivascular lymphocytic infiltration in the upper dermis (c) and
liqguefaction degeneration at the dermoepidermal junction (d) (Haematoxylin-eosin staining;
original magnifications (c: x20, d: x200)). Permission is given by the patient to publish
these photos.
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Table I. Summary of lenalidomide-induced drug-induced hypersensitivity syndrome (DiHS)/drug reaction with eosinophilia and systemic

symptoms (DRESS) cases

Age, Time HHV-6 DRESS criteria
Primary disease years/Sex Medical history interval® reactivation  DiHS criteria  (score) Treatment Reference
Multiple myeloma  78/F Hypertension, diabetes mellitus 4 weeks Positive Typical 7/7 Definite (7) PSL 20 mg/day 4)
Multiple myeloma  65/F Acute interstitial nephritis 4 weeks Negative Atypical 5/7 Definite (7) PSL 80 mg/day (5)
Multiple myeloma  62/F Chronic kidney disease 5 days N.D. Atypical 5/7 Probable (5) PSL (6)
Multiple myeloma  75/F Hypertension, diabetes mellitus 4 weeks N.D. Atypical 6/7 Definite (7) mPSL 80 mg/day (7)
Multiple myeloma  59/M Hypertension, Hyperuricemia 5 weeks Positive Typical 7/7 Definite (7) PSL 20 mg/day Current case

2The period before the onset of rash after lenalidomide administration.

HHV-6: human herpes virus-6; mPSL: methylprednisolone; N.D.: no description; PSL: prednisolone.

not included in the DRESS criteria (2), HHV-6 reacti-
vation was investigated in only 2 cases (excluding the
current case) and found in one. Since the current case
fulfilled both the DiHS and DRESS criteria, this case is
the second definite DRESS with HHV-6 reactivation or
typical DiHS. CMV reactivation was also detected in the
current patient. A recent report has clarified that CMV
DNA positivity affects the clinical course and prognosis
of patients with DiHS/DRESS; CMV DNA-positive cases
took a more severe and protracted course and had a higher
risk of developing CMV-related complications, such as
pneumonia, peritonitis, and intestinal bleeding (8). Since
CMV reactivation was not investigated in other cases, its
involvement in the pathogenesis of lenalidomide-DiHS/
DRESS cases have to be confirmed by further studies.

As shown in Table I, all patients with DiHS/DRESS
caused by lenalidomide had a medical history of hyper-
tension, diabetes mellitus, and/or renal dysfunction,
suggesting that these underlying conditions could be risk
factors for lenalidomide-related-DiHS/DRESS. Alternati-
vely, the drugs used for treating these diseases may affect
the immunomodulatory activity of lenalidomide.

What is the mechanism for lenalidomide caused DiHS/
DRESS? Reductions in CD56" NK cells, CD19* B cells and
serum Ig levels and increases in CD4"CD25"Foxp3* Tregs
are observed in the acute phase of DiHS/DRESS (1).
Thalidomide, lenalidomide, and pomalidomide bind to
cereblon (CRBN), which activates the enzymatic activity
of'the CRBN E3 ubiquitin ligase complex, leading to the
ubiquitination and proteasome-dependent degradation
of Ikaros and Aiolos (transcription regulators of B cell
development) (9, 10). Under normal conditions, Ikaros
stimulates the expression of interferon regulatory factor 4
(IRF4), a key regulator of B cell development at the pre-B
cell stage and plasma cell differentiation. Aiolos is requir-
ed for normal plasma cell development in mice. Thus,
the degradation of lkaros and Aiolos by lenalidomide
suppresses the function of B cells and myeloma growth.

Lenalidomide also affects T cell function through IL-2,
which is required for the maintenance of Tregs (11). Since
Ikaros normally suppresses IL-2 expression in T cells,
its loss due to lenalidomide may activate T-cell mediated
immune responses and increase the Treg population by
the upregulation of IL-2 production.

Causative agents of DiHS/DRESS, such as anticon-
vulsants and sulphonamides, commonly affect B cell
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differentiation and inhibit immunoglobulin production,
although they have different pharmacological effects.
However, the molecular mechanism underlying the
immunosuppressive effects of these drugs remains to be
elucidated. Although the number of DiIHS/DRESS cases
caused by thalidomide derivatives is still limited, ana-
lysis of the cereblon—Ikaros/Aiolos-IRF4/I1-2 signalling
pathway could be helpful in clarifying the mechanism of
the impairment of B and T cell functions in DiHS/DRESS.
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