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Abstract
Waldenstrom's macroglobulinamia

(WM) is a rare malignant lymphoprolifera-
tive disorder, characterized by monoclonal
IgM paraproteinemia and neoplastic prolif-
eration of malignant lymphoplasmacytoid
cells in the bone marrow. Traditionally, WM
has been treated with modalities similar to
those used in the management of other
indolent lymphomas. Just recently, based on
impressive clinical trial results in heavily
pretreated WM patients, a new Bruton
Tyrosine Kinase-inhibitor, Ibrutinib, has
been approved for the treatment of this dis-
order. As the use of Ibrutinib in WM outside
clinical trials is still limited, only few clini-
cal reports illustrating treatment side effects
are currently available. Here we review the
current literature specific on Ibrutinib-asso-
ciated rash in hematologic patients, and
report on an elderly patient with WM, who
developed a red maculopapular non-pruritic
rash 12 weeks after starting Ibrutinib thera-
py. Without modifications of the ongoing
Ibrutinib schedule, the rash regressed within
two weeks of treatment with topical steroid-
containing dermatological compounds.

Introduction
As in other indolent lymphoprolifera-

tive malignancies, not all WM patients
require treatment at the time of diagnosis.
Most often these patients’ disease status will
be followed and cytoreductive intervention
suggested if clinically indicated. In patients
where therapeutic intervention is deemed

necessary Rituximab-based combination
therapy regimens currently remains the
therapy of choice. Monotherapy with
Rituximab is only moderately effective with
overall response rates (ORR) of 40-50% in
previously untreated patients.1

Combinations of Rituximab with conven-
tional cytotoxic agents, such as
Cyclophosphamide and Dexamethasone
(RCD) or Bendamustine (BR), increase
ORR up to 80- 95% and median progres-
sion-free survival (PFS) values to 35-70
months.2,3

A growing number of novel drugs are
currently undergoing clinical trials in WM.
One of these is the Bruton’s tyrosine kinase
(BTK) inhibitor Ibrutinib, recently
approved for the treatment of WM. In WM,
a MYD88L265P mutation has been proven in
93-97% of patients.4 This gain-of-function
mutation activates the BTK pathway, which
in turn increases NF-κB signaling.5

Ibrutinib interferes with this B-cell prolifer-
ation signal by inhibiting the BCR, BTK
pathway, ultimately leading to increased
apoptosis as demonstrated in chronic lym-
phatic leukemia (CLL) cells.6

Several clinical trials with Ibrutinib
have proven the drug to be effective in B-
cell malignancies such as mantle-cell lym-
phoma (MCL) and CLL. A recent clinical
trial has shown Ibrutinib treatment to be
highly effective in WM as well, inducing
durable responses in a group of 63 pretreat-
ed WM patients, with an ORR of 90.5%
along with 2 year PFS and OS of 69.1% and
95.2%, respectively.7 Overall the current
results of Ibrutinib treatment are looking
very promising when compared to previ-
ously used regimens of Rituximab as
monotherapy or regimens of Rituximab
combined with conventional cytotoxic
agents.8 The recent clinical Ibrutinib trial
found grade ≥3 adverse events to be neu-
tropenia (14%) and thrombocytopenia
(13%). Less frequent (≤5%) were cardiac
(e.g., arrhythmia), gastrointestinal (diar-
rhea) and hemorrhagic side effects. Skin
events including pruritus, rash and skin
exfoliation were observed in 2% of patients.
Case reports specifically focusing on skin
reactions to Ibrutinib treatment are
described in CLL and MCL patients.9,10

More recently, Iberri et al. reported on
Ibrutinib-related skin rashes in CLL and
MCL patients. The authors describe two
types of rash presentations: a non-palpable,
largely asymptomatic rash, and a palpable,
pruritic type.11 No detailed clinical descrip-
tions of Ibrutinib associated skin rash have
yet been reported in patients with WM.

Case Report
A 79-year-old man with WM diagnosed

in 2002 presented to our out-patient clinic
for evaluation of increasing pancytopenia
(total white blood cell count 2.9x109/L,
absolute neutrophil count 1.61x109/L;
Hemoglobin 10.63 g/dL, platelet count
146x109/L) and IgM paraproteinemia (3500
mg/dL) associated with fatigue, drenching
night sweats, recurrent bacterial and viral
infections and hypogammaglobinemia. A
bone marrow biopsy revealed marrow com-
partments heavily infiltrated (approximate-
ly 90% of the evaluated marrow cellularity)
by a homogeneous population of lympho-
plasmacytoid cells morphologically and
immunohistochemically (CD2+, CD79a+,
intracytoplasmic κ-light chain restriction)
compatible with WM. The patient had pre-
viously been treated with a number of regi-
mens including a combination of rituximab
+ cyclophosphamide + vincristine + pred-
nisone (R-CVP) in 2004, as well as fludara-
bine (R-FC) in 2009, rituximab + ben-
damustine (BR) in 2012, bortezumib + rit-
uximab + dexamethasone (BDR) in 2015,
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with the most recent therapy given 5
months prior to his out-patient clinic visit.
He was started on Ibrutinib 420 mg PO
daily. The patient continued with two med-
ications he had been receiving over several
months prior to Ibrutinib, i.e. human IgG
immunoglobulin (SC) and Allopurinol
300mg (PO) once daily. 

Twelve weeks after starting Ibrutinib
treatment, the patient developed a painless,
slightly pruritic rash starting from the
groins and wrists and subsequently spread-
ing to trunk, extremities and with single ele-
ments also in the facial area (Figure 1). The
rash was characterized by a diffuse distribu-
tion of bright red edematous maculopapular
elements, ranging from 0.5 to 1 cm in diam-
eter, with sparing of his palms and soles
(grade 3 according to NCI-CTC). Never
before had the patient experienced a similar
rash, nor had any of his family members or
close relations similar symptoms concomi-
tant to the time of onset in the patient. With
regard to WM, the patient had a good clini-
cal response to Ibrutinib, with IgM values
gradually dropping to normal levels within
the first two- three months from treatment
start. Absolute eosinophil count at the time
of rash onset was within normal range (0.2-

0.5x109/L). Blood work showed no signifi-
cant elevation of liver enzymes or signs of
impaired kidney function, which would
suggest a more systemic reaction to the
drug. After an initial clinical assessment,
the patient was referred to the department of
dermatology, where a punch biopsy from a
relevant rash area was obtained for histo-
logical evaluation. This biopsy showed
lymphocytic infiltration with numerous
eosinophil granulocytes, mainly in the
superficial dermal layer, but also in the
perivascular- and interstitial tissue (Figure
2A). A PAS staining of the sample was neg-
ative for fungi (Figure 2B). These findings,
integrated with the clinical picture and the
therapeutic history, led to the diagnosis of
drug-induced rash. Topical steroid treat-
ment was initiated under dermatological
supervision. While effective in eliminating
the pruritus symptoms, topical treatment did
not lead to a rapid resolution of the macu-
lopapular elements. Tapering of Ibrutinib
dose was considered, but not implemented
in the absence of systemic and cutaneous
clinical progression. At subsequent clinical
evaluations, under persistent topical treat-
ment, the rash gradually subsided and even-
tually resolved approximately 3 months

after its onset. At last follow-up, 6 months
after rash resolution, the patient is still on
Ibrutinib and has not experienced reoccur-
rence of the cutaneous manifestations. 

Written consent from the patient has
been obtained.

Discussion
Ibrutinib (Imbruvica, Janssen Biotech),

an oral BTK inhibitor is approved for use in
refractory CLL and MCL. In 2015, Ibrutinib
was also approved for use in pre-treated
adult WM patients, or previously untreated
WM patients not eligible for chemotherapy.
Ibrutinib has been shown to have good clin-
ical and paraclinical effect in these patients,
and is generally very well tolerated with a
low frequency of severe adverse events.12-14

In recently published results, from early
phase clinical trials testing Ibrutinib as
monotherapy in MCL, CLL and small lym-
phocytic lymphoma (SLL), rash occurred at
a frequency of 13-27%.9,10,13-15 A recent
study reporting the Stanford University
experience with Ibrutinib-associated rash
development in MCL and CLL patients
described two different types of clinical pic-
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Figure 1. Pruritic rash in Waldenstrom's patient developed 12 weeks after beginning
Ibrutinib therapy. A) Upper back; B) back thighs and calves; C and D) close-up of rash
papules seen in panels A and B.

Figure 2. A slightly spongiotic reaction with
predominantly perivascular infiltrates of
lymphocytes and eosinophils with a nega-
tive reaction for fungi were seen in the
histopathological examination of the punch
biopsy of the skin (A: Hematoxylin Eosin,
x200; B: Periodic Acid-Schiff, x200).
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tures: i) a non-palpable, late-onset mild
cutaneous eruption not requiring skin-
directed therapy or Ibrutinib tapering; and
ii) a palpable purpuric rash, with earlier
onset, generally more severe, requiring
skin-directed intervention with topical ther-
apy and oral antihistamines.11 In half of the
patients with grade 3 rashes, Ibrutinib was
either tapered or temporarily halted. All
patients were able to resume Ibrutinib treat-
ment at full dose or (in two patients) at a
permanently dose reduced level. Another
group reported of an IgG LPL patient who
developed a rash consistent with
Schnitzler’s syndrome. However rash onset,
look and symptoms in our patient shared
only few similar characteristics with the
typical presentation of Schnitzlers, and thus
the rash was not suspected a part of this spe-
cific syndrome. Apart from being a BTK-
inhibitor, Ibrutinib has been shown to effec-
tively inhibit the epidermal growth factor
receptor (EGFR) in a dose dependent man-
ner.16 Inhibition of EGFR is known to stim-
ulate apoptosis, inflammation, enhance
apoptosis and inhibit cell cycle
progression.17 Cutaneous eruptions are a
well-known adverse effect to EGFR inhibi-
tion by other tyrosine kinase inhibitors
(TKI),18 and similarly Ibrutinib-induced
rash may in part be a result of EGFR inhibi-
tion. The time of onset, and the general
appearance of the rash could resemble a

late-phase IgE-mediated reaction. The his-
tological sample with lymphocytic and
eosoniphile infiltration supports this theory,
although the patient had not experienced
any immediate reaction to the compound,
and had not previously experienced atopic
reactions to other drugs. Another possible
explanation is that the rash represents a
viral reactivation as a result of the patient’s
immunocompromised state. If this were the
case, it would be the first time the patient
experienced viral reactivation during treat-
ment since diagnosed in 2002. No further
investigation of the underlying mechanism
was made, as the rash gradually resolved on
topical steroid treatment. Data on skin-
based toxicity in WM patients are largely
lacking, and as of now only a small amount
of detailed clinical characteristics of rash in
this group of patients have been described.
It is therefore only possible to compare this
presentation to other patient groups.
Ibrutinib-induced rashes have been
described in MCL, CML and CLL patients,
all receiving 400-600 mg of Ibrutinib
(Figure 3).9,11,19,20 As can be seen from these
reports, the time of rash onset is highly vari-
able, with onset as late as 300-400 days
after starting treatment, in some patients.
The rash and pruritus symptoms in our
patient are comparable to the symptoms
described in the MCL/CLL group II.
Compared to this group, rash onset is

delayed in our patient (84 days compared to
median 15 days), and no Ibrutinib tapering
or pausing was deemed necessary. 

Conclusions
Here we report of an elderly WM

patient who developed a rash 84 days after
initiating Ibrutinib therapy. This is, to our
knowledge the first case description of an
Ibrutinib-associated rash in a WM patient.
The possible mechanism could be attributed
to either EGFR action of the compound, IgE
mediated allergic reaction or more simply, a
viral reactivation caused by immunocom-
primisation. In comparison to the other
patient groups, rash onset was delayed and
symptoms were milder when compared to
the other cases presented with pruritic
symptoms, and comparable CLL/MCL type
II rash group of the Stanford study. Due to
the novelty of the drug in the WM setting,
detailed, and disease-specific clinical
descriptions of toxicity profiles in general,
and skin-based in particular, are valuable
information for daily clinical practice.

By providing a detailed report on the
clinical manifestation and subsequent man-
agement of Ibrutinib-associated skin-toxici-
ty in a WM patient, our case report con-
tributes in generating a shared clinical expe-
rience useful for recognition and manage-
ment of Ibrutinib-associated rash. The rele-
vance of this data is underscored by the
increasing use of Ibrutinib in WM, after its
recent approval.
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Figure 3. An overview of rash onset from previously published studies and case reports
regarding Ibrutinib-associated rashes in CML, CLL and MCL patients. References refer
to reference list.
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