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CASE REPORT

Systemic eosinophilia with skin and pulmonary
infiltrates in a patient with chronic lymphocytic
leukemia: A case report
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ABSTRACT

We report on a patient with chronic lymphocytic leukemia (CLL) under treatment with fludarabine who developed skin ulcers,
systemic eosinophilia and pulmonary infiltrates. Despite extensive diagnostic investigations, no cause of the clinical findings
could be detected. After unsuccessful treatment with prednisone and hydroxyurea, the patient died. Autopsy revealed a surprising
diagnosis, explaining all symptoms and findings.
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1. INTRODUCTION
Chronic lymphocytic leukemia (CLL) is the most common
leukemia in adults in the Western world and is frequently
accompanied by eosinophilia. The differential diagnosis
of eosinophilia is very wide, including infection, allergic
diseases, myeloproliferative disorders,[1] lymphoid malig-
nancies,[2, 3] side effects of medical treatment of CLL with
fludarabine,[4] and other causes.[5] We present and discuss
the case of a patient who developed dramatic clinical fea-
tures: rapid deterioration of performance status, high fever,
extremely high eosinophilic counts in peripheral blood, as
well as eosinophilic infiltrates in skin and lungs.

2. CASE PRESENTATION
In 2006, a 75-year-old man who received fludarabine for
B-CLL presented with several small, crusted excoriations on

his forehead. In addition, he demonstrated a 4-centimeter
axillary ulcer (see Figure 1) which he had first noticed two
weeks after the most recent fludarabine infusion. Except for a
minor generalized pruritus, he reported no further symptoms.

Ten years ago, the patient initially presented with supra-
clavicular, axillary and inguinal lymphadenopathy. Biopsy
of a supraclavicular lymph node revealed small lympho-
cytic lymphoma SLL/CLL, CD20, CD5, CD23 positive with
lambda light chain restriction, RAI stage I. In the subsequent
years, symptomatic lymphadenopathy with involvement of
the submandibular gland and left tonsil, lymphocytosis and
thrombocytopenia developed. Over the years, six cycles of
chlorambucil and prednisone and four cycles of cyclophos-
phamide, adriamycine, vincristine, etoposide and prednisone
(CHOEP) respectively, were administered, each leading to
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partial remission and a treatment-free interval of two to three
years. There was no evidence of transformation. Eventually,
progressive lymphadenopathy, splenomegaly, lymphocytosis
(43.4 × 109/L), anemia (hemoglobin 11.9 g/dl) and throm-
bocytopenia (114 × 109/L) occurred. B-symptoms were not
present. Three cycles of single agent fludarabine (25 mg
per square meter on days one to three of a four-week cycle,
corresponding to a dose reduction to 60% of standard dose
due to limited bone marrow reserve in this elderly, pretreated
patient) resulted in partial response of lymphadenopathy, and
lymphocyte count regressed to 4.7 × 109/L. At this time, skin
ulcers on forehead and axilla and eosinophilia (1.1 × 109/L)
appeared. A swab and microbiologic cultures of the axillary
ulcer did not reveal an infectious cause. PCR analysis and
cultures for Mycobacterium tuberculosis remained negative.
An excisional biopsy of the ulcerated axillary lesion showed
a CD1a and S-100 protein positive histiocytic infiltrate with
focally massively interspersed eosinophils, some lympho-
cytes and small areas of necrosis in dermis and subcutaneous
tissue. The favored diagnosis was eosinophilic granuloma
(see Figure 2) without evidence of CLL.

Figure 1. Axillary skin ulcer

One week later, the patient was admitted to the hospital with
fever, chills, and fatigue. Peripheral blood count showed
leukocytosis (46.5 × 109/L), lymphocytosis (14.0 × 109/L),
eosinophilia (22.6 × 109/L), and anemia (hemoglobin
10.2 g/dl). A chest CT scan revealed numerous bilateral
pulmonary micronodulary infiltrates (see Figure 3).

By fiberoscopic bronchoscopy with bronchoalveolar lavage
(BAL) and transbronchial biopsies, eosinophilic alveolitis
(76.5% eosinophilic granulocytes in BAL fluid) was demon-
strated. A pulmonary biopsy showed granulomas with

eosinophilic infiltrates without any specificity, particularly
without admixture of CD1a or S-100 positive histiocytes.
Pneumocystis jirovecii or other infectious, viral, bacterial, op-
portunistic or parasitic agents were not detected. Flow cytom-
etry of peripheral blood revealed a clonal B-cell-population
consistent with CLL. Bone marrow biopsy showed, besides
CLL, 45% eosinophils, but no evidence of myelodysplasia
or myeloproliferation. Testing for the JAK2 V617F mu-
tation and the FIP1L1-PDGFRalpha fusion gene, distinct
genetic alterations which may be present in Philadelphia
chromosome (Ph1) negative myeloproliferative neoplasms
and subtypes of chronic eosinophilic leukemia respectively,
were negative. Despite initiation of treatment with 100 mg
prednisone orally per day, leukocytosis (92.3 × 109/L), lym-
phocytosis (41.1 × 109/L) and eosinophilia (35.1 × 109/L)
progressed, and the patient’s clinical condition worsened. By
administration of hydroxyurea (2 g per day), a temporary re-
duction of eosinophilia was achieved, but thrombocytopenia
(5 × 109/L) and anemia (Hb 7.4 g/dl) worsened. When hy-
droxyurea was stopped, eosinophil counts immediately rose
again. Thrombocyte and erythrocyte transfusions were given.
Bone marrow aspirate revealed increased eosinophils and
absence of megakaryocytes, but no CLL. Over the following
days, the patient’s clinical condition deteriorated and he died,
ten years after initial diagnosis of B-CLL and four months
after first appearance of skin ulcers.

Figure 2. HE-stained tissue section of skin ulcer
The dermal mixed cellular infiltrate is mainly composed of
histiocytes and eosinophils (HE, original magnification 400×).

An autopsy was performed. The immediate cause of death
was an extensive acute myocardial infarction due to coronary
arteriosclerotic stenosis and thrombosis probably triggered
by a bilateral acute pneumonia with pleural effusions. Unex-
pectedly, miliar infiltrates of classical Hodgkin lymphoma
(HL), lymphocyte-depleted subtype, were present in both
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lungs (see Figure 4), the spleen and in the liver, as well as
in abdominal lymph nodes, and bone marrow. No residual
infiltrates of CLL were found in lymph nodes, bone marrow
and parenchymatous organs.

Figure 3. Chest CT scan showing extensive, micronodulary
infiltrates in both lungs

Figure 4. Histology of autopsy lung specimen
Nodular infiltrates of classical Hodgkin Lymphoma, lymphocyte
depleted subtype displaying sparse mononuclear and multinuclear
HRS cells on the background of histiocytes, some lymphocytes and
rare eosinophils (HE, original magnification 400×).

Histopathologic review of the formerly excised ulcerated
axillary mass including additional immunohistochemistry
identified scattered atypical, mononuclear large cells staining
positive for CD30 (see Figure 5) and MUM1 and negative
for CD20, PAX5, CD3, CD15, S-100 and CD1a, thus show-
ing the immunophenotype of Hodgkin and Reed-Sternberg
(HRS) cells.

Figure 5. Immunohistochemistry of skin ulcer
Retrospective immunostaining for CD30 showing occasional
transformed large cells, identified as HRS cells intermingled in a
histiocytic and eosinophilic infiltrate (original magnification
400×)

Clonality of CLL cells (tonsil, bone marrow aspirate) was
demonstrated using polymerase chain reaction (PCR) and
framework analysis of the immunoglobulin heavy chain
(IGHV) gene as described elsewhere.[6] Direct genome se-
quencing of the monoclonal PCR products of CLL cells was
compared to corresponding germline sequences and demon-
strated absence of IGHV mutation. 500 HRS cells were iso-
lated by laser capture microdissection of the CD30-stained
autopsy specimen. Fragment length comparison analysis of
the PCR products suggested lack of clonal relationship of
the CLL and HRS cells of the classical HL (see Figure 6).

3. DISCUSSION
When this patient with CLL presented with fever, skin ulcers
and systemic eosinophilia, we were confronted with major
challenges in differential diagnostics. Our first assumption
was an infection in an immunocompromised patient under flu-
darabine treatment. However, microbiological analyses did
not confirm any bacterial, mycobacterial, fungal or parasitic
pathogen. The presence of CD1a and S-100 protein posi-
tive, histiocyte- and eosinophil-rich infiltrates in the axillary
skin ulcer biopsy led to suspicion of eosinophilic granuloma,
a localized form of Langerhans cell histiocytosis (LCH).
LCH is defined as a clonal proliferation of Langerhans cells
characterized by CD1a and S-100 expression with uni- or
multifocal affection of bones, visceral organs, skin or lymph
nodes. Rarely, general symptoms such as fever, malaise and
peripheral eosinophilia may be present.[7] Since bilateral,
miliary pulmonary infiltrates were also detected in our pa-
tient, we considered pulmonary LCH. However, bronchoalve-
olar lavage showed eosinophilic alveolitis, but no evidence of
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LCH. Lung biopsies demonstrated histologically unspecific
histiocytic infiltrates without expression of CD1a or S-100.
Thus, we considered other causes for systemic eosinophilia
and lung infiltrates. Severe eosinophilia may be associated
with hematological malignancies such as chronic myelo-
proliferative disorders and, usually with less pronounced
eosinophilic counts, with CLL, HL,[1] and fludarabine treat-
ment.[4] Clonal eosinophilia was unlikely considering nega-
tive tests for the FIP1L1-PDGFRalpha fusion gene and the
JAK2 V617F mutation. Eosinophilic pneumonia after fludara-
bine treatment has been reported previously.[8] High-dose
systemic steroid therapy is recommended for fludarabine-
induced eosinophilic pneumonitis and can lead to clinical
improvement and resolution of lung infiltrates.[9] Therefore,
we initiated treatment with prednisone, but no improvement
of symptoms or eosinophilic counts was observed. Sub-
sequently, an attempt of treatment with hydroxyurea was
unsuccessful as well, and the patient died. Surprisingly, au-
topsy showed disseminated organ and bone marrow infiltrates
of classical HL, lymphocyte-depleted subtype, without evi-
dence of CLL. Although association of newly diagnosed HL
with peripheral blood eosinophilia in approximately 15% is a
well-known phenomenon, elevated blood eosinophil counts
are uncommon in lymphocyte-depleted subtype and rarely
exceed 1 × 109/L, let alone extreme eosinophilia of over
35 × 109/L as in the case presented here.[10, 11]

In an attempt to clarify the relationship of the cutaneous
eosinophilic granuloma-like lesion diagnosed shortly prior
to death and the multiorgan manifestations of HL detected at
autopsy, a review of the skin biopsy with extensive additional
immunohistochemical studies was performed. Retrospectiv-
elly, focally intermingled, CD30 positive large mononuclear
cells without prominent nucleoli that did not stain for CD20
or CD3 were identified, thus being compatible with mononu-
clear variants of HRS cells in an inflammatory background.
In the context of disseminated HL, it was concluded that
the lesion corresponded to a cutaneous manifestation of HL
obscured by a predominant proliferation of CD1a and S-100
protein positive Langerhans cells and eosinophils, the latter
component being indistinguishable from eosinophilic granu-
loma (see Figures 2 and 5). In contrast to clonal Langerhans
cells in eosinophilic granuloma, the Langerhans cells and
eosinophils blurring the HRS cells in the skin biopsy are of
reactive nature. Reactively proliferated Langerhans cells are
known to occur rarely in HL,[12, 13] most likely as a result of
cytokine and chemokine production of HRS cells. Further-
more, rare cases of true eosinophilic granuloma associated
with HL in lymph nodes have been observed.[14, 15] As HL
infiltrates may contain numerous eosinophils, these cases
represent a diagnostic challenge.

Figure 6. Fragment length comparison analysis
Microdissected HRS cells of the HL component show monoclonal
rearrangement of 95 base pair (bp) with restriction fragment
length polymorphism analysis of the IGHV gene (upper row), being
distinct from the monoclonal rearrangement of 127 bp in the
SLL/CLL component (middle row). Basepair scale is in the lower
row

Persons affected by CLL are at an increased risk for the
development of secondary malignancies,[16–19] mostly lym-
phomas. 2% to 8% of patients with B-CLL show progression
to a clinical entity known as Richter syndrome/Richter trans-
formation (RS/RT).[20, 21] RS/RT most commonly represents
progression of CLL into diffuse large B-cell lymphoma (DL-
BCL),[22, 23] and should be suspected when rapid clinical
deterioration, fever in absence of infection, and rapidly en-
larging lymphadenopathy appear in a patient with CLL.[20]

In a cohort study of newly diagnosed patients with CLL
between 2000 and 2011 at Mayo Clinic, the incidence of
RS/RT was 2.3%.[24] According to retrospective data, devel-
opment of CLL into HL (termed Hodgkin variant of Richter
transformation, HvRT) occurs in 0.4% of patients with CLL
with a male predominance.[19, 25] Two types of HvRT have
been postulated:[26] In type 1 transformation, HRS-like cells
are interspersed with CLL lymphocytes without the typical
inflammatory background of HL.[20, 25–28] Clonality studies
demonstrate heterogeneous results showing clonal relation-
ship in some of the cases.[6, 29] In contrast, type 2 transforma-
tion is characterized by the occurrence of classical HL with
HRS cells intermingled in the characteristic inflammatory
background infiltrate separately from the CLL cells. Molec-
ular analyses provide evidence in many cases for separate
clonal origins of both tumors supporting development of
HL as a distinct second malignancy.[20, 26, 30, 31] While differ-
ent pathogenetic mechanisms are discussed in both types of
transformation, only type 2 is considered as true Hodgkin
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transformation irrespective of clonal relationship with the
underlying CLL cells.[6, 20, 29–32] In our patient, morpholog-
ical and immunohistochemical findings at autopsy showed
classical HL, namely type 2 transformation. Approximately
half of CLL cases carry a mutation in the variable region
of the IGHV gene.[33] In CLL, unmutated IGHV status (as
in our patient) is one of several adverse prognostic markers
that are independently associated with more aggressive, ad-
vanced stage CLL with significantly lower overall survival
and higher risk for development of RS/RT.[24, 34] In a recent
series of classic RS/RT, 78% of CLL cases showed clonal
progression into DLBCL with identical IGHV sequences in
both lymphoma components. Among those clonally related
RS/RT cases, more than 70% carried unmutated IGHV genes,
whereas most clonally unrelated cases displayed IGHV gene
mutations in the CLL component.[6] In contrast, CLL with
HvRT (type 1 and type 2) predominantly carry mutated IGHV
genes, independent of a clonal relationship.[6, 30, 35] Thus, our
case represents an unusual HvRT developing in the back-
ground of IGHV-unmutated CLL, which fits to the lack of
clonal relationship of both components suggested by the re-
sults of fragment length comparison analysis of IGHV PCR
products.

Whereas primary HL is associated with EBV infection in
30% in developed countries,[36–39] the role of EBV in the
pathogenesis of HvRT is ambiguous. Negativity for EBV
has been described mainly in clonally related cases of CLL
and HL. In contrast, in many published cases of clonally
unrelated HL and CLL, EBV-infection was present.[6, 31, 40]

Immunosuppression induced by fludarabine treatment has
been suggested to play a role in the pathogenesis of EBV
positive HvRT,[31] and cases of clonally related CLL and
HL associated with EBV after fludarabine therapy have been
described.[40] Interestingly, in the case reported here, the
HRS cells of HvRT were EBV-negative in the absence of
clonal relationship between CLL and HL.

Within the last decade, major advances in treatment of
CLL have been accomplished. In the mid to late 2000s,
standard first line treatment of CLL changed from single
agent chemotherapy to rituximab-based chemoimmunother-
apy.[41] As our patient was treated prior to approval of
rituximab for CLL in Switzerland, he was unable to ben-
efit from this development. Currently, anti-CD20 mono-

clonal antibodies (rituximab, ofatumumab or obinutuzumab)
in combination with chemotherapeutic agents are standard
of care in treatment of CLL.[41, 42] Considering the current
approach for elderly patients with CLL, this patient would
most likely have received a chemoimmunotherapeutic treat-
ment regimen such as obinutuzumab/chlorambucil[42, 43] or
rituximab/bendamustine.[44, 45] Recently, another paradigm
shift in treatment of relapsed or refractory CLL has been
heralded by the introduction of promising new treatment con-
cepts including inhibition of Bruton’s tyrosine kinase (BTK),
phospoinositide 3-kinase (PI3K) delta or B-cell lymphoma
2 (Bcl2) and many other novel agents.[41, 42] Given the ex-
tended treatment armamentarium available nowadays and in
the near future, this elderly patient would probably not be
treated with fludarabine today.

HvRT commonly shows an aggressive clinical course and
typically leads to death in a majority of patients within one
year from diagnosis.[46] When multiagent chemotherapy is
administered, overall response rates of around 50% and short
progression-free intervals have been reported.[20, 25] Gener-
ally, clinical outcomes are worse than in de novo HL.[20, 25, 32]

A retrospective analysis demonstrated that patients previ-
ously treated for CLL with fludarabine displayed a more
aggressive course of HL and a shorter mean survival of 0.7
years compared to 2.1 years in the non-fludarabine group.[20]

4. CONCLUSION
We conclude that unexpected clinical findings, especially
eosinophilia, in a patient with CLL, as described in this
report, should lead to inclusion of HvRT in differential diag-
nosis. Repeated invasive diagnostic procedures with biopsy
of suspicious lesions are necessary to come to a clear diagno-
sis in such complex cases, and close collaboration between
clinicians and pathologists within the diagnostic process is
mandatory.
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