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POEMS syndrome is a rare paraneoplastic
syndrome. Diagnosis is made on the pres-
ence of 3 major criteria and 1 minor crite-

rion. The major criteria for the syndrome are
polyradiculoneuropathy, clonal plasma cell disor-
der, sclerotic bone lesions, elevated VGEF, and
presence of Castleman disease. Minor criteria
include organomegaly, endocrinopathy, charac-
teristic skin changes, papilledema, extravascular
volume overload, and thrombocytosis1-4 (Table3,4).
The cause of POEMS (polyneuropathy, organo-
megaly, endocrinopathy, monoclonal gammopathy,
and skin changes) syndrome is unknown. Increased
levels of cytokines, more specifically VEGF, appear
to play a pathogenic role in the disorder.5,6 Although
patients often have higher levels of IL-1�, TNF-�,
and IL-6, increased levels of VEGF are most fre-
quently found and they often decrease with success-
ful therapy.5,7

Efficient treatment consists of irradiation for
patients with localized solitary plasmacytomas and
high-dose chemotherapy with autologous stem
cell transplant for selected candidates.8,9 Treat-
ment with monoclonal VGEF antibodies is con-
troversial.10 Effectiveness of immunodulatory
drugs (IMiDs) and proteasome inhibitors such as
thalidomide and bortezemib has been reported,
but their use is tempered by high incidence of
peripheral neuropathy.11,12 We describe here a
case of POEMS syndrome that showed significant
clinical improvement after treatment with lena-
lidomide. Of note is that even though polyneu-
ropathy is a known side effect of IMiDs, lenalido-
mide is an immune modulator that has the
advantage of being cytotoxic to malignant plasma
cells but has a much lower risk of peripheral
neuropathy.13

Case presentation
A 48-year-old African American woman with di-
abetes mellitus type 2 presented with a 5-month
course of progressive peripheral neuropathy,
weight loss, fatigue, and skin hyperpigmentation.
She denied any urine or bowel complaints, back
pain, trauma, fever, recent infection. Bilateral
lower extremity power was poor (2/5) with com-
plete foot drop and diminished pain, touch, and
vibration sensation. There was marked hyperpig-
mentation and sclerodermoid changes of upper
and lower extremities. Cranial nerves were intact
as well as the findings in the remainder of the
physical exam.

Laboratory findings revealed normal hemoglobin
and white blood cell and platelet counts. Electro-
myography and nerve conduction analysis confirmed
severe neuro-axonal degeneration. CSF analysis
showed elevated protein level of 89 mg/dL. The
patient was diagnosed with chronic inflammatory
demyelinating polyneuropathy (CIDP) and treated
with intravenous immunoglobulin without signifi-
cant improvement. Bone survey and CT chest/ab-
domen/pelvis were performed and showed bilateral
axillary lymphadenopathy, destructive left scapular
lesion with multiple tiny osseous densities and lytic
lesions, shotty para-aortic and inguinal lymphade-
nopathy (Figures 1 and 2).

Further work-up suggested the presence of 2
monoclonal proteins predominantly lambda chain
on urine immunofixation and more than 10%
plasma cells on bone marrow biopsy (Figure 3) all
consistent with POEMS syndrome. The patient
was started on treatment with lenalidomide 15 mg
daily for 21 days of a 28-day cycle with once
weekly dexamethasone (40 mg). By the second
cycle of treatment, the patient was able to perform
more activities of daily living and walk with assis-
tance. The patient continued to improve after ad-
ditional cycles of therapy; this was correlated with
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a significant improvement in electromyography, nerve
conduction studies, and serum light chain assay.

Discussion
Lenalidomide is a synthetic compound that is derived
using structural modification of the chemical structure of
thalidomide to improve potency and reduce side effects. It
is known to be efficacious in the treatment of relapsed
multiple myeloma, chronic lymphocytic leukemia, and
myelodysplastic syndromes with deletion of chromosome
5q.14 It possesses immunomodulatory and antiangiogenic
properties, and although the exact mechanism of action
has not been fully characterized, it exerts its actions on
cytokines, inhibiting the secretion of pro-inflammatory
cytokines (TNF-�, IL-1, IL-6, IL-12) and increasing the
secretion of anti-inflammatory cytokines (IL-10) from
peripheral blood mononuclear cells. The downregulation
of TNF-� secretion is particularly striking and is up to
50,000 times more when compared with thalidomide.15,16

Elevated TNF-� production is implicated in the
pathogenesis of various hematologic malignancies includ-
ing chronic lymphocytic leukemia and myelodysplastic
syndromes.17,18 Similarly reduction in IL-6 and TNF-�
level could explain the action of lenalidomide in multiple
myeloma19 and POEMS syndrome. Recent studies also
suggest that the concomitant use of dexamethasone may
influence lenalidomide’s direct and immunomodulatory
effects.20 A trial of lenalidomide therapy in 9 patients
with POEMS syndrome in France showed marked im-
provement in performance and neurological syndrome.21

Similar results were seen in a trial in Spain.22 Controlled
clinical trials are not feasible in POEMS syndrome be-
cause of the rarity of this disorder however, our patient’s
favorable response to lenalidomide further supports

FIGURE 1 Bone survey showing multiple circular lucencies and
focal densities in pelvis and proximal femur.

FIGURE 2 Bilateral axillary lymph nodes with destructive left scap-
ular lesion.

TABLE Clinical manifestations of POEMS syndrome

Peripheral neuropathy Distal, symmetric, and progressive with a gradual proximal spread, predominantly motor. Subclinical
to very symptomatic respiratory compromise from neuromuscular weakness also occurs.

Castleman disease Giant lymph node hyperplasia, angiofollicular lymph node hyperplasia with no clonal plasma cell
disorder, and typically little to no peripheral neuropathy but has several of the minor diagnostic
criteria for POEMS syndrome.

Osteosclerotic bone lesions 95% of patients have solitary or multiple sclerotic lesions in pelvis, spine, ribs, and proximal
extremities.

Monoclonal plasma proliferative
disorder

Monoclonal protein (almost always lambda) is not large and is missed on serum protein
electrophoresis in nearly one-third of patients if immunofixation(urine/serum) and serum
immunoglobulin free light chain is not performed.

Organomegaly Hepatomegaly, splenomegaly, lymphadenopathy

Endocrinopathy Adrenal, thyroid, pituitary, gonadal, parathyroid, pancreatic

Skin changes Hyperpigmentation, hypertrichosis, plethora, hemangiomata, white nails

Other features Thrombocytosis, papilledema, pulmonary hypertension, restrictive lung disease, Cardiomyopathy
(systolic dysfunction) ,arterial and venous thrombosis
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promising outcome with use of lenalidomide in treatment
of POEMS syndrome.
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FIGURE 3 Normocellular bone marrow with trilineage hematopoiesis and scattered plasma cells (left), and immunostain for CD138 revealing clusters
of plasma cells (� 10% of marrow components; right).
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