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Abstract

POEMS (polyneuropathy, organomegaly, endocrinopathy, monoclonal protein, skin changes) syn-
drome is rare, with polyneuropathy and monoclonal plasma cell disorder generally considered as
essential diagnostic symptoms. We report two cases of POEMS syndrome without monoclonal
protein expression. The first case was a 72-year-old man who had experienced recurrent edema
of the lower limbs for 2 years and abdominal distention for 2 months. The other case was a
62-year-old man with a 5-year history of recurrent numbness of the extremities and muscle
weakness, which had become serious over the preceding 3 months. Both patients had various
symptoms that matched those of POEMS syndrome, but neither had monoclonal protein expres-
sion. However, a diagnosis of POEMS syndrome was made in each case. Both patients were
treated with lenalidomide and dexamethasone, after which their symptoms improved and labo-
ratory test results normalized. The findings in these two cases suggest the possibility that POEMS
syndrome may occur without monoclonal protein expression. The diagnostic criteria of POEMS
syndrome may thus need further investigation.
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Introduction

POEMS (polyneuropathy, organomegaly,
endocrinopathy, = monoclonal  protein,
skin changes) syndrome is a rare syndrome
characterized by the presence of monoclo-
nal plasma cell disorder, multiple peripheral
neuropathy, and one or more of the
following features: organomegaly, endo-
crinopathy, typical skin changes, edema,
papilledema,  osteosclerotic  myeloma,
Castleman disease, and increased serum
level of vascular endothelial growth factor
(VEGF).! Polyneuropathy and monoclonal
plasma cell disorder are generally consid-
ered essential for the diagnosis of POEMS
syndrome.? In the current study however,
we report on two cases of POEMS syn-
drome without monoclonal protein (M pro-
tein) expression.

Case reports

A 72-year-old man had experienced abdom-
inal distention and edema of the lower
limbs for 2 years and was subsequently hos-
pitalized in 2016. Skin pigmentation was
noted on the ankles, and later on the
dorsum of the hands. The patient developed
massive ascites 2 months prior to the cur-
rent hospital admission. The ascites
appeared to be exudative and the symptoms
recurred several times, despite intermittent

diuretic therapy. The cause of the ascites
could not be determined, even after laparo-
scopic exploration. The patient also experi-
enced paresthesia and numbness in both
hands and loss of physical strength before
admission to our hospital.

Examinations performed at hospital
admission revealed bean-sized lymph
nodes in both sides of the neck, clavicle,
armpit, and groin, a distended abdomen,
obvious pitting edema in the lower limbs,
and the dorsa of the hands and ankles
were dark (Figure 1).

The patient showed hypothyroidism,
with thyroid-stimulating hormone, free tri-
iodothyronine, and free thyroxine levels of
8.52 (normal range: 0.35-4.94 mIU/L), 1.55
(normal range: 2.63-5.70 pg/mL), and 0.63
(normal range: 0.7-1.48 ng/dL), respective-
ly. His testosterone level was 0.42 (normal
range: 1.75-7.81 pg/L) and pituitary prolac-
tin level was 15.58 (normal range: 2.64—
13.13 pg/L). The patient was therefore
considered to have hypogonadism. His cor-
tisone levels at midnight, 8 am, and 4 pm
were 5.55 (normal range: 0.00-5.00 pg/dL),
7.92 (normal range: 6.70-22.60 ng/dL), and
7.06 (normal range: 0.00-10.00 pg/dL),
respectively, and his adrenocorticotropic
hormone (ACTH) levels at 8 am and 4 pm
were 55 (normal range: 1-80 ng/L) and 34
(normal range: 5-40 ng/L), respectively. He
was therefore diagnosed with mild adrenal

Figure |. Pigment deposition. (a, b) Pigment deposition in the dorsum of hands and ankles in case I. (c)
Pigment deposition in the lower limbs in case 2 (upper, healthy female; lower, patient limbs)
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insufficiency. His serum VEGF level was
557.2 (normal range: 0—142 pg/mL).

B-scan ultrasonography indicated a
small amount of bilateral pleural effusion,
pericardial effusion, and massive effusion in
the abdomen and pelvic cavity. Puncture
drainage showed that the ascites was exu-
dative. Malignancy and tuberculosis were
ruled out. Radiography showed no osteo-
lytic lesions in the skull or pelvic cavity.
Echocardiography showed moderate pul-
monary hypertension. Biopsy of the left
supraclavicular lymph node demonstrated
reactive hyperplasia. Electromyography
revealed peripheral nerve damage in the
upper and lower limbs (axonal degeneration
and demyelination) and a significantly pro-
longed F-M interval, indicating decreased
nerve conduction and prolonged distal
latency, with a distal, symmetric, and pro-
gressive distribution and gradual proximal
spread.

(a) (b)

The patient’s serum immunoglobulin
(Ig) G, kappa light chain, and lambda
light chain levels were 2400 (normal range:
751.0-1560.0 mg/dL), 1970 (normal range:
629-1350 mg/dL), and 962 (normal range:
313-723mg/dL), respectively, urinary Ig
kappa and lambda light chain levels were
18.7 (normal: <1.85 mg/dL) and <5.00
(normal: <5.00mg/dL), respectively, and
his 24-hour urinary protein level was
250 mg. Serum and urine immunofixation
and urine electrophoresis revealed no M
protein expression (Figure 2). No free Ig
monoclonal light chain was detected. Bone
marrow aspiration and biopsy revealed
hyperproliferation without plasmacytoma,
and immunohistochemistry demonstrated
no monoclonal hyperplasia. Amyloidosis
was also ruled out based on skin and
rectum biopsy findings.

The patient had typical multiple periph-
eral neuropathy, as an essential diagnostic
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Figure 2. Lack of monoclonal protein detection. No monoclonal protein was detected by (a) serum
immunofixation, (b) ascites immunofixation, (c) urine immunofixation, or (d) serum electrophoresis. SP,
serum protein; G, immunoglobulin G; A, immunoglobulin A; M, immunoglobulin M; «, kappa light chain; 4,

lambda light chain; ALB, albumin
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criterion of POEMS syndrome. He also
demonstrated the major criterion of high
serum VEGF, as well as many minor fea-
tures, including extravascular volume over-
load, organomegaly, endocrinopathy, and
typical skin changes. However, the patient
lacked M protein. Other diagnoses, includ-
ing Castleman disease, were ruled out
because the pathology was not supported.
After a multidisciplinary  discussion,
the patient was diagnosed with POEMS
syndrome. He received levothyroxine
12.5 ng/day for hypothyroidism, hydrocor-
tisone 20mg every morning for adrenal
insufficiency, diuretics for ascites, and
mecobalamin for peripheral neuropathy.
He also received six 4-week cycles of lenali-
domide 10 mg for 21 days and dexametha-
sone 20 mg for 5 days (LD regimen) over the
following 6 months. The patient’s ascites
and edema improved after one cycle of the
LD regimen, and both his hypothyroidism
and testosterone level normalized after four
cycles, even without levothyroxine sodium
tablets and cortisone replacement therapy.
The patient completed six cycles of the LD
regimen, after which all his symptoms
improved and the laboratory test results,
including VEGF levels, normalized. The
patient is currently undergoing follow-up.
In another case, a 62-year-old man was
admitted to our hospital in February 2017
with a 5-year history of recurrent numbness
in the extremities and muscle weakness. He
experienced consistent tingling and pares-
thesia in the fingers and feet and darkening
of the skin. The patient received gamma
globulin for 5 days at a local hospital in
2013, followed by prednisone 55mg/day
for 1 month. His symptoms seemed to
improve and the dosage of prednisone was
gradually decreased to 5 mg. However, the
numbness in the extremities and muscle
weakness worsened again, preventing him
from walking or grasping for 3 months
before presenting to our hospital. He had
also been diagnosed with hypothyroidism

1 year previously and took levothyroxine
every day.

On admission, the patient had several
bean-like lymph nodes in his left axilla,
obvious pigmentation in the lower limbs
(Figure 1), and mild edema in both extrem-
ities. Muscle power in his upper limbs was
normal, his lower extremity proximal
muscle power was level 5— and his distal
muscle power was level 2. His symptoms
were distal, symmetric, and progressive,
with a gradual proximal spread. The patient
showed a weak tendon reflex and no
tibial nerve reflex. The distal limbs showed
sock-like hypoalgesia. Both the finger-to-
nose test and heel-knee-tibia test indicated
instability. Roberg sign was positive.
Electromyography revealed peripheral
nerve injury in the upper and lower limbs,
involving both motor and sensory sensa-
tions. The F wave was absent in both the
upper and lower limbs, and the tibial nerve
reflex was also lacking. The patient revealed
proximal, symmetrical polyneuropathy
involvement with motor and sensory sensa-
tions, consistent with demyelinating
polyradiculoneuropathy.

Biochemical examination revealed renal
dysfunction (creatinine, 151 umol/L). His
thyroid function was within the normal
range due to levothyroxine treatment, his
testosterone level was 1.31 pg/L (normal
range: 1.75-7.81ug/L), and his pituitary
prolactin level was 27.03pg/L (normal
range: 2.64-13.13 pg/L). The patient was
therefore considered to show hypogonad-
ism. His cortisone and ACTH Ilevels were
slightly  decreased  (morning 47ng/L
[normal range: 10-80ng/L], and afternoon
3ng/L [normal range: 5-40ng/L]), and an
ACTH stimulation test indicated adrenal
insufficiency. Unfortunately, the patient’s
VEGF level was not available.

Radiography showed obvious osteoscler-
otic lesions in the skull (Figure 3). Other
examinations revealed splenomegaly
(spleen thickness 4.7 cm), and ultrasound
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Figure 3. Obvious osteosclerotic lesions in the
skull in case 2

showed minor pericardial effusion, pleural
effusion, and abdominal pelvic effusion.

The patient underwent several serum
and urine electrophoresis and immunofixa-
tion assessments, but no M protein was
observed. Bone marrow aspiration and
biopsy showed no plasmacytosis or mono-
clonal light chain. Similar findings were
obtained with lymph node biopsy.
Amyloidosis was also ruled out based on
skin and rectum biopsy findings.

The patient had obvious polyneurop-
athy, as a mandatory criterion of POEMS
syndrome, typical osteosclerotic lesions,
endocrine disorders, skin changes, and
splenomegaly. He was therefore finally
diagnosed with POEMS syndrome based
on one mandatory, one major, and several
minor criteria. He was administered LD
treatment. His nerve symptoms improved
after five cycles of treatment, and his
kidney, adrenal, and gonad functions all
became normal. The patient’s condition
remained stable during follow-up.

Both patients provided written informed
consent for publication of this report.

Discussion

The acronym POEMS was suggested in the
1980s to define the disorder characterized by
the following constellation of findings: poly-
neuropathy, organomegaly, endocrinopathy,

monoclonal protein, and skin changes.?
Many additional features have been
described for this syndrome, including scle-
rotic bone lesions, Castleman disease, ele-
vated VEGF levels, papilledema, pleural
effusion, edema, ascites, erythrocytosis,
and thrombocytosis.! However, not all the
features are required to make the diagnosis.
The International Myeloma Working
Group criteria considered both polyneurop-
athy and monoclonal plasma cell prolifera-
tive disorder to be mandatory, while
osteosclerotic or mixed sclerotic/lytic
lesions, Castleman disease, and elevated
serum or plasma VEGF levels were major
criteria, and the other features were minor
criteria. A diagnosis of POEMS syndrome
is confirmed when patients demonstrate
both mandatory major criteria, one of the
three other major criteria, and one of the six
minor criteria.’

Most patients in previous studies showed
M protein in the serum and/or urine, and
others showed clonal lambda plasma cell
proliferation by immunohistochemical
staining of biopsy specimens.'* M protein
was detected in the serum in 85% of
patients, with a median serum M-protein
spike of 1.1 g/dL, with only 7% of patients
having an M spike >2 g/dL. In addition,
40% of the patients had M protein in the
urine, with a median value of 100 mg per 24
hour, according to the Mayo Clinic series.'
The M protein detected was normally the
lambda light chain type, and the associated
heavy chain was mostly IgA or IgG.’

Atypical cases of POEMS syndrome have
been described in the literature.® Morizane
et al. described a case of atypical POEMS
syndrome without polyneuropathy.® A
43-year-old woman showed M protein, ele-
vated VEGF, organomegaly, endocrinop-
athy, and skin lesions, as well as typical
renal and sclerotic bone lesions. However
neurological examinations and peripheral
nerve conduction tests were both normal,
even 5 years after the onset of skin
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eruptions. A nationwide survey in Japan
reported that 25% of 102 patients with
POEMS syndrome lacked M protein®.
Suichi et al. investigated 392 cases of
POEMS syndrome and found that all
patients showed polyneuropathy, but only
89% had monoclonal plasma cell prolifera-
tion.” He et al. analyzed the medical docu-
ments of all patients referred to Peking
Union Medical College Hospital from
August 2012 to July 2017, and reviewed
the clinical and laboratory features of 13
patients with atypical POEMS syndrome
with undetectable monoclonal gammop-
athy.'® There are several possible explana-
tions for this presentation. First, there may
be non-secretory plasma cells present in
POEMS syndrome, as occasionally seen in
multiple myeloma. Second, levels of M pro-
tein may be too low to be detected by cur-
rently available assays, especially in the
past, when sensitive assessments such as
immunofixation  electrophoresis  were
unavailable. If M protein is found to be
negative by immunofixation, bone marrow
biopsy, positron emission tomography, and
free light chain should be tested to detect
monoclonal plasma cell proliferation.
Suichi et al.'' considered that the diagnosis
of POEMS syndrome should be judged
based on the patient’s abnormalities as a
whole, especially in these unusual cases.''
Both the current cases had one manda-
tory, one or two major, and several minor
criteria, but neither had M protein.
However, based on the overwhelming
number of other characteristic signs and
symptoms, we made a provisional diagnosis
of special POEMS syndrome without M
protein in both these cases. Although
the first patient’s serum VEGF levels were
not high enough to diagnose POEMS
syndrome, they became normal after treat-
ment. Plasma VEGF may be useful for
monitoring disease activity after treatment,
and may correlate with clinical improve-
ments better than hematologic response.'?

The efficacy of the treatment also sup-
ported the diagnosis.

These two cases were considered unlikely
to show Castleman disease because the
lymph node pathology supported neither
hyaline vascular-type nor plasma-type
Castleman disease. Detailed electrophysio-
logical analysis of the duration of distal
compound muscle action potentials may
help to distinguish between POEMS
syndrome and Castleman disease.!?
Amyloidosis was also ruled out based on
skin and rectum biopsy findings.

There have been no randomized con-
trolled clinical trials and there is currently
no standard treatment for POEMS syn-
drome.'* Targeted radiation therapy is
generally the preferred treatment option
for patients with isolated bone lesions,'’
while patients with widespread osteoscler-
otic lesions or evidence of bone marrow
involvement or obvious symptoms are
treated with chemotherapy followed by
autologous hematopoietic cell transplanta-
tion, similar to the treatment for multiple
myeloma. Suitable chemotherapy regimens
include melphalan plus dexamethasone,'
and lenalidomide-,'®"®  thalidomide-,"
and bortezomib-based therapies.'”

Regarding the prognosis of POEMS syn-
drome, most patients have chronic courses,
with patient survival being about three
times longer than that for multiple myelo-
ma. Overall survival in the Mayo Clinic
series was about 13.7 years,! but the
median overall survival times of patients
with extravascular volume overload or
clubbing were only 6.6 and 2.6 years,
respectively.?’

Conclusion

These two case reports suggest that patients
may present with special POEMS syndrome
without monoclonal protein expression.
However, further studies are required to
determine if these patients subsequently
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develop monoclonal protein expression,
and also to reappraise the current nomen-
clature and diagnostic criteria for POEMS
syndrome.
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