ONCOLOGY LETTERS 14: 5197-5202, 2017

POEMS syndrome presentation with progressive weakness
in upper and lower limbs: A case report
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Abstract. Polyneuropathy, organomegaly, endocrinopathy,
M proteins, and skin changes (POEMS) syndrome is a rare
variant of plasma cell disorders with multiple systemic
manifestations. A 50-year-old female patient presented with
progressive weakness in her upper and lower limbs; tingling,
numbness and burning in her feet; polyneuropathy (demy-
elinating in the majority of cases of POEMS syndrome);
monoclonal plasma cell disorder (typically)-restricted in cases
of POEMS syndrome); sclerotic lesions on the spine and pelvis;
organomegaly, including hepatomegaly, splenomegaly and
lymphadenopathy; edema; pleural effusion; adrenal, thyroidal,
pituitary, gonadal and pancreatic endocrinopathy; skin changes,
including hyperpigmentation, dry skin and hypertrichosis;
thrombocytosis; pulmonary hypertension; low vitamin B,, and
weight loss. Following the diagnosis of POEMS syndrome, the
patient was treated only with pain-alleviating corticosteroids.
Respiratory failure-induced mortality occurred 24 months
after the patient first experienced difficulty walking and
numbness in her lower extremities. The present study suggests
that abnormal symptoms in cases of POEMS syndrome should
be further evaluated during the diagnosis and treatment.

Introduction

Diagnosing polyneuropathy, organomegaly, endocrinopathy,
and M protein and skin changes (POEMS) syndrome does
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not require the patient to present all symptoms in the afore-
mentioned acronym (1). Furthermore, the POEMS acronym
does not include all POEMS syndrome-associated symptoms,
and there is a Castleman disease variant of POEMS syndrome
that may be associated with clonal plasma cell disorder (2).
POEMS syndrome is a rare paraneoplastic syndrome asso-
ciated with an underlying plasma cell disorder (2). Cases of
POEMS syndrome have been reported in Japan (3-5), France,
the United States, China and India (6-9). However, the inci-
dence and prevalence of POEMS syndrome is unknown (10).
Though the mechanism by which plasma cells cause POEMS
syndrome remains to be fully understood, increased levels
of vascular endothelial growth factor (VEGF) may be a
factor (11).

POEMS syndrome is potentially fatal and is associated with
a substantial deterioration in quality of life through neuropathy,
anasarca, thromboembolic events and cachexia (12,13). Early
diagnosis and a multidisciplinary approach may increase the
likelihood of reducing long-term irreversible morbidity.

Weakness in the upper and lower limbs is a common
symptom of multiple diseases, including neuromuscular disor-
ders (14), amyotrophic lateral sclerosis (15), multiple sclerosis,
Guillain-Barre syndrome, transverse myelitis (16), hypovita-
minosis D (17) and POEMS syndrome. Hence, presentation
with weakness in the upper and lower limbs in patients with
POEMS syndrome may not result in the correct diagnosis. The
patient with POEMS syndrome described in the present study
initially presented with weakness in the upper and lower limbs
2 years ago, and subsequently succumbed to respiratory failure
at age 50 due to delayed diagnosis of POEMS syndrome. The
present study intends to improve the understanding of POEMS
syndrome among healthcare professionals.

Case report

On 3 March 2014, a 50-year-old female patient was admitted to
the Department of Endocrinology, Qilu Hospital of Shandong
University (Jinan, China), complaining of progressive weak-
ness in her upper and lower limbs, which frequently failed.
Furthermore, the patient was experiencing tingling, numbness
and burning in her feet. The patient had a 3-year history of
diffuse hyperpigmentation and slight anasarca, and a 2-month
history of lumbodynia and debilitation, pain and numbness
all over her body. In addition, the patient was diagnosed with
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type 2 diabetes at the Affiliated Hospital of Binzhou Medical
School (Binzhou, China). Written informed consent was
obtained from the patient for the publication of the present
case report and any accompanying images.

On admission, a physical examination revealed chronic
facies (pale or grey look caused by chronic disease) and
unstable vital signs. Measurements were taken, including body
temperature, 36.0°C (normal range, 36-37°C); respiration rate,
19 breaths/min (normal range, 16-20 breaths/min); heart rate,
78 beats/min (normal range, 60-100 beats/min); and blood
pressure, 197/107 mmHg (normal range, <120/80 mmHg).
Physical examination revealed diffuse hyperpigmentation,
which was particularly severe on the upper trunk and limbs;
dry skin; hypertrichosis (Fig. 1A); and leukonychia. The
patient exhibited continued mild edema in her facial tissues
and lower limbs (Fig. 1B). Palpable, soft rubbery lymph nodes
were revealed in the axillary fossa. The patient exhibited sple-
nomegaly and amenorrhea. Bilateral rales were heard with a
stethoscope on auscultation. The body mass of the patient had
decreased by ~10 kg in the past year.

The blood cell count demonstrated an increase of platelets
(4.56x10" cells/l), and a decrease in albumin (29.3 g/1) and
albumin/globulin ratio (0.88:1). However, electrolytes, liver
and renal function were within normal limits. Analysis of
blood coagulation serials revealed increased prothrombin time,
increased standardization of prothrombin time ratio, decreased
prothrombin time activity, activated partial thromboplastin
time, increased plasma D-Dimer. These results revealed that
the patient exhibited coagulation disorders. The results of
endocrine hormone analysis revealed decreased free triiodo-
thyronine, tetraiodothyronine and thyroglobulin, and increased
thyroid-stimulating hormone, consistent with the symptoms
of hypothyroidism. Symptoms of endocrinopathy included
increased prolactin (PRL) and adrenocorticotropic hormone
(ACTH), decreased testosterone (TEST), hypothyroidism,
type 2 diabetes and empty sella turcica (Table I). Vitamin B,,
levels were 145.3 pg/ml, which also decreased compared with
the lower limits of the normal range (190-940 pg/ml).

An electromyography (EMG) test was used to identify
neurological symptoms. The EMG test revealed motor and
sensory polyneuropathy, with typical demyelination featuring
at the proximal and distal ends of peripheral nerves in the four
limbs of the patient. Administering hydrocortisone sodium
succinate (100 mg/day) improved the neurological symptoms
of the patient, though not markedly. An electrocardiogram
revealed a low QRS voltage (Ilimb leading) and a poor R wave
progression. A chest radiograph demonstrated increased
bronchovascular shadows, pachyntic pleurae and an enlarged,
pear-shaped heart. An abdominal color Doppler ultrasonog-
raphy scan revealed splenomegaly, pyoperitoneum and dropsy
of the gallbladder wall. Echocardiographical analysis revealed
enlarged atria, a dilatate main pulmonary artery, moderate
mitral regurgitation, mild aortic regurgitation, severe tricuspid
regurgitation, mild pulmonary regurgitation and severe pulmo-
nary hypertension (Fig. 2). A computed tomography scan
demonstrated that the lungs of the patient exhibited exudative
alterations; scattered, and partial interstitial inflammation a
thickened pulmonary artery; pulmonary hypertension; bilat-
eral pleural; abdominal cavity and pericardial effusion;
thoracic-abdominal wall and mesenterium edema. The patient
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also exhibited cholecystitis and multiple lymphadenopathy
at heraxilla. Representative ascites, pleural and pericardial
effusion and pulmonary edema were demonstrated in Fig. 3A
pituitary gland magnetic resonance imaging (MRI) plain scan
revealed partially empty sella. Plain computed tomography
of lumbar vertebrae demonstrated a degenerative lumbar
spine (calcification and small bony outgrowths), and L3/4 and
L5/S1diskal hernia. MRI revealed osteosclerotic and blastic
nodules and patches on the spine and pelvis.

In contrast with the hypoalbuminemia, immunoglobulin
(Ig)G, and h and « light chains were increased. Immunofixation
electrophoresis was performed using the HYDRAGEL IF Kkit,
according to the manufacturer's protocol (cat. no. PN4301;
Sebia, Evry, France). The commercial HYDRAGEL IF
(Sebia) was used, with a HYDRASYS 2 automated electro-
phoresis system (Sebia). The serum was diluted three times
and the loading amount of each lane was 10 ul and 2 repeats
of serum protein electrophoresis with immunofixation were
performed. For immunofixation, antibodies were provided
by the HYDRAGEL commercial kit (cat. no. PN4301; Sebia)
and were used as purchased. All durations and temperatures
of incubations for electrophoresis with immunofixation were
automated by HYDRASYS 2 (Sebia). The results of the present
study demonstrated that y (IgG), « and L were positive, but o
(IgA), p (IgM), & (IgD) were negative. The typical bands of
protein electrophoresis are depicted in Fig. 4. Serological tests
for tumor markers and rheumatism demonstrated negative
results. Bone marrow puncture revealed reactive bone marrow
and the presence of well-differentiated plasma cells.

POEMS syndrome was diagnosed using a combination of
history and examination results according to the 2014 update
on diagnosis, risk-stratification and management of POEMS
syndrome (18). The presence of polyneuropathy (demy-
elinating in the majority of cases of POEMS syndrome);
monoclonal plasma cell disorder (typically A-restricted in
cases of POEMS syndrome); sclerotic lesions on the spine and
pelvis; organomegaly, including hepatomegaly, splenomegaly
and lymphadenopathy; edema; pleural effusion; adrenal,
thyroidal, pituitary, gonadal and pancreatic endocrinopathy;
skin alterations, including hyperpigmentation, dry skin and
hypertrichosis; thrombocytosis; pulmonary hypertension; low
vitamin B,, values; and weight loss supported the diagnosis of
POEMS syndrome.

Subsequently, the patient received a low-dose steroid
treatment (oral prednisolone 10 mg/day). However, when the
patient refused further positive medication, conservative treat-
ment was used to alleviate the pain and relieve symptoms.
Respiratory failure induced mortality in the patient 9 days
following admission to the hospital; the patient was aged 50.

Discussion

In 1980, Bardwick et al reported POEMS syndrome for the
first time (19). Subsequently POEMS syndrome has been
diagnosed based on a composite of clinical and laboratory
features (12), and is misdiagnosed in patients that present with
it if the syndrome is not considered. The pathogenesis of the
syndrome remains to be fully understood. Overproduction
of proinflammatory cytokines, including interleukin (IL)-1§,
IL-6, tumor necrosis factor-a, and VEGF, have been reported



ONCOLOGY LETTERS 14: 5197-5202, 2017 5199

Table I. Laboratory test results of the initial assessment of the patient.

A, Blood cells

Type of blood cell Value Change relative to normal value Normal value
Red blood cells, x10° cells/ 5.24 3.50-5.50
White blood cells, x10° cells/l 5.80 4.00-10.00
Neutrophils, x10° cells/l 2.80 ! 3.00-5.00
Lymphocytes, x10° cells/I 2.30 1.00-3.00
Monocytes, x10° cells/l 0.50 0.07-0.33
Eosinophils, x10° cells/ 0.10 0.05-0.50
Basophils, x10° cells/l 0.00 ! 0.02-0.05
Platelets, x10° cells/1 456.00 ) 100.00-300.00
ESR, mm/h 13.00 0.00-20.00
B, Proteins

Type of protein Concentration Change relative to normal concentration Normal concentration
Albumin, g/l 29.30 ! 40.00-55.00
Globulin, g/l 33.20 0.00-40.00
Albumin/globulin 0.88:1 l 1.20-2.40

Ig G, g/l 15.00 7.00-16.00
IgA, g/l 543 1 0.70-4.00
IgM, g/l 0.88 0.40-2.30

IgE, g/l 51.50 0.00-100.00
C3, g/l 0.56 ! 0.90-1.80

C4, g/l 0.16 0.10-0.40

K light chain, g/l 4.18 1 1.70-3.70

) light chain, g/l 2.58 i 0.90-2.10

K/A 1.62:1 1.35-2.65

C, Coagulation serials

Value Change relative to normal value Normal value
Prothrombin time, sec 21.10 1 11.00-14.50
INR 1.90 i 0.80-1.20
Prothrombin time activity, % 41.00 l 70.00-120.00
APTT, sec 86.30 i 28.00-45.00
Fibrinogen, g/l 2.11 2.00-4.00
Plasma D-Dimer, ug 3.77 1 0.00-0.50
D, Hormone
Type of hormone Value Change relative to normal value Normal value
Free triiodothyronine, pmol/l 221 l 2.30-6.30
Free tetraiodothyronine, pmol/l 6.28 l 10.30-24.50
Thyroid-stimulating hormone, UIU/ml 6.19 1 0.35-5.50
Thyroglobulin, ng/ml 0.32 l 1.40-7.80
Prolactin, ng/ml 48.26 1 3.40-24.10
Testosterone, ng/ml <0.03 l 0.06-0.82
ACTH, pg/ml; 00:00 21.63 1 0.00-10.00
ACTH, pg/ml; 08:00 139.70 1 4.70-48.80
ACTH, pg/ml; 16:00 14.57 0.00-46.00
Vitamin B,,, pg/ml 145.30 l 190.00-940.00

ESR, erythrocyte sedimentation rate; Ig, immunoglobulin; C, complement; INR, international normalized ratio; APTT, activated partial throm-
boplastin time; ACTH, adrenocorticotropic hormone.
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Figure 1. Photographs of the hands and abdomen of the patient. (A) Cutaneous hyperpigmentation and xerosis, and lipoatrophy and peripheral edema in the
right hand of the patient. (B) Presentation of ascites and cutaneous hyperpigmentation.
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Figure 2. Results of echocardiographical analysis. (A) Thickness of the posterior wall of the left ventricle (8.19 mm). (B) Tricuspid regurgitation was detected
in the right atrium during systolic; maximum pressure difference of tricuspid regurgitation (~70 mmHg), pulmonary artery systolic pressure=85 mmHg.
(C) Transverse diameter of the right atrium (48.7x52.5 mm). (D) Internal diameter of the primary pulmonary artery (31.4 mm).

and may serve important etiological functions (20-22). Of these
proinflammatory cytokines, only increased VEGF serves as a
major criterion for the diagnosis of POEMS syndrome (12).
VEGF potentially causes effusions, pulmonary hypertension
and disseminated intravascular coagulation (23,24), and is
associated with POEMS syndrome activity (25).

The diagnosis of POEMS syndrome depends on a thor-
ough history and a full examination of systems. The majority

of authors agree that the presence of two major and at least
one minor criteria are confirmatory (25). The mandatory
major criteria for POEMS syndrome is polyradiculoneu-
ropathy (typically demyelinating) and monoclonal plasma cell
disorder. The patient described by the present study exhibited
lumbodynia, pain and numbness all over the body, and the
EMBG test revealed extensive motor and sensory polyneu-
ropathy, with typical demyelination at the proximal and distal
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Figure 3. Representative CT images. (A) Arrows denote bilateral ascites. (B) Arrows denote bilateral pleural and pericardial effusion. (C) Pulmonary arterial
hypertension (the diameter ratio of the pulmonary artery with aorta was =1; the diameters of the pulmonary artery and the aorta were 39.9 and 34.5 mm,
respectively. (D) CT scan of the thorax revealed mixed ground-glass opacity and minimal consolidation, and intralobular reticulations and septal thickening,

suggesting the presence of pulmonary edema. CT, computed tomography.

Figure 4. Serum protein electrophoresis with immunofixation revealed IgG,
k and L were positive, and that IgA and IgM were negative. L, K, M, A, G
and ELP represent A light chain, « light chain, IgM, IgA, IgG and reference
light protein, respectively. Ig,immunoglobulin; ELP, elastin-like polypeptide.

ends of peripheral nerves in all four limbs. Serum-protein
electrophoresis detected high levels of IgG, A and « light
chains; serum immunofixation demonstrated that IgG, « and
L were positive, and that IgA and IgM were negative, which
matched with the results demonstrated by Dispenzieri ez al (1).
However, analysis of the bone marrow of the patient revealed

no osteolytic lesions or plasma cell myeloma. MRI demon-
strated a degenerative lumbar spine, L3/4 and L5/S1 diskal
hernia and sclerotic bone lesion-associated osteosclerotic
nodules on spine and pelvis. VEGF is associated with POEMS
syndrome activity (24). However, since our hospital (Qilu
Hospital of Shandong University) was not able to detect serum
VEGEF level, the present study did not determine the VEGF
levels of the patient. In addition, organomegaly in POEMS
syndrome typically occurs in the liver, spleen, and lymph
nodes. The patient in the present study presented with spleno-
megaly and lymphadenopathy of bilateral axilla. Extravascular
volume overload, including edema; pleural, abdominal cavity
and pericardial effusion and ascites supported a diagnosis of
POEMS syndrome. The presence of autoantibodies against
the thyroid gland, type 2 diabetes, increased PRL and ACTH,
decreasing TEST, and an empty sella turcica were considered
to be evidence of endocrinopathy. Hyperpigmentation was
the most common abnormality of skin alterations. A routine
blood test identified thrombocytosis. Weight loss, pulmonary
hypertension, thrombotic diatheses and low vitamin B,, levels
also aided in the diagnosis of POEMS syndrome.

Currently, treatments for POEMS syndrome include radia-
tion, chemotherapy, bone marrow transplantation and the use
of other drugs, including alkylators, corticosteroids, beva-
cizumab, rituximab, bortezomib, and thalidomide (26,27).
Surgical resection maybe a potential treatment in the event of
infection-associated complications, or the presence of a soli-
tary tumor (28). Although an anti-VEGEF strategy appears to be
effective, limitations have been reported (29). Due to financial
limitations and the severity of her condition, the patient in the
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present study refused any further positive therapy, using only
pain-alleviating corticosteroids.

POEMS syndrome exhibits a chronic clinical course.
Follow-up data revealed that the median survival time of
patients is 165 months from the Mayo Clinic dysproteinmia
database (1). A Chinese survey revealed that, 25 months on
from the initial diagnosis, 80% of patients were alive after
25 months and 10% of these patients survived >60 months (8).
Cardiorespiratory failure, along with pneumonia, was the most
common means by which mortality occurred (1). Respiratory
failure induced mortality in the patient described by the
present study 24 months following the initial onset of diffi-
culty walking and numbness in the lower limbs. The patient
was aged 50.

POEMS syndrome is a rare paraneoplastic disorder
consisting of peripheral neuropathy, organomegaly, endocri-
nopathy, and M protein and skin changes. The present study
described a novel case of POEMS syndrome associated with
the inconspicuous symptom of progressive weakness in the
upper and lower limbs. The patient first entered hospital with
the same symptom 2 years prior to her diagnosis. However,
these symptoms were not identified as those of POEMS
syndrome. Therefore, the present study recommends that
more case reports concerning abnormal symptom-associated
POEMS syndrome should be considered to improve the future
diagnosis and treatment of POEMS syndrome, and enhance
understanding of the syndrome.
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