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POEMS syndrome is a plasma cell disease. Clinical manifestations and clinical onset are variable. In recent years,
more and more cases of POEMS syndrome with cerebrovascular disease and ischemic stroke have been reported.
However, it is rare for patients with POEMS syndrome to present with a cerebrovascular accident as the first
clinical manifestation. We presented three cases of POEMS syndrome with cerebral infarction in different phases

of the disease. We then searched the literature for studies involving POEMS syndrome complicated with cerebral
infarction. There were 81 cases in total. In nine patients, cerebral infarctions occurred before polyneuropathy.
Patients with cerebral infarction before polyneuropathy have better prognosis of POEMS than those with cerebral

infarction after polyneuropathy.

1. Introduction

POEMS syndrome, named as the acronym for polyneuropathy, orga-
nomegaly, endocrinopathy, monoclonal gammopathy, and skin changes,
is a plasma cell disease in which monoclonal immunoglobulin is pro-
duced. Clinical manifestations are variable, and clinical onset is very
different between individuals. The pathogenesis of POEMS syndrome is
not yet clear. Increased vascular endothelial growth factor (VEGF) is
thought to be an important biomarker to predict the treatment response
and survival. VEGF can increase vascular permeability and promote
vascular endothelial cell proliferation and neovascularization, which
may induce thrombosis of different types. Platelet instability and the
presence of a paraprotein may also result in thrombosis [1]. In recent
years, an increasing number of cases of POEMS syndrome with cere-
brovascular disease and ischemic stroke (IS) have been reported. A
large-scale study by the Mayo Clinic [2] suggested that cerebrovascular
accidents occur at a median of 23 months after the occurrence of pe-
ripheral polyneuropathy, and the risk at 5 years is 13.4%. However,
another large-scale study with 510 patients reported that 8.0% of pa-
tients had a history of IS, and in 30 patients (73.1%), IS had occurred
before POEMS syndrome was diagnosed [3]. Hence, it is rare for patients
with POEMS syndrome to present with a cerebrovascular accident as the
first clinical manifestation or before polyneuropathy. In this study, we
reported three cases of POEMS syndrome with cerebral infarction. We
also searched for and analyzed articles about POEMS syndrome with
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stroke, especially those where stroke had been the first clinical presen-
tation and cerebral infarction had occurred before polyneuropathy.

2. Materials and methods
2.1. Case reports

Case 1: On September 5, 2018, a 55-year-old Chinese man was
admitted to our department with the complaint of weakness, numbness,
and swelling of both lower limbs lasting for one month. Moreover, 4
months before, he had been admitted to a hospital because of weakness
in the right lower limb and a walking disorder lasting for one day. The
magnetic resonance imaging (MRI) scans showed early cerebral infarc-
tion (Figure 1c). The computed tomography angiography (CTA) showed
local stenosis of the left anterior cerebral artery (Figure 1d). Diagnosed
with acute cerebral infarction, the patient was treated with aspirin and
atorvastatin, which led to a relief of his symptoms. His prior medical
history included alcohol consumption for 20 years, about 250 mL per
day, with no history of hypertension, diabetes, coronary heart disease,
hyperlipidemia, smoking or vascular injury secondary to trauma. Phys-
ical examination revealed hyperpigmentation (Figure la and b), pale
nails, and no palpable lymph nodes. Blood analysis showed 5.17 x 10°/L
WBC, 138 g/L Hb, and 384 x 10°/L (normal range, 100-300 x 10°/L)
PLT. The level of fibrinogen was 4.5 g/L (normal range, 2-4 g/L).
Immunoelectrophoresis showed a monoclonal serum immunoglobulin
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c. Diffusion weighted imaging MRI| sequence showing an acute infarct in the left corona radiate.

d.CTA

showing local stenosis of the left anterior cerebral artery.

e. T2 imaging MRI showing an infarct in the right cerebellar hemisphere.

Figure 1. Patient and images of case 1.

IgA-). Serum VEGF level was >800 pg/mL (normal range, 0-142 pg/mL).
Fundus examination revealed edema of both optic discs. Bone marrow
cytology examination showed significant bone marrow hyperplasia, with
plasma cells accounting for 0.5%; whole megakaryocytes were larger
than 200. Flow phenotyping of bone marrow showed no evidence of
monoclonal plasmacytes. Endocrine tests demonstrated a delayed C
peptide-insulin release peak, cortisol and ACTH rhythm abnormality, and
increased prolactin level. The MRI scans showed an infarction of the right
cerebellar hemisphere, which had not been seen the previous time
(Figure le). Thoracic and abdominal pelvic CT showed mediastinal
lymphadenopathy and splenomegaly. No osteosclerosis was found by
bone scanning. In summary, the diagnosis of POEMS syndrome was
made, which was based on polyneuropathy, monoclonal immunoglob-
ulin, high level of VEGF, endocrine changes, skin changes, organo-
megaly, optic papilledema, swelling of limbs, and thrombocythemia. And
the patient received six cycles of CTD chemotherapy (cyclophosphamide
+ dexamethasone + thalidomide), one course every 35 days. The date of
the last cycle was March 25, 2019, after which thalidomide was
continued as a maintenance treatment. After four cycles, skin hyperpig-
mentation and edema of both optic discs were relieved, and VEGF
decreased to 140 pg/mL. After five cycles, muscle strength recovered
gradually. Meanwhile, his immunoelectrophoresis showed no mono-
clonal immunoglobulin. At the time of the last follow-up (March 2020),
the patient was still in remission and he could look after himself very well
in normal daily life.

Case 2: In April 2013, a 34-year-old man was admitted to our hos-
pital because of abdominal distension, weakness of the lower limbs,
weight loss during half a year, and weakness of the upper limbs lasting
for 2 months. After a detailed medical history inquiry, we found out that
he had a previous bilateral breast hyperplasia 11 months before and had
undergone an operation for breast reduction in the local hospital. Ten
months ago, suddenly he could not speak clearly, and he was diagnosed
with cerebral infarction. After the rehydration treatment, his speech
recovered within one week. However, 8 months ago, blood test revealed
increased PLT count (1000 x 10°/L). His prior medical history was
positive for alcohol and smoking, and he had no history of hypertension,
diabetes, coronary heart disease, hyperlipidemia or vascular injury
secondary to trauma. Physical examination revealed hyperpigmentation
of the face and body, as well as multiple palpable lymph nodes. Bilateral
breast hyperplasia and abdominal distension were also found. Bone
marrow cytology examination showed immature plasma cells account-
ing for 5.5% and mature plasma cells accounting for 4.5%. Immuno-
electrophoresis showed a monoclonal serum immunoglobulin IgA-i.

Taken together, the patient was diagnosed with POEMS syndrome,
based on polyneuropathy, monoclonal immunoglobulin, high level of
VEGF, endocrine changes, skin changes, organomegaly, optic papil-
ledema, swelling of limbs, and thrombocythemia (without VEGF anal-
ysis, bone scanning or pathologic result of palpable lymph nodes at that
time). And he received one cycle of the CTD chemotherapy. However, no
clinical improvement occurred. Then, he received four cycles of BD
chemotherapy (bortezomib + dexamethasone), one course every 35
days. During that treatment, his abdominal distension improved after
only one cycle, while his muscle strength recovered gradually, so he
could walk by himself after two BD cycles. His immunoelectrophoresis
showed no monoclonal immunoglobulin after four BD cycles. Then
autologous hematopoietic stem cells were reinfused on October 29,
2013. The patient’s last telephone follow-up was in January 2020. The
patient reported being in good condition, walking almost normally, and
living a normal life.

Case 3: A 41-year-old man was admitted to the neurology department
of our hospital on June 17, 2020. He had numbness in both feet in
February 2019, which gradually worsened along with weakness of the
distal ends of both lower limbs. He was admitted to the local hospital and
diagnosed with Guillain-Barre syndrome. Although he experienced
slight improvement after the treatment with gamma globulin, his con-
dition soon exacerbated, and he could not walk anymore. Moreover, he
started feeling numbness and weakness in both hands, which was resis-
tant to the treatment with gamma globulin and glucocorticoids. In
February 2020, the patient felt dyspnea in supine position, relieved by
side lying and sitting. His prior medical history included only smoking,
with no history of hypertension, diabetes, coronary heart disease,
hyperlipidemia, alcohol or vascular injury secondary to trauma. Com-
plete blood cell count showed WBC 13.4 x 10°/L, Hb 178 g/L, and PLT
324 x 10°/L. Chest CT showed that the right diaphragm was raised, and
the right lung was compressed (Figure 2a). Abdominal CT showed hep-
atosplenomegaly. No lymphadenopathy. On June 20, he suddenly
became unresponsive and started drooling from the left corner of the
mouth. The head CT showed an infarct of the right basal ganglia
(Figure 2b). Immunoelectrophoresis showed a monoclonal serum
immunoglobulin IgA-A. VEGF level was 791.14 pg/mL. X-ray scan
showed multiple dot-like dense shadows in the vertebrae, ilium, and
sacrum. Fundus examination revealed edema of both optic discs. Endo-
crine tests demonstrated abnormal secretion of sex hormones, para-
thyroid hormone, and C peptide-insulin. Bone marrow cytology
examination did not find plasma cells. Diagnosed with POEMS syndrome
which was based on polyneuropathy, monoclonal immunoglobulin, high
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d. Enhanced CT of the head shows bilateral distal internal carotid artery stenosis,

severe stenosis, or occlusion of the distal M1 segment of the nuddle cerebral artery on

both sides, and severe brain atrophy

Figure 2. Images of case 3.

level of VEGF, osteosclerosis, endocrine changes, organomegaly, optic
papilledema, polycythemia, and thrombocythemia, he was transferred to
our department. On July 14, 2020, BD chemotherapy was started. During
the chemotherapy, the patient’s dyspnea was significantly relieved, but
his unresponsiveness further deteriorated. On August 13, 2020, the pa-
tient received a head-enhanced CT, after which he was returned to the
ward with a sudden chill accompanied by dyspnea and urinary inconti-
nence, and he was treated with oxygen. Later, the patient’s blood pres-
sure dropped, and hypoxemia, disturbance of consciousness, and fever
developed. Contrast agent was considered an allergen, and he was
treated with hydrocortisone, diphenhydramine, epinephrine, and

dopamine. He experienced two seizures, manifested as refractory
response, right vision, and right upper limb tremor for 5 s. After
administration of phenobarbital and diazepam, the consciousness
recovered, and the vital signs gradually stabilized. The patient’s MRI 9
days before showed abnormal signals in the right frontal lobe-lateral
paraventricular-basal ganglia, left frontal lobe, and left parieto-
occipital lobe (Figure 2c). The head-enhanced CT showed bilateral
distal internal carotid artery stenosis, severe stenosis or occlusion of the
distal M1 segment of the middle cerebral artery on both sides, and severe
brain atrophy (Figure 2d). Afterwards, the patient was automatically
discharged from the hospital due to inability to afford further treatment.
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2.2. Literature review

We searched for “POEMS syndrome” and “cerebral infarction” or
“stroke” on the PubMed and Wanfang databases to identify studies
involving POEMS syndrome complicated with cerebral infarction. The
search interval began in 1990 and was completed in July 2020. There
were no language restrictions, and the selected studies included both case
reports and large-scale research studies. However, articles or abstracts
from scientific conferences were not included.

3. Results

Our study includes 29 articles [4, 5, 6,7, 8,9, 10,3,11,12,13,14, 15,
16,17,18,19, 2, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30] of which there
were 10 articles in Chinese and 19 articles in English. The publication
time was from 1991 to 2020. In total, there were 91 cases of POEMS
syndrome with cerebral infarction; 31 of them were presented in the form
of case reports. The remaining 60 cases were included in two studies: one
study was conducted at the Mayo Clinic, reporting nine patients with
relatively complete clinical descriptions; the other study was done at the
Peking Union Medical College Hospital. Among all these cases, nine
patients had ischemic stroke as the first sign of POEMS syndrome.

3.1. Characteristics of the POEMS syndrome cases with cerebral infarction
in western and Asian populations

There were 28 women and 53 men. The age ranged from 24 to 79
years. The time interval between the stroke onset and POEMS syndrome
onset ranged from 40 months before polyneuropathy to 64 months after
polyneuropathy. Most patients (more than 70%) in Asian case reports did
not have risk factors for stroke, such as hypertension, hyperlipidemia,
diabetes, smoking, or family history of stroke at a young age. The Mayo
Clinic data showed that among 19 POEMS patients with cerebral
infarction, 47% had hypertension, 32% had hyperlipidemia, 16% had
diabetes, and 53% had a history of smoking. In the Union Medical Col-
lege Hospital study, 22% of the patients had hypertension, 7% had
hyperlipidemia, 15% had diabetes, and 10% had a positive smoking
history. At least 21 of the 81 patients were undergoing treatment for
POEMS syndrome when stroke occurred. At least 15 of the 81 patients
had Castleman disease at the same time.

3.2. Characteristics of the cases with ischemic stroke as the clinical onset of
POEMS syndrome or with ischemic stroke before polyneuropathy

Of the nine patients [10, 17, 19, 20, 26, 27, 28], there were two
women and seven men. Their median age was 40 years (range: 32-68
years). Only a 32-year-old male patient had a risk factor for stroke as he
was a smoker. The median time interval from the first stroke to the
diagnosis of POEMS syndrome was 6 months (range: 3-40 months). Six
patients suffered from a second stroke; in one patient, the stroke occurred
after the diagnosis of POEMS syndrome. However, all the patients
recovered from stroke during a short time with or without antiplatelet
drugs. One patient was diagnosed with biopsy-negative CNS vasculitis
and was suspected of having systemic vasculitis before the diagnosis of
POEMS syndrome. All nine patients had the symptoms of peripheral
neuritis when they were diagnosed with POEMS syndrome. Moreover,
eight of these patients had significant manifestations on the skin,
including acrocyanosis, hyperpigmentation, rash, clubbing, nail changes,
and hypertrichosis. One patient complained of autonomic system symp-
toms (increased sweating, erectile dysfunction, and orthostatic dizzi-
ness). One patient presented with edema of all four limbs. Six patients
had hepatomegaly, splenomegaly, or lymphadenopathy on physical ex-
amination, and in two patients, pleural effusions or ascites were found.

The infarctions in the nine patients involved different lobes of the
brain, corona radiata radial crowns, and basal ganglia. Only two pa-
tients had cerebral infarction at a single site, while others were

Heliyon 8 (2022) e12201

diagnosed with multiple-site infarctions. However, in three patients,
the arteries were normal as viewed on Doppler, CTA, or MRI angiog-
raphy. Six patients presented with thrombocytosis. One patient had
intense hyperfibrinogenemia. In four patients, vascular endothelial
growth factor (VEGF) levels were measured and demonstrated high
levels. Some patients did not have monoclonal plasma cells in bone
marrow. The types of M-spike included IgA-lambda (5/9), IgG-lambda
(1/9), IgG-kappa (1/9), and lambda light chain (1/9). One patient was
without M-spike.

Two patients received a successful autologous stem cell trans-
plantation (ASCT), which reduced their symptoms. Two patients were
successfully treated with melphalan and prednisolone. The condition
of one patient improved through bortezomib and dexamethasone
treatment. One patient had progression after treatment with cyclo-
phosphamide and prednisolone. A patient who was diagnosed with
POEMS syndrome 40 months after the first stroke was too ill to be
treated and died.

4. Discussion

Since POEMS syndrome is a treatable but not a curable disease, with a
10-year overall survival rate of 93%, according to a report in Japan [22],
treatment goals are to improve the symptoms. Thus, it is essential to
make a rapid diagnosis of POEMS syndrome before irreversible neuro-
logical disabilities.

According to the most recent diagnostic criteria [31], polyneuropathy
is the most important for the diagnosis of POEMS. However, there is often
only hand or feet weakness or abnormal sensation in the early phase of
the disease, which may be difficult to detect except by EMG. In our study,
in nine reported cases that with stroke before PN, their first stroke
occurred at a median of 6 months (range, from 3 to 40 months) before the
diagnosis of POEMS syndrome. In cases 1 and 2 from this current study,
the time interval was 4 and 10 months, respectively, and these patients
complained of weakness in the lower limbs only 2 and 4 months after
their stroke, respectively. Such tight intervals may suggest that poly-
neuropathy precedes or coincides with cerebral infarction. In addition, in
most POEMS patients, organomegaly, endocrinopathy, or extravascular
volume overload are not easy to detect, unlike skin changes that are easy
to identify by a simple physical examination. In 11 cases in our study, all
patients had skin changes, and more than half of the patients had
palpable hepatomegaly, splenomegaly, or lymphadenopathy on physical
examination. At present, all patients with chronic inflammatory demye-
linating polyradiculoneuropathy (CIDP) need to be watched for POEMS
syndrome. We should also pay special attention to the occurrence of
stroke at a relatively young age without relevant risk factors. Strict
medical history collection and physical examination are necessary to
support the diagnosis of POEMS syndrome in time or remind physicians
of POEMS syndrome. In a comprehensive literature analysis of cerebral
infarction in POEMS syndrome [6], as well as in the Mayo Clinic study
[2], it was shown that a wide spectrum of infarct topographies and ab-
normalities within the cervical and proximal intracranial vasculature and
multiple-site cerebral infarctions were more common than simple-site
infarctions. In some patients, changes in arteries did not match the
area of cerebral infarction. Among the 11 cases with the onset of stroke
before the onset of polyneuropathy, seven patients had speech diffi-
culties. It is interesting that all the patients recovered from stroke within
about 2 weeks only by antiplatelet drugs or even spontaneously. Further,
more than half of the patients suffered a second stroke but recovered
within a short time. Usually, recurrent cerebral infarction indicates a
hypercoagulable state, which may result in a poor prognosis and calls
patients and physicians' attention to identify the reason. Thus, clinicians
should be aware that POEMS may be possible after a recurrent cerebral
infarction with a good prognosis.

Fang-Wang Fu et al. [6] observed fatal outcomes in POEMS patients
complicated with ischemic stroke. However, in our study, most patients
who had stroke as the first clinical manifestation of POEMS syndrome
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had a good prognosis. Due to the insufficient number of cases, we can’t
know why the patients with cerebral infarction before peripheral neu-
ropathy have a good prognosis. We suspect that when peripheral neu-
ropathy has no clinical manifestations, the patients are in the early stage
of the disease. Although the patients are in a hypercoagulable state, they
won’t suffer from large-scale infarction, so they recover quickly. When
peripheral neuropathy begins to appear, the patients seek medical
attention actively to get more timely diagnosis and treatment of POEMS.
On the contrary, the patients with cerebral infarction after peripheral
neuropathy or even after POEMS treatment are in a progressive stage,
and even the hypercoagulable state of the patients is not relieved and
further aggravated during the treatment, so the prognosis is very poor.
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