
Am J Transl Res 2016;8(2):588-596
www.ajtr.org /ISSN:1943-8141/AJTR0014383

Original Article
A special subtype of POEMS syndrome: IgG4 subtype
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Abstract: Both POEMS syndrome and IgG4 related diseases are uncommon and clinical manifestations have been 
multifarious and nonspecific. There is still no literature describing the relationships between these two diseases. 
This study describes a case of a 33-year-old woman with POEMS syndrome, who had high serum IgG4 concentration 
and monoclonal IgG4 positive plasmacyte tissue infiltration. This is the first available report of the IgG4 subtype of 
POEMS syndrome. It is found that the best treatment is to find a novel therapy that targets the plasma cells directly.
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Introduction

POEMS syndrome is the acronym of an uncom-
mon paraneoplastic syndrome, due to plasma 
cell dysplasia characterized by polyneuropathy, 
organomegaly, endocrinopathy, monoclonal 
protein and skin changes. Other important 
traits are sclerotic bone lesions, Castleman’s 
disease, papilloedema, peripheral oedema, 
clubbing, ascites, pleural effusions, thrombocy-
tosis, fatigue and increased levels of vascular 
endothelial growth factor [1-7]. IgG4-related 
disease is a newly recognized fibroinflammato-
ry condition characterized by tumefactive 
lesions, a dense lymphoplasmacytic infiltrate 
rich in IgG4-positive plasma cells, storiform 
fibrosis, and, often but not always, elevated 
serum IgG4 concentrations [8-12]. Both of the 
diseases are related to plasma cell abnormali-
ty. Currently there are no reports regarding the 
relationships between two diseases. In this 
study, an interesting case of POEMS syndrome-
IgG4 subtype was present.

Case report

A 33 year-old female patient was hospitalized 
in March 2014 with two years of anasarca. 
From April 2012, she started to suffer from eye-
lids and lower limbs edema without obvious 
causes. Meantime, her daily urine volume 
decreased. Later, chest distress and abdomi-
nal distension appeared gradually. After an 

abdominal ultrasound showing pyoperitoneum, 
she was asked to take diuretics. The diuretics 
were helpful in eliminating the edema. However 
anasarca symptoms frequently recurred. Her 
abdominal distension symptoms aggravated 
and she asked to be hospitalized.

She was diagnosed with hyperthyroidism in 
2011. She started to take thyroxin tablets regu-
larly because of hypothyroidism after the 131I 
treatment. There was nothing remarkable about 
her family history. Physically, she had non-spe-
cific but obvious hyperpigmentation and there 
were changes similar to the thickening of skin. 
She had abdominal distention and her spleen 
was palpable above her umbilicus. Shifting dull-
ness was positive. Clubbing and edema were 
presented in her extremities.

Blood tests showed her white blood cell count 
was 3.42×109/L, with a hemoglobin concentra-
tion of 112 g/L, and a platelet count of 
203×109/L. Blood albumin was 28.3 g/L, while 
globulin was 46.2 g/L. Her liver zymogram, 
renal function, electrolytes and routine urine 
examination were normal. The thyroid functions 
were also measured, from which we discovered 
that her thyroid-stimulating hormone (TSH) and 
free thyroxine (T4) level were within the normal 
ranges, but her free triiodothyronine (T3) level 
was only 1.50 pg/mL. 

The patient complained that she kept suffering 
from chest distress and abdominal distension 
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and ultrasonic cardiogram (UCG) and abdomi-
nal CT scan examinations were received. The 
UCG revealed that she had left and right atrial 
dilatation, pulmonary arterial hypertension and 
cardiac effusion. The abdominal CT scan 
showed that she had bilateral pleural effusion, 
pyoperitoneum and pelvic effusion. Lymph 
nodes located in the porta hepatis, retroperito-
neum, mesenteric, pelvic cavity and inguen 
were noticeably enlarged and increased. One 
low-density shadow, which might be a neoplas-
tic lesion, was found in her left hepatic lobe. 
This was a markedly enlarged spleen. There 
were many bone dense shadows in her thoracic 
vertebra, lumbar vertebra and pelvis, which 
were suspiciously similar to tumor metastatic 
foci. 

In addition, the patient also took a series of 
laboratory examinations such as serum and 
urine with immunofixation electrophoresis. The 
results of the tests were as follows: there was 
IgG-κ monoclonal immunoglobulin in both her 
blood and urine samples, the measurement of 
which was 32.9%. IgA-λ monoclonal immuno-
globulin could also be observed in her serum. A 
quantitative analysis of the immunoglobulins in 
her blood showed that she has hyper-IgG of 
24.7 g/L and hypo-C3 of 0.69 g/L. All of her 
autoantibodies were negative, including the 
anti-nuclear antibody, extractable nuclear anti-
gens, anti-neutrophils cytoplasm antibodies, 
antiphospholipid antibody and lupus anticoagu-
lants. Tumor Markers, such as AFP, CEA, NSE, 
CA125, CA199, CA153, were also negative. 

The bone marrow cytomorphologic examination 
revealed that plasmacytes accounted for 2.5% 
of all nucleated cells. The examination further 
revealed that immature plasma cells were 
occasionally observed and binucleated plasma 
cells could be clearly seen. The bone marrow 
histologic examination showed that plasma 
cells had scattered and the big patchy hyper-
plasia was partially naïve. CD138(+), κ(+), λ(-), 
CD38(+), MPO(-), CD5(-), CD20(-), CD10(-), 
CD23(-), CD45(-) were found from Marrow 
immunohistochemical staining, which suggests 
monoclonal plasma cell proliferation. Based on 
these findings, a diagnosis of a plasma cell dis-
ease, such as POEMS Syndrome or multiple 
myeloma, was considered.

The patient experienced a lassitude of the 
extremities. The Electromyogram (EMG) reveal- 

ed multiple peripheral nerve damage involving 
the bilateral median nerve, cubital nerve and 
peroneal nerve. The patient then received fur-
ther examinations. The Fundus cope turned out 
to be a choked disc. Sex hormone examina-
tions were abnormal and a decreased cortico-
steroid level was discovered. A positron emis-
sion tomography-computed tomography (PET- 
CT) revealed several enlarged and increased 
lymph nodes, including: the bilateral neck, 
mediastina, bilateral hilus of lung, cardio-dia-
phragmatic angle, bilateral armpit, hepatic por-
tal region, liver stomach gap, spleen stomach 
gap, root of mesentery, peritoneum, retroperi-
toneum, bilateral pelvic cavity and inguen. The 
metabolism of some lymph nodes increased 
slightly. Her salivary glands experienced a slight 
increase in metabolism as well. It was found 
that she had hepatosplenomegaly and her 
spleen metabolism was higher than her liver. 
Interstitial changes were found in her double 
lung. There were signs of pulmonary arterial 
hypertension, cardiac enlargement and pericar-
dial effusion, pyoperitoneum and pelvic effu-
sion. Extensive osteosclerotic lesions were also 
found. Yet the low-density shadow found in her 
left hepatic lobe by the abdominal CT scan did 
not have an increased metabolism (Figures 
1-3).

According to the patient’s medical history and 
examination results, she was diagnosed with 
POEMS syndrome because of the multisystem 
disorder characterized by polyneuropathy, 
organomegaly, endocrinopathy, monoclonal 
gammopathy, and skin changes. Before she 
was diagnosed with POEMS syndrome, howev-
er, considering she could have some systemic 
disease, her blood IgG4 level was detected dur-
ing the testing process. It was found remark-
ably that her blood IgG4 level was 4.7 g/L (nor-
mal < 1.35 g/L) and this result was reexamined 
and confirmed.

After reviewing previous study, no similar cases 
have been reported. Considering this lack of 
available experience, a bold hypothesis regard-
ing a particular subtype of POEMS syndrome 
involving IgG4 was put forward. In order to vali-
date this hypothesis, this patient’s bone mar-
row immunohistochemical staining including 
IgG and IgG4 were further examined. The stain-
ing results showed that almost all of the 
CD138(+) plasma cells were also IgG(+) and 
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Figure 1. Positron emission tomography-computed tomography (PET-CT) images of this patient (Part I). The lymph nodes of her neck (A), armpit (B), mediastina (C) 
were enlarged and increased. Their metabolism slightly increased. Her double lung had interstitial changes (D, E). Cardiac enlargement and pericardial effusion 
could be observed (F).
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Figure 2. PET-CT images of this patient (Part II). Her lymph nodes of liver stomach gap (A), spleen stomach gap (B), hepatic portal region (C), root of mesentery (D), 
pelvic cavity (E), inguen (F) were enlarged and increased. Their metabolism slightly increased. 
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Figure 3. PET-CT images of this patient (Part III). She had hepatosplenomegaly (A). The low-density shadow found in her left hepatic lobe didn’t have increased 
metabolism (B). She had extensive osteosclerotic lesions as well (C). 
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most of the IgG(+) plasma cells were also 
IgG4(+) (Figure 4). This finding indicates that 
pathogenic plasma cells mainly secrete IgG4 
monoclonal immunoglobulin which confirmed 
the prior hypothesis.

At last, the patient accepted one adjusted MPT 
regimen treatment (28 days/each cycle), includ-
ing melphalan 4 mg/(m2·d), prednisone 25 
mg/d, for 7 days every month and thalidomide 
continuously, 28 days for one cycle. She 
couldn’t tolerate 100 mg/d thalidomide due to 
the neurotoxicity. Therefore she took 75 mg of 
thalidomide every night instead. After 4 cours-
es of MPT, her symptoms involving anasarca, 
chest distress, abdominal distension and las-
situde of the extremities all relieved. 

In November 2014, the patient was re-hospital-
ized because of fever, swelling and aching gums 
after 8 courses of MPT. Blood tests showed her 
white blood cell count was 1.15×109/L, neutro-
phil count was only 0.29×109/L, with a hemo-
globin concentration of 88 g/L, and platelet 
count of 113×109/L. The level of free triiodothy-
ronine (T3) increased to 1.59 pg/mL and blood 
IgG4 level decreased to 1.5 g/L. Immunofix- 
ation electrophoresis still found IgG-κ monoclo-
nal immunoglobulin, but the percentage was 
reduced to 25.3% (Figure 5). Only mild IgA-λ 
monoclonal immunoglobulin could be shown. 
There was no monoclonal immunoglobulin in 
her urine (Figure 5). The bone marrow cytomor-
phologic examination revealed that there was a 
maturation arrest of neutrophils. However, 
plasmacytes accounted for only 0.5% of the 
nucleated cells and all of the plasmacytes were 
mature and didn’t show paramorphia. The 
abdominal CT scan showed that she had no 
bilateral pleural effusion, pyoperitoneum or pel-

vic effusion. Her enlarged spleen decreased in 
size. Only a small amount of retroperitoneum 
lymph nodes could be observed. There was 
minimal alteration to the low-density shadow 
found in her left hepatic lobe, which was also 
true of the bone dense shadows in her verte-
bras. Her fever is likely due to her gum infec-
tion. After accepting the antibiotics and granu-
locyte colony stimulating factor (G-CSF) 
treatment, the patient recovered quickly and 
was discharged. 

Discussion

There are some similarities between POEMS 
syndrome and IgG4 related diseases. They are 
both uncommon resulting in multifarious and 
nonspecific clinical manifestations, which can 
make it difficult for physicians to distinguish 
one from the other in some special cases. For 
example, both of them can lead to systemic 
damage and organomegaly (Liver, spleen, 
lymph nodes are more common). However, to 
date, there are no reports that patients with 
IgG4 related diseases appeared polyneuropa-
thy. Meanwhile, polyneuropathy is one of two 
mandatory criteria of POEMS syndrome. 
Accordingly, physicians should consider higher 
possibility of POEMS syndrome in intractable 
cases once polyneuropathy is observed. In this 
case, the patient experienced multiple periph-
eral nerve damage confirmed by EMG. However, 
this alone is not enough and final diagnosis will 
still depend on the evidence monoclonal plas-
ma cell proliferation. 

According to the revised POEMS syndrome cri-
teria, two mandatory criteria (polyneuropathy 
and monoclonal plasma cell proliferative disor-
der) including one major criterion (sclerotic 

Figure 4. Bone marrow immunohistochemical staining. A: CD138 immunohistochemical staining, B: IgG immuno-
histochemical staining, C: IgG4 immunohistochemical staining. In this patient’s bone marrow tissue, positive cells 
(yellow cells) were clearly shown. Almost all of CD138(+) plasma cells were also IgG(+) and most of IgG(+) plasma 
cells were also IgG4(+).
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bone lesion, Castleman disease or vascular 
endothelial growth factor [VEGF] elevation) and 
one minor criterion (organomegaly, edema, 
endocrinopathy, skin changes, papilledema or 
thrombocytosis) are required to confirm the 
diagnosis [1, 3]. FDG PET/CT is useful in detect-
ing and selecting bone lesions and lymph 
nodes in patients with suspected POEMS syn-
drome [13]. Though FDG PET/CT also can find 
multiple lymph node enlargements/organo-
megaly in IgG4 related disease, their metabo-
lism levels are usually normal. It is worth to 
mention that bone lesions have not been 
reported in IgG4 related disease cases. In the 
case of this paper, this POEMS patient had 
extensive osteosclerotic lesions observed by 
PET/CT.

A comprehensive diagnostic criteria of IgG4 
related disease has been published, however, 
the key histopathological features are: non-clo-
notypic lymphoplasmacytic infiltrate, storiform 
fibrosis, tumefactive lesions, increased IgG4/
IgG staining of plasma cells and obliterative 
phlebitis [14-19]. In this case, the patient had 
high serum IgG4 level and IgG4 plasmacyte tis-

case indeed helped solving this confusion. It is 
reasonable to speculate that these phenomena 
are not the origins but the outcomes in the 
course of illnesses since these phenomena 
could also be observed in other diseases such 
as POEMS syndrome and multicentric 
Castleman disease [20, 21]. 

IgG4 related disease is a benign course. 
Glucocorticoid and immunosuppressive agents 
are usually available to treat it. However, due to 
an underlying plasma cell neoplasm, POEMS 
syndrome is a paraneoplastic syndrome. During 
the treatment, corticosteroids are palliative 
while alkylators are the main form of treatment, 
which can be used in low dose conventional 
therapy as well as a high dose with stem cell 
transplantation [22]. Lenalidomide shows 
promise with controllable toxicity [23]. 
Thalidomide and bortezomib also take effect. 
But they should be weighed carefully regarding 
their potential benefit and risk since they may 
aggravate the peripheral neuropathy [24]. The 
benefit of anti-VEGF antibodies is controversial 
[25, 26]. For this patient, we tried to use an 
MPT regimen for treatment. From the present 

Figure 5. Serum and urine with immunefixation electrophoresis. A: There 
was IgG-κ monoclonal immunoglobulin in her serum and its percentage was 
32.9%. And IgA-λ monoclonal immunoglobulin also could be seen (first visit). 
B: There was IgG-κ monoclonal immunoglobulin in her urine (first visit). C: 
After 8 courses MPT treatment, there was still IgG-κ monoclonal immuno-
globulin in her serum but its percentage was reduced to 25.3%. Only mild 
IgA-λ monoclonal immunoglobulin could be shown. D: After 8 courses MPT 
treatment, there was no monoclonal immunoglobulin in her urine. (ELP: elec-
trophoresis, G: IgG, A: IgA, M: IgM, K: kappa light chain, L: Lamda light chain, 
Kf: free kappa light chain, Lf: free lamda light chain).

sue infiltration, while her plas-
macytes were monoclonal, an 
observation which was con-
firmed by bone marrow immu-
nohistochemical staining as 
well as immunofixation elec-
trophoresis. As a result, this 
female patient was diagnosed 
with POEMS syndrome but 
not an IgG4 related disease. 

The reason why this patient 
was considered to have suf-
fered from a special subtype 
of POEMS syndrome is 
because she indeed had high 
serum IgG4 concentration as 
well as monoclonal IgG4 plas-
macyte tissue infiltration, 
which had never been report-
ed before in patients suffer-
ing from POEMS syndrome. 
Therefore it is not clear wheth-
er IgG4-positive plasma cell 
tissue infiltration and elevat-
ed serum IgG4 concentra-
tions are origins or outcomes 
of IgG4 related diseases. This 
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results, this regimen appears effective as it can 
clearly alleviate symptoms. Her serum IgG4 
concentration could significantly decrease and 
her monoclonal immunoglobulin level could 
also be reduced, at least to some degree. 
However, the side effects associated with this 
regimen, including possible infection, would 
hinder the sustained treatment.

In conclusion, as a new subtype of POEMS syn-
drome, POEMS syndrome-IgG4 subtype is still 
not well investigated. Following up with further 
research and collecting more cases are both 
important. It is also advised that every suspect-
ed POEMS patients should be tested for their 
serum IgG4 concentration to promptly recog-
nize any abnormalities. In addition, the best 
choice of treatment this disease is to find a 
novel therapy to target the plasma cells 
directly.
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