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Abstract:

TAFRO syndrome and POEMS syndrome are lymphoproliferative disorders with elevated interleukin-6 and
vascular endothelial growth factor (VEGF) levels; however, their underlying pathogenic mechanisms remain
unclear. Similarities have been reported in the pathological findings of the lymph nodes of TAFRO syndrome,
Multicentric Castleman disease (MCD), and some cases of POEMS syndrome. However, there is no consen-
sus on the relationship among them. We encountered a case of lymphoproliferative disorder that presented
with manifestations of both TAFRO syndrome and POEMS syndrome. This case may be a subtype of idi-
opathic MCD and will be very important for establishing the disease concept of TAFRO syndrome and PO-

EMS syndrome.
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Introduction

Multicentric Castleman disease (MCD) is a rare lym-
phoproliferative disorder that is characterized by systemic
inflammatory symptoms, lymph node proliferation, and or-
gan dysfunction. MCD is subclassified into human herpesvi-
rus 8 (HHV-8)-associated MCD and HHV-8-negative/idi-
opathic MCD (iMCD).

TAFRO syndrome is a recently recognized systemic in-
flammatory disease that was initially described by Takai et
al. in 2010 (1). Several cases of TAFRO syndrome have
since been reported in the US, Europe, and other countries.
TAFRO syndrome is characterized by thrombocytopenia (T),
anasarca (A), fever (F), reticulin fibrosis (R), and or-
ganomegaly (O). In TAFRO syndrome, serum interleukin-6
(IL-6) levels are elevated, and IL-6 and other proinflamma-
tory cytokines have been implicated in its pathogenesis. Ele-
vated alkaline phosphatase (ALP) levels and renal impair-
ment are also characteristics of TAFRO syndrome. The
pathological characteristics of the lymph nodes of TAFRO
syndrome are similar to those of iMCD. Therefore, TAFRO

syndrome may be a variant type of iMCD (2). However,
since the clinical manifestations of TAFRO syndrome differ
from those of MCD, it may be regarded as a distinct clinical
entity (3).

POEMS syndrome is a plasma cell dyscrasia that is char-
acterized by polyneuropathy (P), organomegaly (O), endo-
crinopathy (E), monoclonal gammopathy (M), and skin
changes (S). In POEMS syndrome, vascular endothelial
growth factor (VEGF) levels are markedly elevated and con-
sidered to be an important factor in its pathogenesis (4). The
pathological findings of the lymph nodes of POEMS syn-
drome are sometimes similar to those of MCD, some cases
of POEMS syndrome are associated with MCD, and the di-
agnostic criteria of POEMS syndrome include MCD (5).

The pathogenesis of both of these syndromes remains un-
clear, and there is currently no consensus on the relationship
among TAFRO syndrome, POEMS syndrome, and MCD.
We herein report a case of a lymphoproliferative disorder
presenting with manifestations of both TAFRO syndrome
and POEMS syndrome. A more detailed understanding of
the pathophysiology of this case will contribute to the estab-
lishment of the disease concept of TAFRO syndrome and
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Figure 1.

A: Gross features of hemangioma. B: The M protein was identified by immunofixation

electrophoresis as k-type Bence Jones protein. C: Computed tomography revealed abnormal body

fluid retention, gynecomastia, and systemic lymphadenopathy.

POEMS syndrome.

Case Report

A 49-year-old man was admitted to our hospital with a
fever and anasarca. He had had muscle weakness and fa-
tigue for approximately one year. He developed lower leg
edema one month previously with progressive weakness in
the lower limbs in addition to anorexia and nausea, and a
fever had followed two weeks later.

His medical history and family history were unremark-
able. A physical examination revealed a temperature of 38.3
°C, blood pressure 124/86 mmHg, heart rate 136/min, respi-
ratory rate 16/min, and oxygen saturation of 94% on room
air. He was wheelchair-bound and ambulated with aids be-
cause of weakness in the lower limbs and fatigue. He had
severe lower leg edema and distal dominant dysesthesia of
all four limbs with muscle weakness (proximal power of
grade 4/5 and distal power of grade 4/5). The deep tendon
reflexes were weak in the upper limbs and absent in the

lower limbs. Skin lesions that resembled hemangioma were
detected on his trunk (Fig. 1A). The lesion had been around
for quite some time. He had gynecomastia but not hyperpig-
mentation or hypertrichosis.

Laboratory data (Table) showed a white blood cell count
of 21,000 cells/uL, hemoglobin level 12.4 g/dL, platelet
count 67,000 cells/uL, lactate dehydrogenase level 376 TU/L,
interleukin-2 receptor level 3,111 U/mL, C-reactive protein
(CRP) level 26.85 mg/dL, creatinine level 1.22 mg/dL, and
alkaline phosphatase level 835 IU/L. His serum IL-6 level
was elevated to 13.7 pg/mL, serum VEGEF level to 2,370 pg/
mL, and plasma VEGF level to 291 pg/mL. His thyroid-
stimulating hormone (TSH), free T3 (FT3), and free T4 (FT
4) levels had decreased to 0.245 plU/mL, 0.41 ng/dL, and
0.58 pg/mL, respectively. Antinuclear antibody (ANA) and
antineutrophil cytoplasmic antibodies (ANCAs) were nega-
tive. Blood, urine, and sputum cultures were negative. A po-
lymerase chain reaction (PCR) analysis of serum did not de-
tect human immunodeficiency virus (HIV), Epstein-Barr vi-
rus (EBV), or human herpesvirus 8 (HHV-8). Serum immu-
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Table.

Laboratory Data on Admission.

Blood cell count

Biochemistry

Serological test

WBC 21,000 /uL AST 36 IU/L CRP 26.85 mg/dL
My. 0.7 % ALT 33 IU/L IeG 1,120 mg/dL
Stab. 1.7 % LDH 376 IU/L IgG4 35.1 mg/dL
Seg. 82.9 % ALP 835 IU/L IgA 100 mg/dL
Lymph. 44 % y-GTP 106 IU/L IgM 33 mg/dL
Mono. 10 % T-bil 1.2 mg/dL freexchain 130 mg/dL
Eos. 0 % D-bil 0.7 mg/dL freeAchain 68.7 mg/dL
Baso. 0.3 % TP 4.7 g/dL k/A ratio 1.89
RBC 436x10* /uL Alb 2.3 g/dL C3 120 mg/dL
Hb 12.4 g/dL CK 19 TU/L C4 24 mg/dL
Ht 38.1 % UA 8 mg/dL CHS50 59 U/mL
MCV 87.4 fL BUN 23.7 mg/dL ANA negative
Retic. 15 %o Cre 1.22 mg/dL PR3-ANCA negative
PIt 6.7x10* /uL. Na 132 mEq/L MPO-ANCA  negative

K 4.3 mEq/L
Urinalysis Cl 99 mEq/L Coagulation
Protein 0.32 g/gCre  Ca 7.6 mEq/L APTT 42.1 sec.
RBC <1 HPF sIL-2R 3,111 U/mL PT 15 sec.
WBC <1 HPF IL-6 13.7 pg/mL Fib. 509 mg/dL

plasma VEGF 291 pg/mL

serum VEGF 2,370 pg/mL

TSH 0.245 pIU/mL

freeT3 0.41 ng/dL

freeT4 0.58 pg/mL

WBC: white blood cell, My: myelocyte, Seg: segment, Lymph: lymphocytosis, Mono: mononucleosis, Eos: eo-
sinophil, Baso: basophils, RBC: red blood cell, Hb: hemoglobin, Ht: hematocrit, MCV: mean corpuscular volume,
Retic: reticulocyte, Plt: platelet, RBC: red blood cell, AST: aspartate transaminase, ALT: alanine aminotransfer-
ase, LDH: lactate dehydrogenase, ALP: alkaline phosphatase, y-GTP: y-glutamyl transpeptidase, T-bill: total bili-
rubin, D-bill: direct bilirubin, TP: total protein, Alb: albumin, CK: creatine kinase, UA: uric acid, BUN: blood
urea nitrogen, Cre: creatinine, Na: natrium, K: kalium, Cl: chlorine, Ca: calcium, sIL-2R: soluble interleukin-2 re-
ceptor, IL-6: interleukin-6, VEGF: vascular endothelial growth factor, TSH: thyroid-stimulating hormone, freeT3:
free triiodothyronine, freeT4: free thyroxin, CRP: C-reactive protein, IgG: immunoglobulin G, IgA: immunoglob-
ulin A, IgM: immunoglobulin M, C3: complement component 3, C4: complement component 4, CH50: total com-
plement activity test, ANA: antinuclear antibody, PR3-ANCA: proteinase-anti-neutrophil cytoplasmic antibody,
MPO-ANCA: myeloperoxidase anti-neutrophil cytoplasmic antibody, APTT: activated partial thromboplastin

time, PT: prothrombin time, Fib: fibrinogen

noelectrophoresis showed the absence of the M protein,
whereas urine immunoelectrophoresis detected k-type Bence
Jones protein (Fig. 1B). Computed tomography (CT) re-
vealed bilateral pleural effusion, ascites, hepatomegaly, en-
larged breast glandular tissue, and multiple small lymphade-
nopathies in the cervical, axillary, mediastinal, mesenteric,
and inguinal regions (Fig. 1C).

Sclerotic bone lesions were not observed on CT. A bone
marrow biopsy revealed hyperplasia of megakaryocytes and
reticulin fibrosis (Fig. 2A). There were no abnormal plasma
cells in the bone marrow. A lymph node biopsy of the ingui-
nal region revealed that the germinal centers were atrophic
and surrounded by a mantle zone, which exhibited layering
of lymphocytes, and plasma cell infiltration without light-
chain restriction was noted in the interfollicular zone around
high endothelial venules (Fig. 2B, C). These findings were
consistent with MCD. The expression of latency-associated
nuclear antigen 1 (LANA-1) was not detected in the lesion
by immunohistochemistry.

As an initial evaluation, we conducted a neve conduction
study of the left extremity. We were unable to perform a
study of the right extremity because of his aggressive clini-
cal course. In the left median nerve and ulnar nerve, an F-
wave could not be elicited, and the distal latencies were pro-
longed, so the sensory nerve conduction velocities (SCVs)
were assumed to be diminished. In the left tibial nerve, an
F-wave could not be elicited, and the distal latency was pro-
longed. The sensory nerve action potential (SNAP) could
not be elicited in the left sural nerve. These results sug-
gested neuropathy mainly with sensory impairment and de-
myelination predominantly in the lower extremities and
proximal areas. A diagnosis of peripheral neuropathy was
reached based on the symptoms and electrophysiological
findings, which were consistent with the features of POEMS
syndrome (6).

Based on these findings, the differential diagnosis was
TAFRO syndrome and POEMS syndrome.

The pathological findings of the lymph nodes and bone
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Figure 2. Histopathological findings of the bone marrow (A)
and lymph nodes of the inguinal region (B, C). A: A bone mar-
row biopsy showed hyperplasia of megakaryocytes and reticu-
lin fibrosis (Gitter staining). B, C: A lymph node biopsy of the
inguinal region revealed that the germinal centers were atro-
phic and surrounded by a mantle zone that exhibited layering
of lymphocytes, and plasma cell infiltration was observed in the
interfollicular zone around high endothelial venules (Hema-
toxylin and Eosin staining).

marrow, thrombocytopenia, anasarca, fever, organomegaly
(hepatomegaly and splenomegaly), and elevated serum ALP
levels were consistent with TAFRO syndrome, whereas the
M protein (x-type Bence Jones protein), polyneuropathy, en-
docrinopathy (hypothyroidism and gynecomastia), and skin
changes (hemangioma) were not. However, the findings of
M protein, polyneuropathy, organomegaly, endocrinopathy,
and skin changes were compatible with POEMS syndrome,
whereas the pathological findings of bone marrow and ele-
vated serum ALP levels were not. Therefore, the present
case was diagnosed as a borderline case of TAFRO syn-
drome and POEMS syndrome.

We initiated treatment for TAFRO syndrome because of
the severity of inflammatory findings and administered pred-
nisolone at 1 mg/kg/day. This treatment approach reduced
the level of CRP but did not attenuate the other clinical
manifestations. Therefore, we changed our treatment strategy
to that for POEMS syndrome and initiated VRD therapy
(bortezomib 1.3 mg/m*/day on days 1, 4, 8, and 11 of a 21-
day cycle, lenalidomide 25 mg/day on days 1-14 of a 21-
day cycle, dexamethasone 20 mg/day on days 1, 2, 4, 5, 8,
9, 11, and 12 of a 21-day cycle) after informed consent was
obtained. After the initiation of VRD therapy, his CRP level
decreased further; however, cerebral infarction occurred on
day 5 of the first cycle of VRD therapy (Fig. 3). Cerebral
lesion progression was noted two days later. Since the
amount of ascites and pleural effusion increased, we per-
formed plasma exchange; however, the patient ultimately
died due to hypovolemic shock.

Autopsy findings revealed pleural effusion (right: 1,000
mL, left: 1,000 mL), ascites (1,800 mL), hepatomegaly, and
splenomegaly. Renal histopathology showed some character-
istic findings that suggested vascular endothelial injury,
which was compatible with thrombotic microangiopathy
(Fig. 4). Among 208 glomeruli examined, 6 were globally
sclerosed. Most glomeruli showed swelling, and the diame-
ter of 1 glomerulus was approximately 180-200 um. Neither

Figure 3. On brain magnetic resonance imaging, multiple lesions with a high signal intensity on
diffusion-weighted imaging (DWI) were observed in the right genu corpus callosum and bilateral ce-
rebral white matter. On magnetic resonance angiography, neither stenosis nor occlusion was detected

in the aorta or its main branches.
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Figure 4. Autopsy kidney. A, B: Endothelial swelling and a double contour were observed (A:
PAM, B: PAS staining). C: Most glomeruli were swollen. The interstitium was not edematous, and

cellular infiltration was only observed in limited areas (Hematoxylin and Eosin staining).

mesangial matrix expansion nor proliferation was observed.
Arterioles showed endothelial swelling, and the capillary lu-
mens were narrowed. A double-contoured glomerular base-
ment membrane due to prominent endothelial swelling and a
widened subendothelial space were detected. Neither lobula-
tion, crescents, glomerular thrombosis, nor mesangiolysis
was detected.

The interstitium was not edematous, and cellular infiltra-
tion was observed in a limited area. Tubular cells were de-
tached from tubular basement membrane, but were sus-
pected to be mainly due to postmortem changes. Arterioscle-
rotic changes were very mild. There was no lymphoma,
myeloma, or other specific findings.

Discussion

POEMS syndrome is
caused by an underlying plasma cell neoplasm. The manda-
tory criteria for a diagnosis of POEMS syndrome are poly-
neuropathy and clonal plasma cell disorder (almost always
A). Other criteria include MCD, sclerotic bone lesions, and
elevated VEGF levels. Minor criteria are organomegaly, ex-
travascular volume overload, endocrinopathy, skin changes,
papilledema, and thrombocytosis or polycythemia (5). The
M protein of POEMS syndrome is generally the A type;
however, POEMS syndrome with x-type M protein has been
reported (7-9).

a lymphoproliferative disorder

The present case presented with polyneuropathy (P), or-
ganomegaly (O), endocrinopathy (E), monoclonal gammopa-
thy (M), skin changes (S), and elevated VEGF and thus met
the diagnosis criteria for POEMS syndrome. However, the
characteristic symptoms of TAFRO syndrome were also de-
tected, namely, thrombocytopenia (T), anasarca (A), fever
(F), reticulin fibrosis (R), and organomegaly (O).

Although Masaki’s criteria require the exclusion of PO-
EMS syndrome for the diagnosis of TAFRO syndrome (3)
and thrombocytosis and anasarca are also manifestations of
POEMS syndrome, reticulin myelofibrosis in bone marrow
and an elevated serum ALP level are not compatible with
POEMS syndrome.

Difficulties are associated with performing a kidney bi-
opsy for TAFRO syndrome because of thrombocytopenia,
and only approximately 30 cases have been reported as of
August 2020. Based on the findings obtained to date, local
glomerular microangiopathy is a characteristic finding on a
renal biopsy in cases of TAFRO syndrome. Other findings
include membranoproliferative glomerulonephritis (MPGN)-
like changes with endothelial injury and a lack of fibrin
thrombi in glomerular capillaries or arterioles (10, 11). An
autopsy was conducted about one month from the disease
onset in our patient, so the renal findings in our patient sup-
port the report of Nagayama et al. that thrombotic microan-
giopathy (TMA)-like lesions tend to appear in the acute
phase of TAFRO syndrome (10).
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The renal histology of POEMS syndrome is reported to
be similar to that of TAFRO syndrome, and MPGN-like le-
sions and evidence of endothelial injury are the most com-
mon findings in POEMS syndrome (5). Some experts have
said that DM nephropathy-like nodules are observed in PO-
EMS syndrome, but this phenomenon is not widely ac-
cepted. Few reports have described the renal histology in pa-
tients with TAFRO or POEMS syndrome. Our report includ-
ing autopsy findings may provide some clues concerning the
pathogenesis of these diseases.

We considered the present case to be a borderline case of
POEMS syndrome and TAFRO syndrome. Although TAFRO
syndrome and POEMS syndrome are generally regarded as
separate disease entities, a previously reported case of TA-
FRO syndrome presented with all of the major manifesta-
tions of POEMS syndrome, similar to the present case (12).
Furthermore, cases of TAFRO syndrome complicated by en-
docrinopathy and hemangioma have been reported (13, 14).

TAFRO syndrome and POEMS syndrome may be associ-
ated with MCD, and the pathological findings of the lymph
nodes of the inguinal region of this case were similar to
those of MCD; therefore, the present case may be a subtype
of iMCD. A commonality in both diseases is that they were
associated with IL-6, VEGF, and other proinflammatory cy-
tokines; however, the underlying mechanisms have not yet
been elucidated in detail. In both cases, the serum IL-6 and
VEGEF levels were elevated. We concluded that the manifes-
tations of TAFRO syndrome and POEMS syndrome may
overlap, and the findings obtained in the present patient will
contribute to the establishment of the disease concept for
TAFRO syndrome and POEMS syndrome.

Since the inflammatory findings of the present case were
severe, we mainly suspected TAFRO syndrome and initiated
treatment with prednisolone. The CRP level decreased after
the administration of prednisolone without the attenuation of
the other clinical manifestations, so we switched our treat-
ment strategy. There is currently no standard treatment for
TAFRO syndrome; however, some cases have been success-
fully treated with the immunosuppressant cyclosporine (15),
the anti-IL-6 receptor antibody tocilizumab (16), and the
anti-CD20 antibody rituximab (17). Furthermore, the effec-
tiveness of thalidomide, an immunomodulatory drug, was
demonstrated in one case (18). Similarly, no standard treat-
ment has yet been established for POEMS syndrome. How-
ever, myeloma-type therapy, such as high-dose chemother-
apy with autologous stem cell transplantation, alkylator-
based therapy, the proteasome inhibitor bortezomib, and the
immunomodulatory drug lenalidomide have been reported to
be effective (5, 19).

Since the present case exhibited manifestations of both
TAFRO syndrome and POEMS syndrome, we needed to
carefully consider our next approach. We suspected that the
M protein indicated the presence of plasma cell dyscrasia in
the background of this case and therefore selected a treat-
ment strategy for POEMS syndrome involving bortezomib
and lenalidomide. We expected immunomodulatory drugs to

be effective against the symptoms of TAFRO syndrome as
well as POEMS syndrome. As the patient’s condition dete-
riorated because of cerebral infarction and he died, we were
unable to accurately assess the effects of VRD therapy.

The patient developed cerebral infarction in the treatment
course. Cases of cerebral infarction in patients with POEMS
syndrome have been reported (20, 21), and the 5-year risk
of cerebral infarction in POEMS syndrome is 13.4% (22).
Cerebral infarction also occurs in TAFRO syndrome (23).
Lenalidomide plus dexamethasone is associated with an in-
creased risk of thrombosis, and a treatment strategy to pre-
vent thrombosis is recommended (24). Therefore, we admin-
istered aspirin to prevent thrombosis, but aspirin alone was
not effective in preventing thrombotic events in this patient,
who had multiple risk factors for thrombosis.

In conclusion, we encountered a case of a lymphoprolif-
erative disorder that presented with manifestations of both
TAFRO syndrome and POEMS syndrome, and the results
obtained may help establish the disease concept of TAFRO
syndrome and POEMS syndrome.
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