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Abstract:
TAFRO syndrome was first described in 2010, standing for thrombocytopenia, anasarca, fever, reticulin fi-

brosis and organomegaly. Because the lymph node histopathology of TAFRO syndrome mimics idiopathic

multicentric Castleman disease (iMCD), some researchers consider TAFRO syndrome to be a subtype of

iMCD. However, the clinical features of TAFRO syndrome considerably differ from those of iMCD without

TAFRO. The clinical features of patients with TAFRO syndrome with or without iMCD-histopathology are

similar, and these patients require an accurate diagnosis and urgent treatment. Although a histological diagno-

sis, including a differential diagnosis, is important, lymph node involvement in patients with TAFRO syn-

drome is usually modest or sometimes absent. Furthermore, a bleeding tendency due to thrombocytopenia

and severe anasarca hampers performing a biopsy. Nonetheless, patients with various other disorders may

manifest TAFRO syndrome-like symptoms, making the differential diagnosis in borderline cases difficult.

Therefore, the establishment of precise and specific biomarkers is important.
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1. TAFRO Syndrome

TAFRO syndrome was first described by Takai et al. in

2010 (1). They reported three cases of thrombocytopenia as-

sociated with a fever, anasarca, hepatosplenomegaly and re-

ticulin myelofibrosis in the bone marrow and proposed a

new disease concept. TAFRO is an acronym of the disease

symptoms thrombocytopenia, anasarca, fever, reticulin fibro-

sis and organomegaly. Since its initial description, a number

of similar cases have been reported, prompting a meeting by

researchers and clinicians (2).

The onset of TAFRO syndrome in most cases is acute,

and its progression is rapid and fatal without urgent treat-

ment. However, the number of cured cases has been increas-

ing recently due to prompt, early treatment. The histopa-

thological diagnoses of lymph node in TAFRO cases are

mixed-type, plasma cell (PC)-type or hypervascular-type

Castleman disease (CD) (3).

In an epidemiological analysis of TAFRO syndrome, we

investigated the prevalence and incidence rates of TAFRO

syndrome in Japan using a fixed-point observation method

based on the incidence in Ishikawa Prefecture, a relatively

rural area with a stable population where few of the

1,140,000 residents have transferred into or out of the

area (4). Annual incidences of TAFRO syndrome in Japan

were estimated to be between 110 and 502 new cases, yield-

ing national annual incidence rates per million individuals of

0.9 to 4.9 and nationwide prevalences of 860 to 7,240. The

Research Group on Castleman Disease, sponsored by the
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Ministry of Health, Labor and Welfare of Japan, had previ-

ously estimated that the prevalence was 150 patients based

on data from a multicenter collaborative retrospective study

establishing the concept of TAFRO syndrome (UMIN

000011809); TAFRO syndrome was thus suspected not to be

as rare as previously assumed. Because TAFRO syndrome is

a relatively new concept, its diagnosis was difficult or im-

possible before 2010, but the situation is gradually chang-

ing.

In 2015, the Ministry of Health, Labour and Welfare of

Japan organized and funded (through Health and Labour

Sciences Research Grants for Research on Rare and Intracta-

ble Diseases) a nationwide research team for TAFRO syn-

drome [H27-Nanchi, etc. (Nan)-General-008]. Since then,

research on this disorder has progressed. Members of the

TAFRO research group, including hematologists, rheuma-

tologists, pulmonologists, pathologists, radiologists, and ba-

sic researchers, have attended meetings to discuss and devise

diagnostic criteria, disease severity classifications, and dis-

ease treatment strategies for TAFRO syndrome, based on re-

ported cases, including patients with the disease and those

registered in retrospective studies (5, 6).

According to the 2019 diagnostic criteria (6), there are

three major symptom categories, including 1) anasarca, in-

cluding pleural effusion, ascites and general edema; 2)

thrombocytopenia, defined as pretreatment platelet count

�100,000/μL; and 3) systemic inflammation, defined as a fe-

ver of unknown etiology >37.5°C and/or serum C-reactive

protein concentration �2 mg/dL; and 4 minor symptom cate-

gories, including 1) CD-like features on a lymph node bi-

opsy; 2) reticulin myelofibrosis and/or an increased number

of megakaryocytes in bone marrow; 3) mild organomegaly,

including hepatomegaly, splenomegaly and lymphadenopa-

thy; and 4) progressive renal insufficiency (Table). A diag-

nosis of TAFRO syndrome requires patients fulfill all three

major categories and at least two of the four minor catego-

ries. Furthermore, as it is essential to exclude malignancies,

including lymphoma, a lymph node biopsy, if applicable, is

strongly recommended.

However, Iwaki et al. proposed another criterion for idi-

opathic multicentric CD (iMCD)-TAFRO, which essentially

requires histopathological findings from the lymph

nodes (7), and their group consequently updated the crite-

ria (8). Like many diseases, it is impossible to completely

exclude mimickers by clinical findings alone. However, in

patients with TAFRO syndrome, lymph node involvement is

usually modest or sometimes absent, and a bleeding ten-

dency due to thrombocytopenia and severe anasarca can

make biopsies difficult. Furthermore, most cases are severe,

requiring urgent initiation of appropriate treatment. Since we

must start treatment early for such cases, the lymph node

histology is considered a minor category in our diagnostic

criteria (5, 6). In addition, whether or not very small lymph

nodes reliably indicate pathophysiology in this condition is

dubious at present.

To assess the disease severity, up to three points are as-

signed to each of four items: anasarca (including pleural ef-

fusion and ascites), thrombocytopenia, fever/inflammation,

and renal insufficiency. Disease severity is classified based

on the total score as mild (grade 1) for 0 to 4, moderate

(grade 2) for 5 or 6, slightly severe (grade 3) for 7 or 8, se-

vere (grade 4 ) for 9 or 10, and very severe (grade 5) for 11

or 12 (Table) (6). According to a retrospective analysis,

cases classified as very severe (grade 5) have a significantly

worse prognosis than those with other classifications (grades

1 to 4), so starting appropriate treatment in patients to pre-

vent progression to grade 5 severity is important. Further-

more, based on our experience, this disease severity classifi-

cation can also be used as a disease activity score.

We determined appropriate treatment strategies based on a

retrospective analysis, case reports, and our own experience,

so the evidence level is not high at present, and the further

collection and assessment of data from retrospective and

prospective studies is necessary. Most TAFRO syndrome

cases show severe illness at the disease onset and at an early

phase, so high-dose steroids or pulse therapy is adminis-

tered; however, only a small proportion of cases can be

cured by steroid therapy alone. Thus, most cases require

second-line treatment, such as tocilizumab, rituximab, and

cyclosporin A. In addition, various immunosuppressive

therapies or anticancer chemotherapies have been attempted,

with sporadic reports published. However, no medicine has

yet been approved by the healthcare insurance system in Ja-

pan. Further evidence should thus be collected to achieve

accreditation of such medicines for their use in treating TA-

FRO syndrome.

2. iMCD

CD came to be known due to a report by Benjamin Cas-

tleman, a famous pathologist, who described cases of medi-

astinal tumor with particular pathological findings in

1956 (9). His report described lymphoid follicle hyperplasia

with hyalinized vessels penetrating to the germinal center.

These findings were termed hyaline-vascular (HV)-type or

giant lymph node hyperplasia. The PC type was identified

next, involving plasma cell expansion of an intrafollicular

area of the lymph node, followed by the mixed type, which

involves characteristics of both the HV and PC types. These

types were recognized as subgroups of the disease entity by

Frizzera et al. (10). Furthermore, the hypervascular type and

plasmablastic type were recently added to the histopa-

thological classification of CD (11). In clinical practice, CD

is classified as having either a single lesion [unicentric CD

(UCD)] or multiple lesions [multicentric CD (MCD)]. Most

cases of UCD have HV histopathology (HV-UCD) with no

systemic symptoms and are curable by resection, making

HV-UCD a distinct clinical entity. In contrast, MCD cases

show PC or mixed histopathology and demonstrate various

clinical symptoms and courses.

Most MCD cases in Western countries are human immu-

nodeficiency virus (HIV) infection [acquired immunodefi-
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Table.　The Diagnostic Criteria and Disease Severity Classification for TAFRO Syndrome.

1. The 2019 updated diagnostic criteria for TAFRO syndrome, as determined by All Japan TAFRO Syndrome Research Group in the Research 

Program for Intractable Disease by Ministry of Health, Labor and Welfare (MHLW) Japan. Revised from Ref.6, Table 1.

Diagnostic criteria of TAFRO syndrome

・A diagnosis of TAFRO syndrome requires all three major categories and at least two of four minor categories.

A. Major categories

 1) Anasarca, including pleural effusion, ascites and general edema

 2) Thrombocytopenia; platelet count ≤100,000/μL, without myelosuppressive treatment.

 3) Systemic inflammation, defined as fever of unknown etiology above 37.5℃ and/or serum C-reactive protein concentration ≥2 mg/dL.

B. Minor categories

 1) Castleman disease-like features on lymph node biopsy

 2) Reticulin myelofibrosis and/or increased number of megakaryocytes in bone marrow

 3) Mild organomegaly, including hepatomegaly, splenomegaly and lymphadenopathy

 4) Progressive renal insufficiency

C. Diseases to be excluded

 1) Malignancies, including lymphoma, myeloma, mesothelioma, et cetera.

 2) Autoimmune disorders, including systemic lupus erythematosus (SLE), Sjögren’s syndrome, ANCA-associated vasculitis, et cetera.

 3) Infectious disorders, including acid fast bacterial infection, rickettsial disease, Lyme disease, severe fever with thrombocytopenia syndrome 

(SFTS), et cetera.

 4) POEMS syndrome

 5) Hepatic cirrhosis

 6) Thrombotic thrombocytopenic purpura (TTP)/ hemolytic uremic syndrome (HUS).

2. The 2019 updated disease severity classification for TAFRO syndrome.

Total points are calculated by summing up the points of present symptoms.

1) Anasarca: three points maximum

 One point for pleural effusion on imaging

 One point for ascites on imaging

 One point for pitting edema on physical examination

2) Thrombocytopenia: three points maximum 

 One point for lowest platelet counts <100,000/μL

 Two points for lowest platelet counts <50,000/μL

 Three points for lowest platelet counts <10,000/μL

3) Fever and/or inflammation: three points maximum 

 One point for fever ≥37.5℃ but <38.0℃ or for CRP ≥2 mg/dL but <10 mg/dL

 Two points for fever ≥38.0℃ but <39.0℃ or for CRP ≥10 mg/dL but <20 mg/dL

 Three points for fever ≥39.0℃ or for CRP ≥20 mg/dL 

4) Renal insufficiency: three points maximum 

 One point for GFR <60 mL/min/1.73 m2

 Two point for GFR <30 mL/min/1.73 m2

 Three points for GFR <15 mL/min/1.73 m2 or in need of hemodialysis

Relationship between score and disease severity

0-4 points: mild (grade 1)

5-6 points: moderate (grade 2) 

7-8 points: slightly severe (grade 3)

9-10 points: severe (grade 4)

11-12 points: very severe (grade 5)

ciency syndrome (AIDS)]-related. Most HIV-positive MCD

cases are also human herpes virus (HHV)-8 positive,

wherein viral interleukin-6 (IL-6) expression causes various

symptoms. Hyper-IL-6-nemia causes plasma cell expansion

and polyclonal hypergammaglobulinemia by B-cell differen-

tiation, vasculogenesis by vascular endothelial growth factor

(VEGF) production, and thrombocytosis by acceleration of

megakaryocyte differentiation in the bone marrow. Further-

more, in the liver, the production of acute inflammation pro-

teins, such as C-reactive protein (CRP), fibrinogen, serum

amyloid A, and hepcidin, are increased, causing microcytic

anemia via the inhibition of iron absorption in the gastroin-
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Figure.　Correlation between TAFRO syndrome and iMCD. In clinical practice, TAFRO-w/o-iMCD 
and TAFRO-iMCD are the same entity, requiring an early diagnosis and early treatment. iMCD-
NOS differs in that it shows a slow chronic progress, requiring less-urgent treatment. TAFRO: 
thrombocytopenia (T), anasarca (A), fevers (F), reticulin myelofibrosis (R), organomegaly (O), w/o: 
without, NOS: not otherwise specified, iMCD: idiopathic multicentric Castleman disease

testinal tract and reduction of iron recycling in reticuloendo-

thelial systems. In contrast, most Japanese MCD cases have

neither HIV nor HHV-8 (12, 13). Despite differences in

positivity for HIV and HHV-8, both Western and Japanese

MCD cases commonly have systemic symptoms of polyclo-

nal hypergammaglobulinemia, marked inflammation, a fever,

anemia, and thrombocytosis due to hyper-IL-6-nemia. West-

ern MCD patients are often complicated with various infec-

tions, or neoplasms, such as Kaposi’s sarcoma and lym-

phoma, and have acute, lethal clinical courses. Japanese

MCD patients generally have indolent clinical courses and

rarely develop Kaposi’s sarcoma or lymphoma (14). Kojima

et al. reported that Japanese MCD cases had significantly

better prognoses than Western cases (13, 14). In 2014,

Fajgenbaum et al. collected clinical reported data of MCD

cases from the US, over half of which were HHV-8-

negative, and assigned the name idiopathic MCD (iMCD) to

HHV-8-negative cases (15, 16). Therefore, most Japanese

MCD cases are iMCD.

The diagnostic criteria were independently proposed by

both Japan and the US. In Japan, the group sponsored by

the Ministry of Health, Labour and Welfare of Japan,

through Health and Labour Sciences Research Grants for

Research on Rare and Intractable Diseases, proposed a refer-

ence guideline for medical care of CD patients (17), includ-

ing tentative diagnostic criteria and a disease severity classi-

fication scale [CRP, hemoglobin, albumin, and performance

status (CHAP) score] (18). In the US, international diagnos-

tic criteria for HHV-8-negative/iMCD were proposed by the

Castleman Disease Collaborative Network (CDCN) (10).

The requirements of lymphadenopathy and pathological

findings are common to the Japanese and US criteria. As

laboratory findings in minor items required by USA criteria

seem lax, further international discussion is required.

3. Differences between TAFRO Syndrome and
iMCD

Because the histopathology of TAFRO syndrome mimics

iMCD, some researchers consider TAFRO syndrome to be a

unique subtype of iMCD. However, the clinical features of

TAFRO syndrome differ from those of iMCD. Patients with

iMCD typically demonstrate polyclonal hypergammopathy,

multiple lymphadenopathy, severe inflammation, microcytic

anemia, and thrombocytosis, and most Japanese iMCD cases

have chromic and indolent clinical courses. In contrast, pa-

tients with TAFRO syndrome demonstrate normo- or hy-

pogammaglobulinemia, small or unclear lymphadenopathy,

thrombocytopenia, and severe pleural effusion and ascites,

and their disease onset is acute followed by a rapid clinical

course.

We retrospectively analyzed the clinical data of patients

with clinical TAFRO syndrome without iMCD-histopatho-

logy (TAFRO-w/o-iMCD), patients with clinical TAFRO

symptoms and iMCD-histopathology (TAFRO-iMCD) and

patients with iMCD not otherwise specified, without clinical

TAFRO symptoms (iMCD-NOS). The clinical features of

TAFRO-iMCD cases and TAFRO-w/o-iMCD cases were

similar in both groups requiring urgent treatment but dif-

fered from those of iMCD-NOS cases with relatively

chronic and indolent clinical courses (Figure) (19).

Patients with various states of chronic inflammation may

show MCD-like clinical features, such as a fever, anemia,

thrombocytosis, and polyclonal hypergammopathy associated

with hypercytokinemia. In such cases, lymph node histology

may demonstrate non-monoclonality (exclude lymphoma),
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particular lymphoid follicles, and plasmacytosis, and have

often been diagnosed as “undeniable iMCD.” These cases

might include patients with TAFRO syndrome, POEMS

(polyneuropathy, organomegaly, endocrinopathy, monoclonal

gammopathy and skin abnormalities) syndrome, IgG4-

related disease, or various other infections, including tuber-

culosis and other mycobacterium infections, autoimmune

disease/vasculitis syndrome, and satellite lymph nodes of

malignant neoplasms. Even in cases with a pathological di-

agnosis of iMCD, we must consider differential diagnoses in

those with uncommon clinical symptoms.

Our Japanese research teams for TAFRO syndrome and

MCD combined in 2017. We are continuing to conduct re-

search and hold discussions in our quest to optimize the di-

agnosis and treatment strategies for not only TAFRO syn-

drome and iMCD but other similar conditions, such as

IgG4-related disease and POEMS syndrome.

4. Other Related Disorders

Patients with other disorders may demonstrate TAFRO

syndrome-like symptoms and iMCD-like lymph node histo-

pathology, so a differential diagnosis is essential (20). PO-

EMS syndrome [Crow-Fukase syndrome, Takatsuki disease,

PEP (plasma cell dyscrasia, endocrinopathy, polyneuropa-

thy)] is a polyneuropathy associated with elevated VEGF

and dysgammaglobulinemia. Patients with POEMS syn-

drome may have a high fever and various symptoms as well

as iMCD-like histopathology of the lymph nodes. In cases

with severe neuropathic symptoms, POEMS syndrome is

particularly strongly suspected. Furthermore, patients with

some lymphomas (T-cell lymphoma and intravascular large

B-cell lymphoma), other cancers, sarcoidosis, various infec-

tions (e.g. tuberculosis), and collagen-vascular disorders

(systemic lupus erythematosus, vasculitis syndrome,

Sjogren’s syndrome) may have hyper-IL-6 syndrome and

demonstrate TAFRO syndrome-like symptoms. In such

cases, we sometimes encounter an iMCD-like histopathology

if the satellite lymph node is excised via a biopsy. A diagno-

sis of TAFRO syndrome should be made after careful differ-

entiation. However, the differential diagnosis is sometimes

very difficult in such borderline cases, so the establishment

of precise and specific biomarkers is important.
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