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Abstract:

TAFRO syndrome is a systemic inflammatory, lymphoproliferative disorder, but the pathophysiology of the
disease is unknown. It is typically characterized by thrombocytopenia, anasarca, a fever, reticulin fibrosis, re-
nal dysfunction, and organomegaly. However, other manifestations have been also reported. We encountered a
43-year-old man with TAFRO syndrome who showed mediastinal panniculitis, liver damage, and adrenal le-
sions in addition to the core signs. He achieved complete remission with combination therapy of corticoster-
oids, tocilizumab, and cyclosporin, and remission was maintained even after drug discontinuation at 15
months. Atypical manifestations and complete remission of TAFRO syndrome were remarkable features of

our case.
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Introduction

TAFRO syndrome is a systemic inflammatory, lym-
phoproliferative disorder that was originally reported in
2010 (1) and is now classified as a subtype of multicentric
Castleman disease (MCD). The signs and symptoms com-
mon to TAFRO (which give it its name) are thrombocy-
topenia, anasarca, fever, reticulin fibrosis, renal dysfunction,
and organomegaly; however, other conditions, such as mem-
branoproliferative  glomerulonephritis-like =~ glomerulopathy
with nephrotic syndrome (2), hemolytic anemia (3), acquired
hemophilia (4), and hepatitis (5, 6), have been also reported.
Although interleukin-6 (IL-6) and vascular endothelial
growth factor (VEGF) have been proposed to have patho-
genic roles in TAFRO syndrome, whether or not these also
contribute to the development of these other conditions is
unclear. Several immunosuppressive, anti-inflammatory, and
cytotoxic drugs have been reported to be effective for treat-

ing TAFRO syndrome. However, each case has a unique
clinical course and treatment response, and there is therefore
no well-established treatment strategy for TAFRO syndrome.
We encountered a case of TAFRO syndrome associated
with mediastinal panniculitis, adrenal lesions, and liver dam-
age, in addition to the core signs and symptoms. The patient
was successfully treated with a combination of corticoster-
oids (CS), cyclosporine (CyA), and tocilizumab (TCZ) and
achieved complete remission. Complete remission was main-
tained even after the discontinuation of all medications.

Case Report

A 43-year-old man developed the acute onset of chest and
abdominal pain 10 days before presentation at our hospital.
He had no notable medical history and his health status had
been normal until the onset of these symptoms. He under-
went a series of medical tests at a different hospital. Blood
tests revealed elevation of the white blood cell count

Department of General Medicine, Nara Medical University, Japan

Received: July 13, 2020; Accepted: September 8, 2020; Advance Publication by J-STAGE: November 16, 2020

Correspondence to Dr. Shiro Ono, shiroono0207 @naramed-u.ac.jp

1303



Intern Med 60: 1303-1309, 2021

DOI: 10.2169/internalmedicine.5850-20

Table 1.

Laboratory Date on Admission.

<Hematology>

<Biochemistry>

<Biochemistry>

WBC 15,600 /uL Total protein
Neutrophil 86.0 % Albumin
Lymphocyte 6.0 % Total bilirubin
Monocye 8.0 % AST
Eosinophil 0 % ALT
Basophil 0 % ALP
Atypical-Lymphocyte 0 % 7-GTP
Red blood cell 508x10* /uL Cretine kinase
Hemoglobin 14.5 g/dL LDH
Platelet 22.5x10* /uL Blood urea nitorogen
Creatinine
<Coagulation> Na
PT 50.0 % K
APTT 32.9 sec Cl
Fibrinogen 469 mg/dL Glucose
D dimer 7.0 pg/mL C-ractive protein
FDP 20.3 pg/mL soluble IL-2R
Solubule fibrin 5.0 ug/mL
Antithrombin III 59 % <Urinary analysis>
Protein
Occult blood
Suger
B2MG

5.4 g/dL Ferritin 731 ng/mL
2.4 g/dL IL-6 46.7 pg/mL
0.9 mg/dL VEGF 852 pg/mL
28 TU/L ANA <x40
36 IU/L PR3-ANCA 10.4 U/mL
579 1IU/L MPO-ANCA <1.0 U/mL
153 IU/L IgA 277.1 mg/dL
79 IU/L IeG 1,125.7 mg/dL
334 IU/L IgM 95.5 mg/dL
8.0 mg/dL M-protein undetected
1.11 mg/dL Cc3 38.1 mg/dL
136 mEq/L C4 6.7 mg/dL
137 mEq/L
138 mEq/L <Marker of Infection>
99 mEq//L HBs-Ag negative
27.4 mg/dL HCV-Ag negative
1,353 IU/L HIV-Ab negative
Anti-EB-IgM VCA <x10
Anti-EB-IgG VCA x80
30 mg/dL Anti-EBNA IgG Ab x10
negative Anti-CMV IgM <x10
negative Anti-CMV IgG <x10
1,535 pg/mL

PT: prothrombin time, APTT: activated partial thromboplastin time, FDP: fibrin/fibrinogen degradation products, AST: aspartate aminotransferase, ALT:

alanine aminotranseferase, ALP: alkaline phosphatase, y-GTP: y-glutamyl transeptidase, LDH: lactate dehydrogenase, solubel IL-2R: soluble interleukin 2

receptor

(12,600/uL) and C-reactive protein (CRP; 14.1 mg/dL); all
other results were within normal limits. Abdominal com-
puted tomography (CT) showed only swelling of the left ad-
renal gland, which was not considered to be consistent with
his symptoms. A fever and abdominal distension also devel-
oped after admission, and broad-spectrum antibiotics were
administered. His condition worsened despite antibiotics,
and he was referred to our hospital for a further investiga-
tion.

On admission, the patient complained of general fatigue
and abdominal pain and was febrile and mildly dyspneic
(respiratory rate: 24 breaths/minute; oxygen saturation: 94%
on ambient air). A physical examination revealed swelling of
the cervical lymph nodes, abdominal distention with tender-
ness, and bilateral pitting leg edema. Laboratory tests (Ta-
ble 1) showed elevations in white blood cells, CRP, alkaline
phosphatase (ALP), lactate dehydrogenase, and serum cre-
atinine. The percentage activity of prothrombin time and al-
bumin level were also decreased. The platelet counts, aspar-
tate aminotransferase (AST) level, alanine aminotransferase
(ALT) level, and bilirubin level were within their normal
ranges. Schistocytes were not detected. The serum IL-6 and
VEGEF levels were increased to 46.7 pg/mL (reference range,
<4.0 pg/mL) and 852 pg/mL (reference range, <38.3 pg/
mL), respectively. M-protein was not detected by electro-
phoresis of protein. Serological studies revealed no specific
findings for connective tissue diseases, vasculitis, hepatitis

B, hepatitis C, Epstein-Barr virus, or cytomegalovirus. A
urinalysis showed mild proteinuria of 30 mg/dL without he-
maturia or abnormal casts. A bone marrow examination
showed no morphological abnormality, and a flow cytomet-
ric analysis of the bone marrow did not reveal any signs of
clonal proliferation.

CT of the thorax and abdomen revealed multiple lympha-
denopathies, an anterior mediastinal lesion, massive ascites,
a low-density area around the portal vein (periportal collar
sign), subserosal edema of the gallbladder, increased attenu-
ation in the mesentery around the adrenal glands, and bilat-
eral swelling of the adrenal glands (Fig. 1). Blood and urine
cultures were sterile. Biopsies were performed of the bone
marrow, a cervical lymph node, and the mediastinal lesion.

Over the next few days, the urinary output steadily de-
creased, and the anasarca worsened. The serum creatinine
value increased to 1.78 mg/dL, and the platelet counts de-
creased to 90,000/uL. The values of ALP, AST, and ALT
also steadily increased to 788 IU/L, 45 IU/L, and 37 IU/L,
respectively, without any signs of obstruction of the com-
mon bile duct. The total bilirubin level was around 0.7 mg/
dL at this time. On day 5, we diagnosed him with TAFRO
syndrome and started therapy with CS (methylprednisolone
pulse therapy at a dose of 1,000 mg for three consecutive
days and then 80 mg of prednisolone daily) and TCZ (8 mg/
kg, weekly). Within a few days, the high-grade fever had re-
solved, but the platelet count had decreased to below
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Figure 1.
nal mass (arrowheads), (B) swollen adrenal gland and increased attenuation in the mesentery around
the adrenal glands (white arrows), (C) periportal collar sign (arrowhead), and (D) subserosal edema
of the gallbladder (white arrows).

50,000/uL. The abdominal distension and kidney dysfunc-
tion continued to deteriorate, and the patient became anuric
on day 8. As urinary protein was negative and no abnormal
casts were detected, we suspected that glomerulonephritis
was unlikely. Given the acute deterioration of the kidney
function, elevation of 2 microglobulin, and systemic symp-
toms, we suspected interstitial nephritis and/or acute tubular
necrosis as the cause of his acute kidney injury and contin-
ued anti-inflammatory and supportive treatment.

At the same time, liver damage, represented by increased
levels of AST and ALT (over 200 IU/L), also appeared
(Fig. 2). The total bilirubin levels also gradually increased to
6.2 mg/dL on day 15. Hemodialysis was started on day 8,
and CyA was added on day 9, with the dose adjusted to
keep the plasma concentration between 800 and 1,000 ng/
mL at peak and under 250 ng/mL at trough. The serum cre-
atinine level continued to rise until day 22. Histological
findings were as follows (Fig. 3): the bone marrow showed
hyperplasia of megakaryocytes, reticulin fibrosis, and no evi-
dence of monotonous cell proliferation. The cervical lymph
nodes demonstrated atrophy of lymph follicles, hyperplasia
of microvessels, and infiltration of plasma cells among folli-
cles. There was no evidence of monoclonal proliferation by
K/A in situ hybridization, and immunostaining revealed no
expression of latency-associated nuclear anitigen-1, which is
associated with human herpesvirus 8-associated Castleman

Imaging findings at admission. Computed tomography showed (A) an anterior mediasti-

disease, or Epstein-Barr virus-encoded small RNA, which is
often seen in angioimmunoblastic T cell lymphoma. These
histological findings of the bone marrow and lymph nodes
were consistent with mixed-type MCD (7). The mediastinal
lesion showed fatty tissue with infiltration of inflammatory
cells, which was consistent with panniculitis. The clinical
and histological findings met all major and minor diagnostic
criteria of TAFRO syndrome (Table 2).

The patient’s condition gradually improved after combina-
tion therapy with CS, TCZ, and CyA and hemodialysis. The
fever resolved first, and then the abdominal distension due
to ascites gradually resolved. The laboratory data, including
ALP, AST, ALT, and bilirubin, also improved simultane-
ously. After the symptoms had resolved, elevation of AST,
ALT, and ALP without bilirubin elevation occurred, but this
may have been a side effect of CyA, as it resolved with
CyA cessation (Fig. 2). On day 31, renal replacement ther-
apy was terminated, and the patient was discharged on day
60 with CS and TCZ treatment. CT to check for improve-
ment in the mediastinal and adrenal lesions was not repeated
because the patient did not give his consent.

In the following nine months, he experienced no recur-
rence during CS tapering, and TCZ was discontinued be-
cause a skin rash occurred after injection. We planned to
continue a maintenance dose of CS, but he stopped treat-
ment with 3 mg prednisolone at 15 months after the disease
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Figure 2. Clinical course. ALT and T-Bil increased in sync with worsening of TAFRO symptoms
and resolved with combination therapy. Elevation of ALT and ALP from day 33 improved after CyA
cessation. ALP: alkaline phosphatase, ALT: alanine aminotransferase, Cre: serum creatinine, CRP:
C-reactive protein, CyA: cyclosporine, mPSL: methylprednisolone, Plt: platelet, PSL: prednisolone,
RRT: renal replacement therapy, T-Bil: total bilirubin, TCZ: tocilizumab

5N VT
Uia
&"::(‘-S’ »‘

Figure 3. Histopathological findings. (A). A cervical lymph node showed scattered lymphoid folli-
cles with atrophic germinal centers [Hematoxylin and Eosin (H&E) staining x20]. (B) Plasma cells
had infiltrated among lymphoid follicles in the lymph node (H&E staining, x200). (C, D) Hypercel-
lular bone marrow with increased numbers of megakaryocytes and mild reticulin fibrosis. These
findings were compatible with mixed-type Castleman’s disease (C, H&E staining, x200; D, silver
impregnation staining, x200). (E) The mediastinal lesion showed fatty tissue infiltrated by inflamma-
tory cells, including plasma cells and lymphocytes (H&E staining, x400).
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Table 2. 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/uL, without myelosuppressive treatment

(3) Systemic inflammation, defined as fever of unknown etiology above 37.5°C 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. Disease to be exclude

(1) Malignancies, including lymphoma, myeloma, mesothelioma, etc

(2) Autoimmune disorders, including systemic lupus erythematosus (SLE), Sjogren’s syndrome, ANCA-associated vasculitis, etc.

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

syndrome, etc.
(4) POEMS syndrome
(5) Hepatic cirrhosis

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

Cited from reference 28 with permission from International Journal of Hematology.

onset. No recurrence occurred afterward, and he maintained
complete resolution without any drugs.

Discussion

The concept of TAFRO syndrome was first proposed in
2010 (1). It is now classified as a type of idiopathic MCD
because of the similar histological features of the lymph
nodes and the role of IL-6 and VEGF in the pathophysiol-
ogy of both diseases. However, whether or not they share a
common etiology is still under debate (7, 8). Our patient
showed the typical clinical features of TAFRO syndrome,
and the histological findings of his lymph nodes were com-
patible with those of idiopathic MCD. TAFRO syndrome
can also cause various manifestations other than the typical
symptoms, and this case was complicated with mediastinal
panniculitis, adrenal lesions, and liver damage with hyper-
bilirubinemia.

The histology of the anterior mediastinal lesion was con-
sistent with panniculitis of fatty tissue with infiltration of in-
flammatory cells. Five cases of TAFRO syndrome with ante-
rior mediastinal lesion have been reported (9-13). In all
cases, including ours, the tissue showed inflammation with
various inflammatory cells. Although the swelling of the
mediastinal lymph nodes is a common sign of unicentric
Castleman disease (11), it occurs less commonly in TAFRO
syndrome (2, 14). Recently, a new concept wherein lymph
node swelling and histopathological features of iMCD are
reactive changes to elevated IL-6 and/or other circulating
factors was proposed (15). Under this concept, we assume
that mediastinal panniculitis is representative of systemic in-
flammation and/or hypercytokinemia.

The bilateral lesions of the adrenal glands were another
remarkable feature of this case. Abnormal adrenal gland
findings on abdominal CT can have various causes, includ-

ing hemorrhaging, infarction, bacterial infection, malignancy,
and autoimmune inflammation. In the present case, the clini-
cal findings, such as bilateral lesions, CT findings consistent
with the inflammatory process, no evidence of infection, and
the ineffectiveness of antibiotics, suggested that malignancy
or bacterial infection was unlikely. There have been two re-
ported cases of TAFRO syndrome with adrenal gland le-
sions (16, 17). The suspected etiology of adrenal gland le-
sions in the reported cases were necrosis (16) and hemor-
rhaging (17), although their pathogenesis was not fully clari-
fied. Nara et al. (17) reported that retroperitoneal inflamma-
tion might affect the adrenal glands because bilateral thick-
ening of Gerota’s fascia was observed. In our case, there
were no hemorrhagic findings on repeated CT. However, the
increased attenuation in the mesentery around the adrenal
glands was consistent with the inflammatory process. We
therefore concluded that retroperitoneal inflammation had
affected the adrenal glands.

Some cases with the not-otherwise-specified (NOS) type
of MCD have also been reported to have adrenal le-
sions (18, 19). The CT features of the adrenal lesion in pa-
tients with NOS-MCD are reported to include a mass with
peripheral rim enhancement and peritoneal thickening, find-
ings that differed from those in the present case. In that
study, lymphoid tissue around the adrenal gland was sus-
pected as the origin of peritoneal thickening, according to
the histological study (19). In our case, however, whether or
not the lymphoid tissue was the origin of inflammation was
unclear, as a histological examination was not conducted.

In addition to the core TAFRO signs and symptoms, ele-
vation of ALP is also a common abnormality; however, liver
damage and hyperbilirubinemia have not been mentioned in
review papers (2, 14, 20). There are two reports of cases
with hyperbilirubinemia (12, 21), but a liver biopsy was not
conducted in either. Seven reports described cases with liver
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damage without hyperbilirubinemia and mentioned liver his-
tology in patients with TAFRO syndrome (5, 6, 22-24); five
studies reported no specific histological findings, one re-
ported interface hepatitis with infiltration of inflammatory
cells (6), and the remaining study reported lobular hepatitis
with no steatosis (5). In our present case, CT showed the
periportal collar sign and subserosal edema of the gallblad-
der. These findings are often seen in acute hepatitis, cho-
langitis, or severe congestion. Although laboratory tests were
not diagnostic for a specific etiology, we chose not to per-
form a liver biopsy because of the risk of bleeding. The
drugs administered before the onset of liver damage were
antibiotics and antacids. Liver damage occurred after the
discontinuation of the antibiotics and resolved without the
discontinuation of the antacids. Therefore, drug-induced
liver injury was unlikely as the cause of liver damage. The
liver enzyme and bilirubin levels fluctuated simultaneously
with TAFRO symptoms; therefore, we concluded that liver
damage with hyperbilirubinemia can be a component of TA-
FRO syndrome. We considered hepatitis or intrahepatic cho-
langitis to be the major cause of the liver injury, rather than
cholestasis with interstitial edema caused by vascular hyper-
permeability or hypoalbuminemia, for several reasons. First,
vascular hyperpermeability and hypoalbuminemia are quite
common events with TAFRO syndrome, but liver damage is
rarely reported, even in cases with severe systemic anasarca,
indicating that the severity of vascular leakage or congestion
is not related to the occurrence of liver damage. Second, the
panniculitis in the mediastinal tissue and retroperitoneal in-
flammation around the adrenal gland suggested systemic in-
flammation of the connective tissue of the whole body. We
therefore suspected that the liver damage was a partial sign
of TAFRO syndrome that was also caused by the systemic
inflammatory process. IL-6 is thought to cause this inflam-
mation, but it is also possible that IL-6 affects hepatocytes,
resulting in liver damage, as in MCD (25).

We consider that systemic inflammation and hypercy-
tokinemia caused not only TAFRO symptoms, but rare
manifestations such as the panniculitis of the anterior medi-
astinum, adrenal lesion, and liver damage. However, we can-
not clearly explain why several uncommon symptoms oc-
curred in this TAFRO patient. This may be a reflection of
the heterogenicity of TAFRO syndrome or iMCD, and the
accumulation of further cases is needed.

Immunosuppressive and anti-inflammatory therapies are
standard for TAFRO syndrome. CS suppress the inflamma-
tory processes regulated by cytokines and chemokines, in-
cluding IL-6 and VEGF, which play crucial roles in TAFRO
syndrome, and have been used as the first treatment in most
reported cases (2, 12). If steroid monotherapy does not dem-
onstrate sufficient efficacy, additional treatment is required.
CyA, anti-IL-6 drugs (TCZ and siltuximab), the anti-CD20
drug rituximab, thalidomide, bortezomib plus sirolimus, the
anti-IL1 drug anakinra, and lymphoma-based cytotoxic ther-
apy have been reported to be effective (2, 14). A recent re-
view recommends an anti-IL-6 agent as second-line ther-

apy (15).

We first administered high doses of CS and TCZ, after
which the high-grade fever and elevated CRP improved.
However, the pleural effusion, ascites, and kidney dysfunc-
tion continued to deteriorate, prompting us to add CyA. We
cannot determine which drug was most effective; instead,
we speculate that suppression of multiple inflammatory cas-
cades by combination therapy was essential. There are no
available data for predicting the treatment efficacy of each
drug, and a patient can sometimes show a dramatic and
long-lasting response if given the right agents. We therefore
recommend combination therapy or switching drugs if nec-
essary.

The patient experienced no recurrence after discontinu-
ation of CyA and TCZ, and CS was tapered and terminated
15 months after the disease onset. A few studies have re-
ported that treatment of TAFRO syndrome can be discontin-
ued (23, 26, 27), but whether or not complete resolution of
TAFRO syndrome is common is unclear. TAFRO syndrome
is diagnosed by the combination of clinical and pathological
features, and disease-specific findings have not yet been re-
ported. Furthermore, the varied responses to treatment indi-
cate a diverse etiology of TAFRO syndrome.

We described a case of TAFRO syndrome with unusual
manifestations of mediastinal panniculitis, adrenal lesions,
and liver damage. Notably, once the TAFRO syndrome com-
pletely resolved, this state was maintained without drugs.

The authors state that they have no Conflict of Interest (COI).

References

1. Takai K, Nikkuni K, Shibuya H, Hashidate H. Thrombocytopenia
with mild bone marrow fibrosis accompanied by fever, pleural ef-
fusion, ascites and hepatosplenomegaly. Rinsho Ketsueki (Jpn J
Clin Hematol) 51: 320-325, 2010 (in Japanese, Abstract in Eng-
lish).

2. Ito S, Uchida T, Itai H, et al. Serial manifestation of acute kidney
injury and nephrotic syndrome in a patient with TAFRO syn-
drome. Intern Med 57: 3129-3133, 2018.

3. Edahiro Y, Ichikawa K, Sunami Y, Koike M, Komatsu N. Autoim-
mune hemolytic anemia in a patient with TAFRO syndrome. Rin-
sho Ketsueki (Jpn J Clin Hematol) 56: 2346-2350, 2015 (in Japa-
nese, Abstract in English).

4. Suzuki K, Matsumoto T, Iwashita Y, et al. Clinicopathological fea-
tures of TAFRO syndrome complicated by acquired hemophilia A
and development of cardiopulmonary arrest that were successfully
treated with VA-ECMO and tocilizumab. Int J Hematol 109: 737-
743, 2019.

5. Koduri PR, Parvez M, Kaza S, Pappu P, Anuradha S. Castleman-
Kojima disease in a South Asian adolescent. J Clin Exp Hematop
54: 163-166, 2014.

6. Nagai Y, Ando S, Honda N, et al. TAFRO syndrome showing cho-
langitis on liver biopsy. Rinsho Ketsueki (Jpn J Clin Hematol) 57:
2490-2495, 2016 (in Japanese, Abstract in English).

7. Iwaki N, Fajgenbaum DC, Nabel CS, et al. Clinicopathologic
analysis of TAFRO syndrome demonstrates a distinct subtype of
HHV-8-negative multicentric Castleman disease. Am J Hematol
911: 220-226, 2016.

8. Fujimoto S, Sakai T, Kawabata H, et al. Is TAFRO syndrome a

1308



Intern Med 60: 1303-1309, 2021 DOI: 10.2169/internalmedicine.5850-20

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

subtype of idiopathic multicentric Castleman disease? Am J Hema-
tol 94: 975-983, 2019.

. Nagano M, Matsumoto J. A case of TAFRO syndrome with a

large mediastinal mass treated with debulking surgery. Surg Case
Reports 2: 61, 2016.

Sakashita K, Murata K, Inagaki Y, Oota S, Takamori M. An ante-
rior mediastinal lesion in TAFRO syndrome showing complete re-
mission after glucocorticoid and tocilizumab therapy. Respirol
Case Reports 4: 5-7, 2016.

Kligerman SJ, Auerbach A, Franks TJ, Galvin JR. Castleman dis-
ease of the thorax: clinical, radiologic, and pathologic correlation.
Radiographics 36: 1309-1332, 2016.

Meguri Y, Asada N, Nakasako Y, et al. A case report of TAFRO
syndrome successfully treated by immunosuppressive therapies
with plasma exchange. Ann Hematol 98: 537-539, 2019.

Ozawa Y, Yamamoto H, Yasuo M, Takahashi H, Tateishi K,
Ushiki A. Two patients with TAFRO syndrome exhibiting strik-
ingly similar anterior mediastinal lesions with predominantly fat
attenuation on chest computed tomography. Respir Investig S55:
176-180, 2017.

Coutier F, Meaux Ruault N, Crepin T, et al. A comparison of TA-
FRO syndrome between Japanese and non-Japanese cases: a case
report and literature review. Ann Hematol 97: 401-407, 2018.
Fajgenbaum DC. Novel insights and therapeutic approaches in idi-
opathic multicentric Castleman disease. Blood 132: 2323-2330,
2018.

Fujiwara Y, Ito K, Takamura A, Nagata K. The first case of throm-
bocytopenia, anasarca, fever, renal impairment or reticulin fibrosis,
and organomegaly (TAFRO) syndrome with unilateral adrenal ne-
crosis: a case report. ] Med Case Rep 12: 295, 2018.

Nara M, Komatsuda A, Itoh F, et al. Two cases of thrombocy-
topenia, anasarca, fever, reticulin fibrosis / renal failure, and or-
ganomegaly (TAFRO) syndrome with high serum procalcitonin
levels, including the first case complicated with adrenal hemor-
rhaging. Intern Med 56: 1247-1252, 2017.

Hong SB, Lee NK, Kim S, et al. Adrenal Castleman’s disease
mimicking other adrenal neoplasms: a case report. J Korean Soc
Radiol 76: 73, 2017.

Zheng X, Pan K, Cheng J, Dong L, Yang K, Wu E. Localized
Castleman disease in retroperitoneum: newly discovered features

by multi-detector helical CT. Abdom Imaging 33: 489-492, 2008.

20. Kawabata H, Takai K, Kojima M, et al. Castleman-Kojima disease
(TAFRO syndrome): a novel systemic inflammatory disease char-
acterized by a constellation of symptoms, namely, thrombocy-
topenia, ascites (anasarca), microcytic anemia, myelofibrosis, renal
dysfunction, and organomegaly: a status. J Clin Exp Hematop 53:
57-61, 2013.

21. Ohkubo A, Kurashima N, Yamamoto H, et al. A case report: re-
moval efficiency of bilirubin during selective plasma exchange
(SePE) in TAFRO syndrome. Nihon Kyusei Ketsueki Joka Gakkai
zasshi (Journal of Japan Society for Blood Purification in Critical
Care) 9: 125-128, 2018 (in Japanese, Abstract in English).

22. Kubokawa I, Yachie A, Hayakawa A, et al. The first report of ado-
lescent TAFRO syndrome, a unique clinicopathologic variant of
multicentric Castleman’s disease. BMC Pediatr 14: 1-8, 2014.

23. Kawashima M, Usui T, Okada H, et al. TAFRO syndrome: 2 cases
and review of the literature. Mod Rheumatol 27: 1093-1097, 2017.

24. Takai K, Nikkuni K, Momoi A, Nagai K, Igarashi N, Saeki T.
Thrombocytopenia with reticulin fibrosis accompanied by fever,
anasarca and hepatosplenomegaly: a clinical report of five cases. J
Clin Exp Hematop 53: 63-68, 2013.

25. Fajgenbaum DC, Van Rhee F, Nabel CS. HHV-8-negative, idi-
opathic multicentric Castleman disease: novel insights into biol-
ogy, pathogenesis, and therapy. Blood 123: 2924-2933, 2014.

26. Tanaka M, Tsujimoto H, Yamamoto K, Shimoda S, Oka K,
Takeoka H. Clinicopathological features of progressiverenal in-
volvement in TAFRO syndrome. A case report and literature re-
view. Medicine (Baltimore) 96: 8216, 2017.

27. Kawabata H, Kotani S, Matsumura Y, et al. Successful treatment
of a patient with multicentric Castleman’s disease who presented
with thrombocytopenia, ascites, renal failure and myelofibrosis us-
ing tocilizumab, an anti-interleukin-6 receptor antibody. Intern
Med 52: 1503-1507, 2013.

28. Masaki Y, Kawabata H, Takai K, et al. 2019 updated diagnostic
criteria and disease severity classification for TAFRO syndrome.
Int J Hematol 111: 155-158, 2020.

The Internal Medicine is an Open Access journal distributed under the Creative
Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To
view the details of this license, please visit (https://creativecommons.org/licenses/
by-nc-nd/4.0/).

© 2021 The Japanese Society of Internal Medicine
Intern Med 60: 1303-1309, 2021

1309



