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【 CASE REPORT 】

Successful Treatment of TAFRO Syndrome with
Tocilizumab, Prednisone, and Cyclophosphamide
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Abstract:
TAFRO syndrome is a rare systemic inflammatory disease characterized by thrombocytopenia, pleural effu-

sion, fever, renal dysfunction, reticulin fibrosis of the bone marrow, and organomegaly. The clinical course

varies significantly among patients. However, the prognosis is usually dismal in patients with severe TAFRO

syndrome, and no optimal treatment has yet been established. We herein describe the first case of TAFRO

syndrome, which was successfully treated with combination therapy consisting of tocilizumab, prednisone,

and cyclophosphamide.
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Introduction

TAFRO syndrome is a systemic inflammatory disease

characterized by thrombocytopenia, anasarca including pleu-

ral effusion and ascites, fever, renal dysfunction, and or-

ganomegaly (1, 2). This syndrome sometimes mimics the

mixed type of multicentric Castleman disease (MCD), but

the clinical characteristics and courses are different between

TAFRO syndrome and MCD. The etiology remains largely

unknown, leading to the lack of any standard treatments for

TAFRO syndrome. While a majority of patients with this

syndrome are refractory to treatment and tend to demon-

strate a fatal outcome, other patients responding to immuno-

suppressive drugs, such as glucocorticoids, cyclosporine A,

tocilizumab and rituximab have also been reported (3-15).

However, there have been no reported case of TAFRO syn-

drome that were successfully treated with tocilizumab, pred-

nisone, and cyclophosphamide. We herein report a case of

TAFRO syndrome, which was successfully treated with to-

cilizumab, prednisone, and cyclophosphamide, together with

a review of the pertinent literature.

Case Report

A 72-year-old man was admitted to the hospital for the

evaluation of bilateral pleural effusion. He had been well

until 4 weeks before this admission when he started com-

plaining of fatigue, appetite loss and dyspnea. Three weeks

later, he was pointed out to have bilateral pleural effusion by

computed tomography (CT) of the lung. On admission, the

patient was alert and oriented. His temprerature was 37.1℃,

blood pressure 153/90 mmHg, pulse 89 beats per minute,

and oxygen saturation 96% while he was breathing ambient

air. There were coarse crackles at the lung bases. Pitting

edema was present in the both lower extremities. His super-

ficial lymph nodes were not palpable. Neither purpural nor

petechial lesions were not seen. The results of a laboratory

examination are shown in Table 1. A complete blood count

for peripheral blood showed anemia, lymphopenia, and

marked thrombocytopenia. Coagulation tests revealed an ele-

vation of fibrinogen together with fibrinogen degradation

product (FDP) and D-dimer. The blood chemistry findings

were remarkable for C-reactive protein (CRP), mild renal

impairment, hypoalbuminemia and an elevation of soluble

IL-2 receptor. Immunoglobulin (Ig) G level elevated, but

IgG-4 remained normal. Although anti-Sjögren syndrome

(SS)-A antibody was positive, all other antibodies were

negative, which were indicative of Sjögren syndrome and

other collagen disease. However, the patient denied any

symptoms related to dry mouth or dry eye. A whole body

CT showed the swelling of bilateral axillary, mediastinal,

Division of Hematology, Department of Medicine, Keio University School of Medicine, Japan

Received: November 8, 2016; Accepted: December 21, 2016; Advance Publication by J-STAGE: August 1, 2017

Correspondence to Dr. Taku Kikuchi, taku_k_1123@mac.com



Intern Med 56: 2205-2211, 2017 DOI: 10.2169/internalmedicine.8522-16

2206

Table　1.　Laboratory Data.

Complete blood count Biochemistry

White blood cell 5,300 /μL Total protein 6.2 g/dL

neutrophil 88 % Albumin 1.9 g/dL

lymphocyte 8 % Total-bilirubin 1.3 mg/dL

monocyte 3 % Direct-bilirubin 0.5 mg/dL

basophil 1 % Indirect-bilirubin 0.8 mg/dL

Red blood cell 352 ×106/μL Blood urea nitrogen 39.8 mg/dL

Hemoglobin 10.8 g/dL Creatinine 1.3 mg/dL

Hematocrit 32.9 % Sodium 137.1 mEq/L

Platelet 34,000 /μL Potassium 4.9 mEq/L

Reticulocyte 1.5 % Chloride 107 mEq/L

Calcium 8.9 mg/dL

Coagulation Glucose 97 mg/dL

APTT 35.7 sec LDH 270 U/L

PT 67 % AST 43 U/L

PT-INR 1.25 ALT 19 U/L

Fibrinogen 434 mg/dL ALP 599 U/L

FDP 32.7 μg/mL γ-GTP 41 U/L

D-dimer 22.5 μg/mL Creatine kinase 39 U/L

CRP 12.59 mg/dL

Immunochemistry Haptoglobin 12.59 mg/dL

IgG 1,892 mg/dL IL-6 26.8 pg/mL

IgG4 33 mg/dL sIL-2r 625 U/mL

IgA 266 mg/dL

IgM 54 mg/dL Serology

Antinuclear Ab 40 HBs-Ag negative

Anti-ds-DNA Ab 3.7 HBs-Ab negative

Anti-RNP Ab <2.0 HBc-Ab negative

Anti-SM Ab 1 HCV-Ab negative

Anti-SS-A Ab 953 HIV-Ab negative

Anti-SS-B Ab 3.8 HHV-8 DNA negative

Anticardiolipin Ab <8.0 CMV antigenemia (0, 0)

PR3-ANCA <1.0

MPO-ANCA <1.0

Anti GBM Ab <2.0

APTT: activated partial thromboplastin time, PT: protrombin time, PT-INR: prothrombin 

time-international normalized ratio, FDP: fibrinogen degradation product, Ig: immunoglobu-

lin, Ab: antibody, Anti-ds-DNA: anti-double-stranded DNA, Anti-RNP: anti-ribonucleopro-

tein, Anti-SM: anti-Smith, Anti-SS: anti-Sjögren syndrome, PR3-ANCA: proteinase 3-anti 

neutrophil cytoplasmic antibody, MPO-ANCA: myeloperoxidase-anti neutrophil cytoplasmic 

antibody, Anti-GBM: anti-glomerular basement membrane, LDH: lactate dehydrogenase,  

AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, 

γ-GTP: γ-glutamyl transpeptidase,  CRP: C-reactive protein, IL-6: interleukin-6,  sIL-2r: solu-

ble interleukin-2 receptor, HBs-Ag: hepatitis B surfave antigen, HBc: hepatitis B core, HCV: 

hepatitis C virus, HIV: human immunodeficiency virus, HHV-8: human herpes virus 8, CMV: 

cytomegalovirus

paraaortic, celiac and pelvic lymph nodes. Splenomegaly

with pleural and peritoneal effusion was also recognized

(Fig. 1). A bone marrow biopsy revealed a normocellular

marrow with mild reticulin fibrosis and about 50% of poly-

clonal plasma cells. The level of serum IL-6 was 26.2 pg/

mL. Blood culture and quantitative polymerase chain reac-

tion (PCR) examinations for human herpes virus type 8

(HHV-8) and human immunodeficiency virus (HIV) anti-

body were negative. A lymph node biopsy could not be per-

formed due to the patient’s rapidly deteriorating condition

and transfusion refractory thrombocytopenia. Based on the

findings of clinical and laboratory data, and a bone marrow

examination, he was diagnosed with TAFRO syndrome. He

was initially treated with 60 mg (1 mg/kg) of prednisone,

but his general condition and renal dysfunction both wors-

ened. After the first administration of prednisone, mental

disturbance, hypovolemic shock and respiratory failure due

to excessive vascular permeability developed. Methylpredni-

solone pulse therapy at a dose of 1,000 mg/day for 3 con-

secutive days was then administered. In the first day of
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Figure　1.　CT of the chest and abdomen on admission show-
ing axillary, mediastinum, paraaortic lymph node swelling, bi-
lateral pleural effusion and ascites.
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methylprednisolone, the patient developed temporary cardiac

arrest due to severe lactic acidosis, which was immediately

reversed by the rapid infusion of sodium bicarbonate. How-

ever, his renal function rapidly deteriorated during these epi-

sodes, and he was thus placed on continuous hemodiafiltra-

tion (CHDF), which was performed intermittently because

of his unstable hemodynamic status. The patient subse-

quently received biweekly injections of tocilizumab (8 mg/

kg) on day 16 and a single dose of cyclophosphamide

(1,000 mg) on day 20, respectively. After the administration

of cyclophosphamide, his hemodynamic status started to sta-

bilize, and CHDF was performed as scheduled. CHDF was

eventually stopped after 18 days and hemodialysis was

stopped about 3 months after starting tocilizumab. During

this period, corynebacterium sepsis and pneumonia devel-

oped on day 57, which were all successfully treated with an-

tibiotics. The platelet count started increasing gradually on

day 82 and the patient became platelet transfusion independ-

ent at 3 months after the administration of cyclophos-

phamide. Repeated CT scans confirmed a decrease of pleu-

ral effusion and ascites, and also a decrease in the size of

the lymph nodes on day 228 (Fig. 2). Currently, he is being

followed as an outpatient and is free from fever, ascites,

pleural effusion, and thrombocytopenia with tocilizumab (8

mg/kg) infusion every 2 weeks and prednisone (8 mg). The

clinical course of patient is shown in Fig. 3.

Discussion

TAFRO syndrome was first described by Takai et al. (12).

The three reported cases had fever, anasarca, organomegaly,

thrombocytopenia, and reticulin fibrosis of the bone marrow.

The histological features of lymph nodes are mixed type

MCD so that TAFRO syndrome thus appears to be a clinico-

pathologic variant of MCD (1, 2).

Our patient presented with an elevation of CRP, bilateral

pleural effusion, ascites, thrombocytopenia, myelofibrosis,

and renal dysfunction. He possessed five specific signs and

symptoms in TAFRO syndrome. Recently, Masaki et al. pro-

posed the diagnostic criteria, disease severity classification

and treatment strategy for TAFRO syndrome (2). Although a

lymph node biopsy is strongly recommended, the histologi-

cal findings are not required for diagnosing this syndrome

and classified thus there are considered to only be a minor

criterion. Our patient fulfilled all the major criteria. In some

cases TAFRO syndrome progresses rapidly so that the ade-

quate samples may not be obtained. Both an early diagnosis

and early intervention are crucial to obtain a better treatment

outcome. As a result, we think that these diagnostic criteria

are simple and in line with good clinical practice.

According to the disease severity classification, the pre-

sent case was classified as a very severe (grade 5) (2). In

our case, the FDP and D-dimer levels were both increased,

which might be due to pleural effusion and ascites. An ele-

vation of the FDP and D-dimer levels has also been de-

scribed in other case reports (3-6, 8, 10-15). We also specu-

late that these data may indicate the severity of TAFRO syn-

drome. In fact, the administration of steroids, including

pulse therapy, was only partially effective in lowering the

CRP level and renal dysfunction did not improve. Some

cases reported the successful treatment with cyclosporine A

(CsA) in steroid-refractory TAFRO syndrome (3-5). How-

ever, we considered cyclophosphamide to be the more ap-

propriate choice due to the renal dysfunction observed in

our case. The administration of single-dose cyclophos-

phamide in combination with the tocilizumab and steroid

was successful to control disease activity and it also im-

proved the patient’s quality of life. Although anti-SS-A anti-

body was positive, the patient did not have the symptoms of

SS. Edahiro et al. also reported a case of TAFRO syndrome

with a positive finding for anti-SS-A/B antibody (16). On

the other hand, Takasawa et al. reported a case of TAFRO

syndrome complicated with SS (17). These phenomena may

indicated that immunologic dysregulation is involved in the

pathogenesis of TAFRO syndrome.

Twenty-nine case reports on TAFRO syndrome were iden-

tified by a PubMed search from 2010 to 2016 (3-25). The

clinical characteristics and courses of those cases are sum-

marized in Table 2 together with our case. Their median age

of was 49 years of age (range 15 to 77). Pleural effusion

was observed in 27 cases and ascites in 25. The median

platelet count was 30,000/μL (range 8,000 to 214,000). Me-

dian value of CRP and serum creatinine were 13.43 mg/dL

(range 1.74 to 31.6) and 1.25 mg/dL (range 0.51 to 2.59),

respectively. Initial treatment with steroids alone was per-

formed in 22 cases, but a response was obtained in only 9
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Figure　2.　CT of the chest and abdomen 228 days after the treatment showing a marked improve-
ment in lymphadenopathy, pleural effusion and ascites.

Figure　3.　
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cases, suggesting that the efficacy of steroids alone as initial

therapy for TAFRO syndrome is limited. Regarding the sec-

ond treatment, treatments with tocilizumab were performed

in 12 out of 18 patients and a complete response was ob-

tained in 6 cases (50% of patients) and a partial response in

1 case. Regarding the subsequent therapies after the second

line treatment, cyclophosphamide was used in 6 cases in-

cluding those who received CHOP chemotherapy, and all

achieved either a complete response (n=4) or a partial re-

sponse (n=2).

In our case, the administration of cyclophosphamide soon

after commencing tocilizumab was able to stabilize his

hemodynamic status with acceptable toxicities, such as mild

myelosuppression. The reported cases together with our case

suggested that intensive immunosuppression early in the

course of TAFRO syndrome results in a better control of the

disease activity. To this end, the use of cyclosporine is an-

other treatment of choice. In fact, cyclosporine was given in

9 cases and 7 cases achieved a complete remission. How-

ever, its use may be limited due preexisting renal impair-

ment. Although the number of cases is small, rituximab

seems to be effective as six out of seven cases treated with

rituximab achieved a complete response.

Based upon the literature review and our experience, it is

plausible that the administration of steroids alone is not ef-

fective for severe TAFRO syndrome and an earlier introduc-

tion of agents other than steroi may improve the transplant

outcome. The optimal combination of drugs for each patient

remains to be elucidated, and further study is clearly war-

ranted.

In conclusion, this is the first case of TAFRO syndrome

which was successfully treated with tocilizumab, prednisone,

and cyclophosphamide. Adding cyclophosphamide to tocili-

zumab may therefore be of value to control the disease ac-

tivity and it may lead to remission in cases of steroid-

refractory TAFRO syndrome, especially in cases of very se-

vere disease. This may also result in a reduction of the ster-

oid dose and thereby allows such patients to avoid the ad-

verse events associated with steroids.

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