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Two Cases of Thrombocytopenia, Anasarca, Fever, Reticulin
Fibrosis/Renal Failure, and Organomegaly (TAFRO)
Syndrome with High Serum Procalcitonin Levels, Including
the First Case Complicated with Adrenal Hemorrhaging
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Abstract

Thrombocytopenia, Anasarca, Fever, Reticulin fibrosis/Renal failure, and Organomegaly (TAFRO) syn-
drome is a recently described systemic inflammatory disorder characterized by thrombocytopenia, anasarca,
fever, reticulin fibrosis/renal failure, and organomegaly. It has an acute or subacute onset of unknown etiol-
ogy, although some pathological features resemble those of multicentric Castleman disease. We here report
two cases of TAFRO syndrome. The symptoms and pathological findings in these cases met the 2015 diag-
nostic criteria. Our cases showed high serum procalcitonin levels, suggesting bacterial infection as an onset

trigger. In addition, Case 1 is the first case complicated with adrenal hemorrhaging. Case 2 is the second case
of tocilizumab-resistant TAFRO syndrome successfully treated with rituximab.
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Introduction

Castleman disease (CD) is an uncommon lymphoprolif-
erative disorder characterized by overexpression of cytoki-
nes, particularly interleukin-6 (IL-6) (1). CD can present as
two distinct clinical entities: the localized form and the mul-
ticentric form, multicentric CD (MCD). In addition to the
two clinical subtypes of CD, three histological variants have
been recognized: hyaline-vascular type, plasma cell type,
and mixed type (2).

In 2010, Takai et al. (3) reported the first three Japanese
cases of thrombocytopenia, anasarca, fever, reticulin fibrosis/
renal failure, and organomegaly (TAFRO) syndrome, a dis-
order related to MCD. Thereafter, several meetings held in
Japan evaluated the diagnosis and treatment of TAFRO syn-
drome (4). This syndrome is characterized by thrombocy-
topenia, anasarca, fever, reticulin fibrosis/renal dysfunction,
and organomegaly. TAFRO syndrome has recently been de-

scribed in an increasing number of case reports or se-
ries (3-25). A careful diagnosis is needed to distinguish TA-
FRO syndrome from various diseases including viral infec-
tions such as human immunodeficiency virus (HIV) infec-
tion, rheumatic diseases such as systemic lupus erythemato-
sus, IgG4-related disease, POEMS syndrome (polyneuropa-
thy, organomegaly, endocrine diseases, M-protein, and skin
lesions), and malignant lymphoma (20). For the treatment of
TAFRO syndrome, immunosuppressive drugs including
high-dose corticosteroids and cyclosporin A have been
used (20). Tocilizumab (anti-IL-6 receptor antibody) (7, 9,
10, 12, 14, 15, 17, 19-22, 24, 25) and rituximab (anti-CD20
antibody) (7, 11, 15-17, 19, 20) have also been used. How-
ever, despite these treatments, some patients exhibit a rap-
idly deteriorating clinical course and died (4). The All Japan
TAFRO Syndrome Research Group recently proposed up-
dated diagnostic criteria, disease severity classification, and
treatment strategies for TAFRO syndrome (26).

We herein report two cases of TAFRO syndrome with
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Figure 1.

The CT findings of Case 1 (A-C) and Case 2 (D and E) on admission. An abdominal CT

scan shows hepatosplenomegaly (arrows) and bilateral pleural effusion (arrow heads) (A), right adre-

nal hemorrhaging (arrow) (B), and multiple lymphadenopathy (arrows) (C). An enhanced abdominal
CT scan shows hepatosplenomegaly (arrows) and ascites (arrow head) (D), and multiple lymphade-

nopathy (arrow) and ascites (arrow head) (E).

previously unreported findings of high serum procalcitonin
(PCT) levels. In addition, Case 1 presented with a previ-
ously unreported complication in TAFRO syndrome; adrenal
hemorrhaging. Case 2 is the second case of tocilizumab-
resistant TAFRO syndrome successfully treated with rituxi-
mab.

Case Reports

Case 1

A 48-year-old Japanese man with a 2-month history of
general fatigue developed right back pain and edema. He
was admitted to a local hospital because of a high level of
serum C-reactive protein (CRP) (28.9 mg/dL) and hypoalbu-
minemia (1.7 g/dL). Soon after admission, he developed a
high fever, difficulty of breathing, and oliguria. A computed
tomography (CT) scan showed right adrenal hemorrhaging
and bilateral thickening of the Gerota’s fascia. After treat-
ment with antibiotics and intravenous hydrocortisone, he
was referred to our hospital. At that time, the platelet (PLT)
count was 61,000/uL, serum albumin (Alb) 1.5 g/dL, cre-
atinine (Cr) 1.16 mg/dL, estimated glomerular filtration rate
(eGFR) 54.3 mL/min/1.73 m’, Na 131 mEq/L, CRP 38.6
mg/dL, IgG4 44.1 mg/dL, and PCT 8.09 ng/mL (normal
range, <0.5). Anti-cardiolipin (CL) antibodies, anti-CL/p32-
glycoptotein 1 (B2GP1) antibodies, lupus anticoagulants,
myeloperoxidase anti-neutrophil cytoplasmic
(MPO-ANCA), and proteinase 3 anti-neutrophil cytoplasmic
antibodies (PR3-ANCA) were negative. Urine culture and

antibodies

repeated blood cultures were negative. A CT scan showed
bilateral pleural effusion, hepatosplenomegaly, right adrenal
hemorrhaging, and systemic lymphadenopathy (Fig. 1A-C).
He was treated with antibiotics, intravenous steroids, Alb in-
fusion, and diuretics. His symptoms gradually improved.
One month later, he was referred to our department for fur-
ther examinations.

At the presentation, his body temperature was 36.7C. A
physical examination showed cervical lymph node swelling
and edema. A urinalysis showed hematuria (50-99 red blood
cells/high power field) without proteinuria. His white blood
cell (WBC) count was 14,800/uL, hemoglobin (Hb) 9.8 g/
dL, PLT count 36,000/uL, activated partial thromboplastin
time (APTT) 29.5 sec, prothrombin time-international nor-
malized ratio (PT-INR) 1.23, fibrinogen (Fib) 305.0 mg/dL,
fibrinogen degradation product (FDP) 28.0 pug/mL, and D-
dimer 12.52 pg/mL. Serum total protein (TP) was 5.1 g/dL,
Alb 2.6 g/dL, blood urea nitrogen (BUN) 20.0 mg/dL, Cr
0.42 mg/dL, aspartate transaminase (AST) 89 U/L, alanine
transaminase (ALT) 132 U/L, alkaline phosphatase (ALP)
684 U/L, lactate dehydrogenase (LDH) 226 U/L, y-glutamyl
transpeptidase (y-GTP) 412 U/L, total bilirubin (T. Bil) 1.4
mg/dL, Na 139 mEg/L, K 2.5 mEq/L, and Cl 89 mEq/L.
Serum CRP was 0.85 mg/dL, antinuclear antibodies (ANA)
<20, IgG 1,301 mg/dL, IgA 162 mg/dL, IgM 41 mg/dL, C3
118 mg/dL, C4 27 mg/dL, CH50 60 U/mL, and IL-6 3.8 pg/
mL (normal range, <4.0). Serum and urinary protein electro-
phoresis showed no monoclonal paraproteins. Blood culture
and urine culture were negative. There was no evidence of
infections caused by hepatitis B virus (HBV), hepatitis C vi-
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Figure 2. The pathological findings of cervical lymph nodes and bone marrow of Case 1 (A-D) and

Case 2 (E-H). Lymph node biopsy specimens show atrophic germinal centers and interfollicular plas-
ma cell proliferation (A: x100, B: x200,), and atrophic germinal center (E: x100, F: x200). Hematox-
ylin-Eosin staining. Lymph node biopsy specimens show CD21*follicular dendritic cell proliferation
(C and G: x100). CD21 immunostaining. Bone marrow biopsy specimens show mild fibrosis (D and

H: x400). Silver staining.

rus (HCV), cytomegalovirus (CMV), Epstein-Barr virus
(EBV), human herpesvirus 8 (HHV-8), HIV, human T-
lymphotropic virus (HTLV)-1, toxoplasma, Aspergillus spe-
cies, or Mycobacterium tuberculosis.

A cervical lymph node biopsy showed atrophic germinal
centers with reactive interfollicular plasma cell proliferation
(Fig. 2A and B). Immunostaining for CD21 showed follicu-
lar dendritic cell proliferation (Fig. 2C). Bone marrow aspi-
ration and a bone marrow biopsy revealed normocellular
bone marrow with mild fibrosis without atypical cells
(Fig. 2D). On the basis of these pathological findings and
symptoms (thrombocytopenia, anasarca, fever, reticulin fi-
brosis/renal dysfunction, and organomegaly), he was diag-
nosed with TAFRO syndrome.

On day 22 after admission to our department, oral predni-
solone (PSL: 50 mg/day) therapy was started instead of in-
travenous steroids, and the dose of PSL was gradually re-
duced to 30 mg/day. On day 46 after admission, a CT scan
showed that the pleural and abdominal fluids had disap-
peared, the adrenal hematoma had improved, and systemic
lymphadenopathy was diminished. His PCT level had de-
creased to 0.56 ng/mL. He was discharged on day 67. At
that time, the PLT count was 260,000/uL, serum Alb 4.2 g/
dL, Cr 0.51 mg/dL, and CRP 0.11 mg/dL.

Case 2

A 27-year-old Japanese woman was admitted to another
hospital because of a fever and abdominal pain and disten-
sion. On admission, the PLT count was 82,000/uL, serum
Alb 3.0 g/dL, Cr 0.59 mg/dL, and CRP 27.83 mg/dL. She
was diagnosed with pelvic inflammatory disease because an
ultrasound examination showed ascites. Although she was
treated with antibiotics, ascitic fluid accumulated rapidly.
She also showed difficulty breathing due to the development
of bilateral pleural effusion. Since her anasarca was not con-
trolled, temporal mechanical ventilation, continuous hemo-
diafiltration, and extracorporeal ultrafiltration were required.
A CT scan showed pleural and abdominal fluids, hepa-
tosplenomegaly, and systemic lymphadenopathy. ANA, anti-
CL antibodies, anti-CL/B2GP1 antibodies, MPO-ANCA, and
PR3-ANCA were negative. The serum levels of IL-6 and
vascular endothelial growth factor (VEGF) were 57.5 pg/mL
and 534 pg/mL (normal range: <115), respectively. She was
considered to have a MCD-like disease based on the patho-
logical findings of a cervical lymph node biopsy. Eleven
days after admission, the PLT count was 36,000/uL, serum
Alb 2.0 g/dL, Cr 2.31 g/dL, eGFR 22.3 mL/min/1.73 m’,
CRP 27.64 mg/dL, and PCT 8.28 ng/mL. There was no evi-
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dence of infections caused by HBV, HCV, or HIV. She was
treated with methylprednisolone (mPSL) pulse therapy
(1,000 mg/day for 3 days) followed by therapies with a de-
creasing dose of oral PSL, repeated administration of tocili-
zumab (8 mg/kg, every 4-6 weeks, 8 infusions), and cy-
closporin A. Although her condition gradually improved, she
developed thrombocytopenia again when PSL dosage was
tapered (2.5 mg/day). Thereafter, she was treated with 35
mg/day of PSL, and was referred to our hospital near her
family home. One week after the previous hospital dis-
charge, she developed a high fever and abdominal pain, and
visited our outpatient clinic. She was admitted to our depart-
ment due to high levels of serum CRP (20.0 mg/dL).

At the presentation, her body temperature was 37.4C. A
physical examination showed cervical lymphadenopathy, ab-
dominal distension with undulation and tenderness, and sys-
temic edema. Urinalysis showed proteinuria (0.8 g/gCr)
without hematuria. The WBC count was 17,500/uL, Hb 14.7
g/dL, PLT count 54,000/uL, APTT 30.5 sec, PT-INR 1.20,
Fib 667.0 mg/dL, FDP 22.6 pg/mL, and D-dimer 6.63 nug/
mL. TP was 5.3 g/dL, Alb 2.6 g/dL, BUN 29.6 mg/dL, Cr
1.00 mg/dL, eGFR 55.7 mL/min/1.73 m’, AST 24 U/L, ALT
42 U/L, ALP 635 U/L, LDH 180 U/L, y-GTP 261 U/L, and
T. Bil 0.7 mg/dL. Serum PCT was 4.24 ng/mL (4 days later,
5.04 ng/mL), ANA <20, IgG 598 mg/dL, IgA 166 mg/dL,
IgM 48 mg/dL, C3 109 mg/dL, C4 34 mg/dL, and CH50 56
U/mL. There was no evidence of infections caused by HBV,
HCV, CMV, EBYV, HHV-8, or Aspergillus species. Cultures
of urine, blood, and ascitic fluid were negative. Serum and
urinary protein electrophoresis showed no monoclonal para-

proteins.
A CT scan showed pleural and abdominal fluid, hepa-
tosplenomegaly, and systemic lymphadenopathy

(Fig. 1D and E). A cervical lymph node biopsy showed
atrophic germinal centers (Fig. 2E and F). Immunostaining
for CD21 showed follicular dendritic cell proliferation
(Fig. 2G). There was no pathological evidence of B cell
lymphoma. Bone marrow aspiration and a bone marrow bi-
opsy revealed slight fibrosis without atypical cells (Fig. 2H).
On the basis of these pathological findings and symptoms
(thrombocytopenia, anasarca, fever, reticulin fibrosis/renal
dysfunction, and organomegaly), she was ultimately diag-
nosed with TAFRO syndrome.

She was initially diagnosed with peritonitis and sepsis and
was treated with antibiotics. Her fever and abdominal pain
improved immediately, and her serum CRP levels decreased
gradually. The PCT level also decreased to 3.84 ng/mL 10
days after taking antibiotics. She was treated with diuretics
for massive ascites, and her ascites gradually improved. Two
weeks after starting treatment with antibiotics, she was
treated with intravenous tocilizumab (8 mg/kg, every 2
weeks, 2 infusions), and the steroid dose was tapered
(mPSL 24 mg/day). Her general condition improved and she
was discharged on day 41 after admission. At that time, the
PLT count was 54,000/uL, serum Cr 0.44 mg/dL, and CRP
0.04 mg/dL.

Although treatment with tocilizumab was continued at an
outpatient clinic, she developed abdominal pain 2 months
after discharge. At that time, the PLT count had decreased to
13,000/uL. She was admitted to our hospital again and
treated with rituximab (375 mg/m’, every 3 weeks, 3 infu-
sions) 1 week after mPSL pulse therapy (500 mg/day for 3
days) because tocilizumab therapy could not control her dis-
ease progression. She responded well to rituximab therapy,
and was discharged on day 49 after admission. At that time,
the PLT count was 82,000/uL, serum Alb 4.1 g/dL, Cr 0.49
mg/dL, and CRP 0.03 mg/dL. One month after discharge,
she was well, and the PLT count was 125,000/uL.

Discussion

According to the 2015 diagnostic criteria for TAFRO syn-
drome (26), this syndrome is now defined as a systemic in-
flammatory disorder characterized by thrombocytopenia,
anasarca including pleural effusion and ascites, a fever, renal
insufficiency, organomegaly, including  hepa-
tosplenomegaly and lymphadenopathy. The pathological
findings include MCD-like features on a lymph node biopsy
and reticulin myelofibrosis in the bone marrow. The symp-
toms and pathological findings in our two cases met the
2015 diagnostic criteria for TAFRO syndrome, and the dis-
ease severity was regarded as “slightly severe” in Case 1
and “severe” in Case 2. These cases have interesting clinical
features: both patients had high levels of serum PCT on ad-
mission, Case 1 was the first case of TAFRO syndrome
complicated with adrenal hemorrhaging, and Case 2 was re-
fractory to high-dose corticosteroid and tocilizumab thera-
pies but successfully treated with rituximab.

Since patients with adrenal hemorrhaging often present
with nonspecific signs and symptoms, the diagnosis in most
patients is confirmed on an autopsy (27). Adrenal hemor-
rhaging may be caused by several factors including infec-
tion, congestive heart failure, anticoagulants, trauma, and an-
tiphospholipid syndrome, and undermined causative fac-
tors (27-29). There are several reported cases of MCD asso-
ciated with adrenal tumors (30-32). Debatin et al. (30) re-
ported that a tumor of MCD may have originated from the
Iymphoid tissue in the adrenal periphery and extended into
the adrenal gland itself. In our Case 1, no adrenal tumor
was found, but right adrenal hemorrhaging with bilateral
thickening of the Gerota’s fascia, suggestive of retroperito-
neal inflammation, was observed.

To our knowledge, there have been no previous reports
describing the serum PCT levels in patients with TAFRO
syndrome. PCT seems to be the most helpful laboratory
marker for discriminating an infectious fever from a non-
infectious one (33) and is a promising marker for the identi-
fication of bacterial infections (34). We also reported on the
usefulness of serum PCT levels for distinguishing active
MPO-ANCA-associated disease and invasive infections (35).
Cases 1 and 2 had a high fever and high serum PCT levels
in the early clinical course. Although cultures of urine,

and
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blood, and ascitic fluid did not reveal any bacterial infec-
tions, these patients may have had some bacterial infections
that triggered the onset. We showed that measurement of the
serum PCT levels was necessary in suspected cases of
TAFRO syndrome during the febrile phase. Accumulation of
cases is needed to clarify the clinical significance of the ele-
vated levels of serum PCT in the pathogenesis of TAFRO
syndrome.

While the pathogenesis of CD is still not fully under-
stood, the central roles of IL-6 and HHV-8 in MCD have
been well described (1). However, the majority of Japanese
patients with MCD and TAFRO syndrome are negative for
HHV-8 (20, 26), as in our cases. In the largest TAFRO syn-
drome case series, including 23 Japanese patients (20), the
median serum IL-6 levels were 16.2 pg/mL (range: 6.0-67.3)
(normal: <5.0 in this report). Several patients were treated
with tocilizumab, but some responded (serum IL-6 levels:
20.2-45.6 pg/mL) while others did not (serum IL-6 levels:
6.0-67.3 pg/mL). These findings suggested that IL-6 may
not be the primary pathological cytokine (20). Konishi et
al. (15) also suggested the involvement of an IL-2-dependent
pathway in addition to IL-6-related pathways in the etiology
of TAFRO syndrome, based on their clinical experience.

Although no standard treatment for TAFRO syndrome has
yet been established, most patients are treated with corti-
costeroids, including pulse-therapy as a first-line therapy,
and most cases with a poor response to corticosteroids are
then treated with cyclosporin A, tocilizumab, and rituxi-
mab (3-25). Case 1 with “slightly severe disease activity”
was successfully treated with steroids. Case 2 with “severe
disease activity” received treatments with tocilizumab and
cyclosporin A because of a poor response to mPSL pulse
therapy. This patient became resistant to tocilizumab ther-
apy, and was further treated with rituximab. Thereafter, the
patient had remarkable clinical improvement and achieved
remission.

Rituximab has been increasingly used to treat most
chronic B-cell lymphoproliferative disorders, including
MCD (2). In the 2015 treatment strategy for TAFRO syn-
drome (26), treatments with high-dose glucocorticoids, cy-
closporin A, tocilizumab, and rituximab are recommended,
based on the clinical experiences of Japanese research
teams. In previous reports describing the clinical courses of
six TAFRO syndrome cases (7, 11, 15-17, 19), treatment
with rituximab was effective, except in one case (15). To our
knowledge, our Case 2 is the second case of tocilizumab-
resistant TAFRO syndrome successfully treated with rituxi-
mab (19). According to 16 months of follow-up observations
in a previously reported case (16), maintenance therapy with
rituximab appears to be effective and safe. Therefore, early
use of rituximab should be considered when TAFRO syn-
drome patients with “severe disease activity” do not respond
well to high-dose glucocorticoids, cyclosporin A, or tocilizu-
mab.
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