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TAFRO syndrome is a new presentation of idiopathic multicentric Castleman disease which is termed 
as thrombocytopenia, anasarca, myelofibrosis, renal failure and organomegaly (TAFRO). The exact 
pathophysiology of TAFRO syndrome is unclear and management is mostly based on case reports and 
expert opinion. In this report, a 37 years old male patient with TAFRO syndrome is discussed. The patient 
was referred with fever, sweating, anorexia, abdominal distension and generalized edema which has been 
hospitalized multiple times for such complaints. The patient also developed skin lesions dispersed in red 
nodules, which was reported as “granuloid hemangioma”. Renal biopsy suggested mesangioproliferative 
glomerulonephritis and bone marrow specimen showed hypercellular active marrow with reticulin fibrosis. 
The lymph node biopsies were reported as Castleman disease. This report demonstrates that different 
manifestations of TAFRO syndrome may overlap with other syndromes and can be managed by Bortezomib 
and Tocilizumab.
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Introduction 
Castleman disease (CD) is a 
lymphoproliferative disorder with many 
poorly understood pathophysiological 
aspects. The two main types of CD include 
unicentric Castleman disease (UCD) and 
multi-centric Castleman disease (MCD). 
The MCD type has 2 main subtypes 
depending on human herpesvirus-8 
(HHV8) infection status. Idiopathic-
MCD and polyneuropathy, organomegaly, 
endocrinopathy, monoclonal gammopathy, 
and skin change (POEMS)–associated 
MCD are 2 subtypes of HHV-8 negative 
MCD (1). Recently, a new presentation 
of idiopathic-MCD is proposed, which is 
termed as thrombocytopenia, anasarca, 
fibrosis, renal failure and organomegaly 
(TAFRO) syndrome. Presentations of CD 
vary completely according to different 
subtypes. In contrast to UCD, which is 
usually presented with localized masses in 
mediastinum and neck, the MCD presents 

Key point 

TAFRO syndrome is a new presentation of 
idiopathic multicentric Castleman disease 
which is termed as thrombocytopenia, anasarca, 
myelofibrosis, renal failure and organomegaly 
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with multiple lymphadenopathy and multi-
organ involvement along with systemic 
features (1). These patients usually present 
with generalized malaise, fever, anorexia and 
weight loss and laboratory investigations 
may reveal thrombocytopenia. The 
diagnosis is usually made histologically 
since the hallmark finding is typical 
interfollicular plasmacytosis in lymph 
nodes. Regarding the fact that CD is a 
rare disease, the optimal treatment is still 
controversial. Treatment may vary based on 
the type of CD and clinical condition of the 
patients, from surgical removal of lesions in 
UCD to different chemotherapy regimens 
in MCD. TAFRO syndrome as a newer 
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subtype of CD is not widely studied in terms of diagnosis 
or treatment. Management and treatment of TAFRO 
syndrome is usually made according to case reports and 
expert opinions. In this case report, we will discuss a case 
of TAFRO syndrome with skin manifestations which was 
managed successfully. 

Case Report
A 37-year-old man, referred to outpatient clinic with the 
chief complain of fever, sweating, anorexia, abdominal 
distension and generalized edema which has been 
developed gradually since two years ago. The clinical 
course started 2 years ago while the patient was admitted 
in a general hospital several times because of similar 
presentations. In the primary admission, on physical 
examination unilateral axillary lymphadenopathy with an 
approximate diameter of 1.5 cm was prominent. Ascites, 
pericardial effusion and peripheral pitting edema were 
also notable. Laboratory tests revealed thrombocytopenia 
of 43 000/µL (normal range=150 000/µL to 450 000/µL) 
and normochromic normocytic anemia. Urine analysis 
showed protein excretion within the range of nephrotic 
syndrome. Ascites fluid analysis showed low serum ascites 
albumin gradient and pleural fluid was transudate. Ascites 
cytology was negative for malignancy. The patient had 
renal impairment since the serum creatinine level was 
approximately 2 mg/dL and erythrocyte sedimentation 
rate was 113 mm/h. Abdominal ultrasonography showed 
a brief splenomegaly (131 mm) and a sever ascites was 
detected. Cardiac examination showed pericardial effusion. 
During admission, the ascites fluid was drained. A year 
later, previous clinical problems continued and anemia 
intensified. Abdominal and pelvic ultrasonography showed 
splenomegaly, multiple mesenteric lymphadenopathy and 
ascites. Ascites cytology was negative for malignancy. 
Upper gastrointestinal tract endoscopy was normal. The 
thoracic computed tomography (CT) scan showed a soft 
tissue density which was identified in upper mediastinum 
with high probability of an increased thymus magnitude. 
In the abdominal and pelvic CT scan, periportal and iliac 
lymphadenopathy with an approximate diameter of 20 
mm was prominent. Dense ascites was also detected. Color 
Doppler ultrasound scan of supra-hepatic and portal veins 
was normal. Peritoneal biopsy revealed fibrinous serositis. 
Evaluation of infectious diseases including tuberculosis and 
viral markers including human immunodeficiency virus 
(HIV) test were negative. Furthermore, rheumatologic 
tests including antinuclear antibody, anti-double stranded 
DNA (DS-DNA), serum complements, were within 
normal limits. Two years later, in addition to the previous 
symptoms, ascites, edema, and renal failure aggravated 
while the size of the previous lymph nodes increased and 
lymphadenopathy became generalized. The patient also 
developed skin lesions dispersed in red nodules, which 
was reported as “granuloid hemangioma” in pathological 
study (Figure 1). Renal biopsy pathology reported was 

mesangioproliferative glomerulonephritis. Abdominal 
and pelvic CT scans revealed splenomegaly of about 15 
cm and mesenteric and para-aortic lymphadenopathy 
and mesenteric diffusion infiltration were also reported. 
Bone marrow pathology result was as follows; hyper-
cellular active marrow with reticulin fibrosis (Grade III) 
(Figure 2). Investigation for Janus kinase 2 (JAK2) gene 
mutation was negative. The patient underwent diagnostic 
laparoscopy and extensive fibroid lesions on the surface 
of the peritoneum with multiple adhesions were detected. 
Excisional inguinal lymph node biopsy was performed 
(Figure 3). Due to the symptoms of thrombocytopenia, 
anasarca edema, history of myelofibrosis, renal failure and 
organomegaly (splenomegaly), along with the diagnosis 
of Castleman disease based on lymph node biopsy, 
TAFRO syndrome was diagnosed for the patient. Further 
assessments revealed that serum interleukin 6 (IL-6) levels 
have increased in this patient. The cytogenetic study 
revealed normal male with 46 chromosomes. HHV8 was 
negative in lymph node test. Due to the rarity of TAFRO 
syndrome, based on our literature review for possible 
treatment, a combination regimen was administered. 
The regimen was initiated with tocilizumab (400 mg) + 

Figure 1. Bright red nodular lesion on chest and skin biopsy showed lobular 
proliferation of closely packed capillary vessels contains RBC (H&E) (X100). 

Figure 2. Upper images: Increased marrow megakaryocytes with mild atypia 
and reticulin fibers (left: H&E – Righ ; Reticulin) (X400). Down image: 
Hypercellular marrow with Regressed germinal centre (arrow) (H&E) (X100). 
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the follow up visits. Approximately two months later 
the patient returned to the clinic with clinical relapse 
of symptoms. At this time a new treatment regimen, 
weekly rituximab (600 mg) and bortezomib (2.5 mg), was 
administered. The patient well tolerated and responded to 
bortezomib and became symptom free within four months 
since the treatment is still ongoing. 

Ethical approval
The patient gave his consent to publish as a case report. 
This case report was approved by the ethical committee 
of Mashhad University of Medical Sciences for 
publication(ref#98/139628).

Discussion 
MCD is a rare type of lymphoproliferative disorders, 
which is characterized according to its laboratory findings. 
POEMS and TAFRO syndromes are two subtypes of 
MCD which are both HHV8 negative. Despite the well-
known differences between these two subtypes, which are 
understandable from their numen culture, we think that 
overlap of these syndromes should be taken into account 
(2). Our patient had all the major criteria for TAFRO 
syndrome including anasarca edema, thrombocytopenia 

prednisolone (50 mg). Within less than one month, his 
edema began to resolve. The laboratory studies during 
the treatment period are summarized in Table 1. So 
far, the patient’s treatment continued for 4 months but 
unfortunately because of the patient’s refusal, treatment 
was terminated by his decision and he did not continue 

Figure 3. A: regressed germinal centre and expanded concentric mantle 
zones and increased megakaryocytes (H&E) (X200). B: lymph node showed 
scattered lymphoid follicles with atrophic germinal centres and enlarged 
mantle zone (H&E) (X100). C: Expanded mantle zone with concentric ring 
of small lymphocytes (H&E) (X100). D: Regressed germinal centre with 
surrounded onion skinning mantle zone and penetrating blood vessel (H&E) 
(X400).

A B

DC

Table 1. The laboratory studies of the patient during the treatment period

Laboratory 
findings

At the 
presentation(before 
treatment)

1st month
End of the 2nd 

month
3rd month 4th month 

After the 2 
months of 

the patient’s 
treatment 

refusal

6th month 
(normal ranges)

Blood urea 
nitrogen

29 mg/dL 23 mg/dL 27 mg/dL 25 mg/dL 27 mg/dL 28 mg/dL 15 mg/dL (5-54)

Creatinine 2 mg/dL 1.1 mg/dL 1.1 mg/dL 0.9 mg/dL 1.1 mg/dL 2 mg/dL 1 mg/dL (0.5-1.5)

Red blood 
cell

3.10 10^12/L 3.37 10^12/L 4.56 10^12/L 5.27 10^12/L 4.96 10^12/L 3.91 10^12/L 4.34 10^12/L (4.3-6)

Hemoglobin 8.7 g/dL 9.7 g/dL 13.8 g/dL 15.9 g/dL 15.5 g/dL 11.3 g/dL 13.3 g/dL (13-17.2)

Platelet 43 10^9/L 184 10^9/L 202 10^9/L 212 10^9/L 201 10^9/L 142 10^9/L
264 10^9/L (150-

450)

Erythrocyte 
sediment 
rate 

113 mm/h 30 mm/h 2 mm/h 2 mm/h 2 mm/h 106 mm/h 30 mm/h (0-15)

After first dose 
of intravenous 
Tocilizumab 
(400 mg) and 
prednisolone (50 
mg/d) 

After first dose
of intravenous
Tocilizumab
(400 mg) and

prednisolone (50
mg/d)

After forth dose 
of Tocilizumab 
(400mg) and 
first dose of 

prednisolone (12.5 
mg/daily)

After fifth dose 
of Tocilizumab 
(400 mg) and 

prednisolone (10 
mg/daily)

Tocilizumab 
(400 mg)  and 
prednisolone 
(10mg/daily)

Initiation of 
therapy with 
Rituximab 

(600 mg) and 
Bortezomib 

(2.5 mg) 
weekly

After 3 weeks of 
rituximab (600 mg) 

and Bortezomib (2.5 
mg) therapy. 

Ascites, 
constipation, 
pitting edema of 
lower limb presents 
and cervical 
lymphadenopathy 
vanished 
and cervical 
lymphadenopathy 
shrinked.  

Ascites,
constipation,
pitting edema

of lower
limb presents
and cervical

lymphadenopathy
vanished

and cervical
lymphadenopathy

shrinked.

Edema resolved 
completely. Axillary 

and inguinal 
lymphadenopathy 

(1*1cm in diameter) 
persists. 

No ascites and 
edema. Right side 
lymphadenopathy 

disappeared. 

No ascites and 
edema. No 

splenomegaly. 

Generalized 
edema and 

ascites.  

Edema began to 
resolve.  
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and systemic inflammation. Also, all the minor criteria of 
CD features on lymph node biopsy, reticulin myelofibrosis, 
organomegaly and progressive renal insufficiency were 
present. While our patient had all TAFRO syndrome 
characteristic findings, some presentations were not 
included among the reported criteria, including skin 
lesions (2). According to POEMS diagnostic criteria, 
which include skin lesions, our patient did not have 
polyneuropathy, which is a mandatory major criterion for 
POEMS (3). Only minor criteria including organomegaly, 
extravascular overload and skin changes were present, 
which made the diagnosis of POEMS less likely (3). Skin 
manifestation is usually seen with POEMS syndrome; 
however, our case has skin findings as well. Noda-Narita et 
al reported a case of TAFRO syndrome with multiple raised 
erythematous lesions on the trunk, which was similar to 
our patient (4). However, they did not mention the exact 
pathology result of the lesions. Such cases demonstrate the 
overlap between these two types of MCD. There are other 
cases demonstrating this overlap. Presence of neuropathy 
is also seen in TAFRO patients while this presentation is 
mostly seen with POEMS (5). Regardless of different and 
overlapping presentations, managing TAFRO is another 
challenge. Treatment of TAFRO syndrome mostly relies 
on combination therapy. The cornerstone of therapy is 
first based on corticosteroid therapy. While some patients 
were not responding to corticosteroids, researchers tried 
to add other drugs including tocilizumab (3). Other 
treatment regimens have been successfully administered 
in TAFRO syndrome. Kikuchi et al administered a regimen 
of tocilizumab, prednisone and cyclophosphamide (6). 
They suggested that addition of cyclophosphamide to 
tocilizumab and prednisone could be helpful in managing 
disease activity and remission of steroid refractory cases 
and severe forms. Addition of cyclophosphamide may 
reduce the therapeutic dose of steroids and reduce the 
adverse effects of steroid (6). Aoki et al reported a case of 
TAFRO syndrome which did not respond to tocilizumab 
(5). They suggested that rituximab is a good choice in 
patients who do not respond to tocilizumab therapy (5). 
The latest treatment, which is recently used in TAFRO 
cases, is bortezomib. The use of bortezomib is directly 
related to the role of IL6 in TAFRO pathogenesis. Although 
there is little known about the exact pathogenesis of 
TAFRO syndrome, it has been proposed that IL6, as 
a major proinflammatory cytokine, is responsible for 
a variety of presentations including fever, anemia and 
platelet production (7). Although the role of IL6 is more 
prominent in other forms of idiopathic MCD than TAFRO 
syndrome, some TAFRO cases respond to bortezomib, 
which is a selective proteasome inhibitor. Bortezomib 
decreases IL6 levels, inhibits the nuclear factor kappa B 
(NF-κB) and induces the remission in idiopathic MCD 
(7). Methylprednisolone and tocilizumab combination can 
also rapidly stop IL6 mediated inflammation (8). Our case, 
similar to the previously reported cases, responded well to 

tocilizumab (9-11). 

Conclusion
TAFRO syndrome is a rare form of CD and may present 
in various forms. Diagnosis and treatment of this 
syndrome could be challenging. Different manifestations 
of TAFRO syndrome may overlap with many other 
syndromes, including POEMS, since physicians should 
be fully aware of such differential diagnosis. While the 
exact pathophysiology of TAFRO syndrome is not clear, 
treatment is still based on case reports and expert opinion. 
According to our experience, TAFRO syndrome can be 
treated by use of tocilizumb, prednisolon, bortezomib and 
rituximab.
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