
Clinical Kidney Journal , 2024, vol. 17, no. 7, sfae110 

https:/doi.org/10.1093/ckj/sfae110
Advance Access Publication Date: 30 April 2024 
Original Article 

ORIGINAL  ARTICLE  

Long-term clinicopathological characteristics of 
TAFRO syndrome and its relapse: a case series study 

Yusuke Yoshimura 

1 , Hiroki Mizuno1 , Daisuke Ikuma1 , 
Masayuki Yamanouchi 1 , Akinari Sekine 

2 , Tatsuya Suwabe1 , 
Yuki Oba 

1 , Shigekazu Kurihara1 , Hisashi Sugimoto1 , Noriko Inoue2 , 
Masatoshi Yoshimoto2 , Hikaru Tanimizu1 , Susumu Tsunoda1 , 
Momoko Iijima2 , Kei Kono2 , Keiichi Kinowaki3 , Kenichi Ohashi3 , 
Yutaka Takazawa3 , Eiko Hasegawa2 , Yoshifumi Ubara1 and Naoki Sawa1 

1 Nephrology Center, Toranomon Hospital Kajigaya, Kanagawa, Japan, 2 Nephrology Center, Toranomon 

Hospital, Tokyo, Japan and 

3 Department of Pathology, Toranomon Hospital, Tokyo, Japan 

Correspondence to: Hiroki Mizuno; E-mail: hilomiz@yahoo.co.jp

ABSTRACT 

Introduction. This study aimed to analyze the clinical course of TAFRO syndrome in patients through extended 
follow-up, focusing on recurrent cases and long-term remission. 
Methods. This was a retrospective case series study. We assessed the clinical course of patients diagnosed with TAFRO 

syndrome between January 2012 and September 2022 at Toranomon Hospital or Toranomon Hospital Kajigaya, excluding 
those patients who died during the initial hospitalization. 
Results. Twelve patients were included. Baseline characteristics, laboratory findings, treatment modalities, and 
outcomes were assessed. During the median follow-up period of 1474 days, two patients experienced recurrence 
following a reduction in tocilizumab ( TCZ) dose, whereas two achieved remission for > 400 days without TCZ treatment. 
The remaining eight patients maintained remission under the continued TCZ therapy. Recurrence diagnosis was 
complicated by the non-simultaneous presentation of the five manifestations of TAFRO syndrome. The patients who 
experienced recurrence showed milder manifestations and faster recovery than the initial onset. Glomerular 
endotheliopathy was evident in kidney biopsies during recurrence, which was similar to the initial presentation. In a 
case where only inflammation preceded other manifestation, a kidney biopsy was pivotal in distinguishing TAFRO 

syndrome relapse from other inflammatory conditions such as infection. Pretreatment serum IL-6 levels were within the 
reference range only in patients who experienced long-term remission without TCZ treatment. 
Conclusions. This is the first study to perform kidney biopsies on recurrent TAFRO cases, highlighting recurrence after 
TCZ dosage reduction, non-simultaneous manifestation of symptoms, the utility of kidney biopsies in recurrence 
diagnosis, and potential non-IL-6 pathogenesis factors. Pretreatment serum IL-6 levels may help identify patients 
suitable for maintenance therapy without TCZ. Further investigation is warranted to identify stratified treatment 
approaches based on individual etiologic factors. 
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NTRODUCTION 

AFRO syndrome is a rare systemic inflammatory disease 
haracterized by five manifestations: thrombocytopenia ( T) ,
nasarca ( A) , fever/inflammation ( F) , renal insufficiency/ 
eticulin fibrosis of the bone marrow ( R) , and organomegaly ( O) 
1 ]. TAFRO syndrome is thought to be a subtype of idiopathic 
ulticentric Castleman disease ( iMCD) [2 ], which has more 
evere manifestations and worse outcomes, such as the need 
or hemodialysis ( HD) or death [3 , 4 ]. Although we previously 
eported on the clinicopathological features of TAFRO syndrome 
5 ], its long-term clinical course remains unclear. In addition,
he current international treatment guidelines for iMCD [6 ] rec- 
mmend IL-6 blockade therapy uniformly as frontline induction 
herapy. Here, we present a case series analysis of the clinical 
ourse of TAFRO syndrome in 12 patients who underwent 
xtended follow-up. 

ATERIALS AND METHODS 

tudy design 

his was a case series study. We retrospectively analyzed the 
linical course of patients who were diagnosed with TAFRO syn- 
rome at Toranomon Hospital or Toranomon Hospital Kajigaya 
etween January 2012 and September 2022. Diagnosis was made 
ccording to the criteria proposed by Nishimura et al. [7 ] Cases 
n which the patient died during the initial hospitalization were 
xcluded. 

Relapse was defined as the condition in which at least one 
f the five manifestations was observed after discharge. How- 
ver, cases in which the manifestation appeared to be due to 
auses other than TAFRO syndrome, such as infection, were 
xcluded. 

In the clinical course analysis, Day 1 was defined as the day 
f diagnosis of TAFRO syndrome at the initial onset. 
The internal ethics review board approved this study de- 

ign and protocol ( approval number 2458-B) , which were per- 
ormed in accordance with the principles of the Declaration of 
elsinki. 

ata collection 

linicopathological data were retrieved from medical records.
hey included baseline patient demographics ( sex, age at 
iagnosis, follow-up period, comorbidities, initial symptoms,
astern Cooperative Oncology Group Performance Status, and 
he Castleman Disease Collaborative Network severity) , blood 
xamination findings [platelets ( minimum value) , alkaline 
hosphatase ( measured by the International Federation of 
linical Chemistry method) , lactate dehydrogenase, creatinine 
 Cr) ( maximum value) , C-reactive protein ( CRP) , fibrinogen,
mmunoglobulin G, IgA, IgM, IgE, interleukin-6 ( IL-6) , vascular 



Long-term characteristics of TAFRO syndrome 3

e
e
c  

t  

c  

a

S

C  

t

R

B

W
f
p  

i  

a
t  

r  

l  

p
A
i
a
c
a  

H
h
n

I

I  

a  

a  

7  

p
t
w

L

A  

o  

o
a
d  

s

P

A
a  

t
t  

T  

(
t  

a
l

C

T  

v
 

s
t  

w
4  

o  

f  

S  

f  

1  

m
d  

A
l
a  

m
b  

t  

b  

T  

1  

r  

(  

s  

T  

r
 

s  

a  

8  

o  

t
t  

a  

i  

C  

s  

s  

l  

2  

s  

o  

w

K

K  

t  

n  

r  

w  

c  

1  

e
d  

s  

s  

c  

l  

i  

w  
ndothelial growth factor, and soluble IL-2 receptor], urine 
xamination findings ( gravity, red blood cells, white blood 
ells, and protein) , biopsy findings ( kidney and bone marrow) ,
reatment [corticosteroid, tocilizumab ( TCZ) , rituximab ( RTX) ,
yclosporin A ( CyA) , thrombopoietin-receptor agonist ( TPO-RA) ,
nd platelet concentrate ( PC) transfusion], and outcome. 

tatistical analysis 

harts were drawn using R version 4.2.2 ( R Foundation for Sta-
istical Computing, Vienna, Austria) . 

ESULTS 

aseline characteristics 

e identified 14 patients who met the diagnostic criteria 
or TAFRO syndrome during the study period. However, two 
atients were excluded due to death during the initial hospital-
zation. Consequently, a total of 12 patients were included in the
nalysis. The clinicopathological characteristics at the time of 
he initial attack in Cases 1–6 [5 ] and 8 [8 ] have been previously
eported. The median follow-up period was 1474 days. The base-
ine characteristics of the patients are summarized in Table 1 . All
atients were Japanese. Complement levels ( C3, C4, and C1q) and 
DAMTS13 activity were within the reference range. Screen- 
ng of autoantibodies were negative, including anti-nuclear 
ntibody, anti-SS-A antibody, myeloperoxidase-antineutrophil 
ytoplasmic antibody, proteinase3-antineutrophil cytoplasmic 
ntibody, lupus anticoagulant, and anti-cardiolipin antibody.
uman immunodeficiency virus antigen and antibody and 
uman herpesvirus 8-polymerase chain reaction results were 
egative. 

nduction therapy 

n our study, all 12 patients underwent corticosteroid treatment,
nd all except the patient in Case 3 were administered TCZ ther-
py. Additional treatment with RTX was introduced in Cases 5,
, 8, and 9, and CyA was added in Cases 9 and 12, and in these
atients, thrombocytopenia did not respond sufficiently to cor- 
icosteroids and TCZ therapy. TPO-RA and/or PC transfusions 
ere temporarily utilized in most cases. 

ong-term clinical courses 

mong the 12 patients, the recurrence of TAFRO syndrome was
bserved in two ( Cases 6 and 9) , while long-term remission with-
ut immunosuppressants was achieved in two patients ( Cases 4 
nd 5) . The remaining eight patients maintained remission un- 
er the continued TCZ therapy. No patients died during the ob-
ervational period. 

rognosis of renal dysfunction 

ll cases demonstrated the manifestation of renal dysfunction 
nd seven patients ( Cases 2, 4, 6, 7, 8, 9, and 11) required HD
emporally. In all cases except Case 8, renal function recovered 
o within reference range, with a median time from onset of
AFRO syndrome to normalization of serum Cr levels of 54 days
 range 10–146 days) . Case 8 exhibited an irreversible deteriora- 
ion in renal function accompanied by marked hypertension,
nd a kidney biopsy demonstrated malignant nephrosclerosis- 
ike lesions, as previously reported [8 ]. 
linical course of relapsing cases 

he patients in Cases 6 and 9 experienced recurrences. Figure 1
isualizes the detailed clinical course of Cases 6 and 9. 

The patient in Case 6 relapsed ∼2.5 years after the initial on-
et. Following successful induction therapy, prednisolone ( PSL) 
reatment was tapered and ceased on day 866, and remission
as maintained with 8 mg/kg intravenous TCZ ( TCZ-IV) every 
 weeks. TCZ was switched to a 162 mg subcutaneous injection
f TCZ ( TCZ-SC) every 2 weeks on day 966 to reduce the burden of
requent hospital visits. After the patient started receiving TCZ-
C, her CRP levels increased, which raised suspicion of an in-
ection at that time. She was readmitted to our hospital on day
104 and started receiving broad antibiotics. However, inflam-
ation worsened, and then thrombocytopenia manifested on 
ay 1110, leading to the suspicion of a TAFRO syndrome flare-up.
nasarca, renal insufficiency, and organomegaly also appeared 
ater. Following methylprednisolone ( mPSL) pulse therapy, the 
dministration route of TCZ was changed from SC to IV, and each
anifestation resolved. While she required intratracheal intu- 
ation and HD at the time of the initial onset, she did not at the
ime of the recurrence. Pretreatment serum IL-6 levels were high
oth at the time of the initial onset and the time of recurrence.
he maximum serum creatinine levels reached 5.64 mg/dL ( day
7) during the initial onset, necessitating HD. In the case of recur-
ent onset, the maximum serum creatinine level was 1.77 mg/dL
 day 1118) . However, by the end of the observation period, the
erum creatinine level had completely normalized to 0.71 mg/dL.
he duration of hospitalization during the initial attack and the
ecurrence were 163 and 74 days, respectively. 

The patient in Case 9 relapsed ∼2 years after the initial on-
et. After the induction therapy succeeded, PSL was tapered
nd ceased on day 596, and remission was maintained with
 mg/kg TCZ-IV once every 5 weeks. From day 701, the frequency
f TCZ-IV was reduced to once every 6 weeks. Then, the pa-
ient developed recurrence with thrombocytopenia, inflamma- 
ion, and renal insufficiency on day 743, followed by anasarca
nd organomegaly. The patient recovered faster than during the
nitial onset and did not require massive blood transfusions or
yA, which were required during the initial onset. Pretreatment
erum IL-6 levels were high both at the time of the initial on-
et and the time of recurrence. The maximum serum creatinine
evels reached 4.65 mg/dL ( day 26) during the initial onset, while
.29 mg/dL ( day 779) in the recurrent onset. By the end of the ob-
ervation period, it had normalized to 0.75 mg/dL. The durations
f hospitalization during the initial attack and the recurrence
ere 318 and 40 days, respectively. 

idney biopsy findings 

idney biopsy findings at the time of recurrence are compared
o those at the initial onset in Fig. 2 . For the patient in Case 6, kid-
ey biopsies were performed both at the initial onset and at the
elapse. At the initial onset, typical glomerular endotheliopathy
as observed ( Fig. 2 a–c) as we previously reported [5 ]. At the re-
urrent onset in Case 6, a kidney biopsy was performed on day
118 after mPSL pulse therapy but revealed marked glomerular
ndotheliopathy. Endothelial cell swelling, mesangiolysis, and 
ouble contour of the glomerular basement membrane were ob-
erved ( Fig. 2 d and e) . Electron microscopy revealed prominent
ubendothelial edema and mesangiolysis, as well as a thickened
apillary wall ( Fig. 2 f) . Overall, renal pathology showed glomeru-
ar endotheliopathy typical of TAFRO syndrome, as well as find-
ngs related to concomitant diabetes mellitus. These findings
ere similar between the biopsies obtained during the initial
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Figure 1: Clinical course of Cases 6 and 9. Cr, creatinine; HD, hemodialysis; Plt, platelets; TCZ-SC, subcutaneous injection of TCZ; TCZ-IV, intravenous injection of TCZ. 
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nd recurrent onset. In this case, the kidney biopsy played a
rucial role in diagnosing TAFRO syndrome relapse, because the 
nly systemic inflammation preceded other manifestations and 
he other inflammatory conditions such as infections could not 
e clinically ruled out in acute phase. 

For the patient in Case 9, a kidney biopsy was performed only
t the time of recurrence after mPSL pulse therapy, which also
howed glomerular endotheliopathy ( Fig. 2 g and h) . Electron mi- 
roscopy revealed marked subendothelial swelling and efface- 
ent of foot process ( Fig. 2 i) . 

ases of long-term remission after the cessation of 
aintenance therapy 

n contrast to recurrent cases ( Cases 6 and 9) , Cases 4 and 5
howed long-term remission after the termination of medica- 
ion, including TCZ. In Case 4, PSL and TCZ were discontinued on
ays 1314 and 1364, respectively, although the patient received 
ofacitinib and filgotinib for coexisting ulcerative colitis. Remis- 
ion was sustained until the last follow-up on day 1765. In Case
, PSL and TCZ were discontinued on days 1220 and 141, respec-
ively, and remission was maintained without any medication
ntil the last follow-up on day 1606. 

ISCUSSION 

AFRO syndrome is a rare systemic inflammatory disease
haracterized by a constellation of manifestations, including 
hrombocytopenia, anasarca, fever/inflammation, renal insuffi- 
iency/reticulin fibrosis of the bone marrow, and organomegaly 
1 ]. In this study, we evaluated its long-term clinical course and
ncountered two cases of recurrence ( Cases 6 and 9) . Reports
f recurrent TAFRO syndrome cases are extremely rare [9 ]. This
epresents the first study on such recurrent cases in which kid-
ey biopsies in the recurrent onsets were performed. The fol-
owing four clinical features were shared between the recurrent
ases. 

First, all recurrence occurred following a reduction in TCZ
ose, and none of our patients experienced relapse on PSL dis-
ontinuation, suggesting that TCZ could play a crucial role in
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Figure 2: Kidney biopsy findings. ( a) Light microscopy demonstrated glomerular endotheliopathy characterized by edematous endothelial swelling. Case 6 initial 

onset, Periodic acid-Schiff ( PAS) staining, ×400. ( b) Double contour of the glomerular basement membrane and mesangiolysis. Periodic acid-methenamine silver ( PAM) 
staining,×400. ( c) Electron microscopy ( EM) showed endothelial cell swelling with the subendothelial space expansion.Glomerular basement membrane was thickened, 
consistent with the concomitant diabetes mellitus. ( d) –( f) : Similar pathological findings were identified in Case 6 relapse. PAS staining ×400, PAM staining ×400, and 
EM, respectively. ( g) , ( h) : Case 9 relapse. PAS staining ×400 and PAM staining ×400, respectively. ( I) EM demonstrated marked subendothelial swelling and effacement 

of the foot process. 
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aintaining remission in these cases. In Case 6, the recurrence 
ollowed the switch of TCZ from IV ( 8 mg/kg every 4 weeks) to 
C ( 162 mg every 2 weeks) . In Case 9, the recurrence followed 
he reduction in TCZ dose. Considering these facts, the activ- 
ty of TAFRO syndrome might persist long after the initial onset 
f the disease and could be appropriately controlled by a suffi- 
ient dose of TCZ in the range in which remission is clinically 
chieved. In the MRA229JP study, which was a study evaluating 
he efficacy and safety of TCZ-SC ( 162 mg every 2 weeks) ver- 
us TCZ-IV ( 8 mg/kg every 4 weeks) in patients with rheuma- 
oid arthritis, it was suggested that serum TCZ trough concen- 
rations tended to decrease with increasing body weight, body 
urface area, and body mass index ( BMI) . American College of 
heumatology 20 responses were consistently lower in patients 
reated with TCZ-SC than in patients treated with TCZ-IV in pa- 
ients with body weight ≥70 kg or BMI ≥25 kg/m2 [10 ]. In fact,
he BMI of the patient in Case 6 was 32.3 kg/m2 . Therefore, the 
witch from TCZ-IV to TCZ-SC was considered a substantial re- 
uction in TCZ dose for the patient, which might have triggered 
ecurrence in this case. After day 1 364, TCZ-IV was switched to 
CZ-SC ( 162 mg every week) , and the patient experienced no re- 
urrence. 

Second, five manifestations did not appear simultaneously 
n patients who experienced recurrence, which could make di- 
gnosing recurrence difficult and delayed. Moreover, the order 
n which five manifestations appeared was different between 
ases. During the relapse of the disease in Case 6, inflamma- 
ion manifested first, followed by thrombocytopenia and later 
y anasarca, renal insufficiency, and organomegaly. In the recur- 
ence of the disease in Case 9, thrombocytopenia, inflammation,
nd renal insufficiency occurred first, followed by anasarca and 
rganomegaly. Particularly in Case 6, only systemic inflamma- 
ion preceded before the other manifestations appeared, which 
equired us to exclude infection. A kidney biopsy provided criti- 
al evidence of TAFRO syndrome relapse. 

Third, the five manifestations observed in the patients who 
xperienced recurrence were milder than those observed dur- 
ng the initial onset. They could successfully recover with more 
odest treatment, and the duration of hospitalization was no 

onger than that during the initial onset. Table 2 illustrates 
he comparison between the initial onset and relapse in terms 
f disease severity, laboratory findings, treatment needed, and 
uration of hospitalization. Although insufficient immunosup- 
ression might trigger recurrence as mentioned before, the rea- 
on recurrences were not as severe as the initial attacks could 
ave been that the patients were on immunosuppressive treat- 
ent at the time of recurrence. The biopsy in the recurrence 

n Case 6 showed that the endothelial damage had worsened 
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Table 2: Comparison of initial onset and relapse. 

Initial onset Relapse 

CDCN severity Case 6 Severe Not severe 
Case 9 Severe Not severe 

Plt ( minimum) , ×103 / μL Case 6 2.4 ( day 17) 40 ( day 1133) 
Case 9 4 ( day 36) 23 ( day 747) 

CRP, mg/dL Case 6 21.5 19.1 
Case 9 15.7 26.2 

Cr ( maximum) , mg/dL Case 6 5.64 ( day 17) 1.77 ( day 1118) 
Case 9 4.65 ( day 26) 2.29 ( day 779) 

Treatment Case 6 mPSL pulse, PSL, TCZ, HD ( 51 
days) , intratracheal intubation 

mPSL pulse, PSL, TCZ 

Case 9 mPSL pulse, PSL, TCZ, RTX, CyA, 
massive PC transfusion, HD ( 10 
days) 

mPSL pulse, PSL, TCZ, HD ( 2 days) 

Hospitalization duration, days Case 6 163 74 
Case 9 318 40 

CDCN, Castleman Disease Collaborative Network; HD, hemodialysis; Plt, platelets. 
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ompared to the first biopsy, but we think it is not sound to di-
ectly compare the severity of renal pathology because the tim-
ng of kidney biopsy was disparate between the initial and re-
urrent episodes. On initial presentation of Case 6, the patient
xhibited severe manifestations of TAFRO syndrome, including 
racheal intubation and ventilator, and severe thrombocytope- 
ia. Consequently, a kidney biopsy was feasible only on the 99th
ay following the onset of renal dysfunction. By contrast, during
he recurrence episode, a kidney biopsy was performed on the
hird day after the reemergence of renal dysfunction. 

Fourth, glomerular endotheliopathy was the renal pathologi- 
al finding observed in patients who experienced the recurrence 
f TAFRO syndrome, which was similar to the onset of TAFRO
yndrome. Notably, in Cases 6 and 9, glomerular endotheliopa- 
hy was evident despite the biopsy being performed after mPSL
ulse therapy. As the kidney pathology during recurrence mir- 
ors that at the initial presentation, a kidney biopsy can provide
aluable assistance in diagnosing recurrent cases. The repro- 
ucible demonstration of glomerular endotheliopathy in TAFRO 

yndrome may be attributed to the cytokine storm characteris- 
ic of the syndrome’s acute phase. In TAFRO syndrome, there is
n unfettered production of inflammatory cytokines such as IL-6 
11 ]. Similarly, in patients with coronavirus disease 2019 ( COVID- 
9) , thrombotic microangiopathy-like systemic dysfunctions, in- 
luding renal glomerular endotheliopathy, have been observed.
ysregulated complement activation and cytokine storms in 
OVID-19 thought to play a central role to these multi-organ
hrombotic complications [12 ]. Additionally, cases of glomeru- 
ar endothelial cell injury have been reported in patients expe-
iencing cytokine release syndrome following chimeric antigen 
eceptor T-cell therapy [13 ]. Notably, TCZ has gained approval for
he treatment of cytokine release syndrome induced by cancer 
herapy [14 ]. 

While Cases 6 and 9 developed relapse after TCZ withdrawal,
ases 4 and 5 maintained long-term remission after TCZ was
iscontinued. Interestingly, among the 11 cases treated with 
CZ, only Cases 4 and 5 had serum IL-6 levels within the ref-
rence range at the time of diagnosis, as shown in Table 1 .
 Serum IL-6 levels were elevated during TCZ therapy and re-
urned to within the normal range after the discontinuation 
f TCZ therapy. We attributed this phenomenon to the IL-6 re-
eptor blockade by TCZ.) Furthermore, recent studies have re-
ealed that three patients with IL-6 blockade-refractory TAFRO
yndrome exhibited increased mammalian target of rapamycin 
 mTOR) signaling activity driven by type I interferon signaling
nd sirolimus-induced remission [9 , 15 ]. These facts suggest
hat factors other than IL-6 might also have been involved in
ases 4 and 5. This new perspective challenges the prevailing
aradigm that uniformly advocates for the use of IL-6 inhibitors
s first-line therapy [16 –18 ], and implies the prospect of strati-
ed treatment strategy according to the individual pathogenic
actors and their degree of contribution to the disease in each
atient ( Fig. 3 ) . mTOR inhibitors and RTX may serve as poten-
ial agents for personalized therapeutic intervention. Moreover,
retreatment serum IL-6 levels might be a clue to determine the
odality of maintenance immunosuppressants. Although it is 
nown that TCZ can prolong the half-life of inactive or circu-
ating IL-6, thereby complicating the interpretation of serum IL-
 levels post-TCZ administration [19 ]. Nevertheless, in the re-
apse episodes of both Cases 6 and 9, we observed a signifi-
ant increase in serum IL-6 levels—on the order of magnitude—
ompared to their baseline levels during the remission mainte-
ance phase. This led us to hypothesize that IL-6 levels could
erve as a useful guide for therapeutic intervention. The remis-
ion of TAFRO syndrome in Cases 4 and 5 might also have been
nfluenced by the use of Janus kinase inhibitors for ulcerative
olitis. Further investigation is warranted. 

imitations 

his study has several limitations. First, this was a case series
ith a small number of patients, resulting in limited generaliz-
bility. Especially, only in Case 6 was a renal biopsy able to be
onducted, both at the time of initial onset and at the time of
ecurrence. Second, the potential for referral bias should be ac-
nowledged, as all the cases in this report were referred from
ther hospitals. This could mean that our cases might have
xhibited greater diagnostic and/or treatment challenges than 
ypical TAFRO syndrome cases. In addition, some information
as missing regarding the patient’s course at the previous hos-
ital. Furthermore, the treatment strategy we employed was
ot uniform across patients, because the pathophysiology and
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Figure 3: A schematic diagram that delineates the correlation between pretreatment serum IL-6 levels and clinical trajectories. 
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herapeutic options for TAFRO syndrome are not fully elu- 
idated. We endeavored to adhere to the consensus recom- 
endations delineated in guidelines [1 , 6 ], but needed a trial- 
nd-error approach to managing the acute and severe clinical 
resentations in individual cases. However, it is difficult to con- 
uct a large-scale study on TAFRO syndrome due to its rarity,
nd our study provided numerous valuable insights. 

ONCLUSION 

n this study, we analyzed the long-term clinical course of TAFRO 

yndrome in 12 patients through extended follow-up, revealing 
hat two experienced recurrences, while two maintained long- 
erm remission even after the cessation of TCZ. Recurrences 
ere observed after a reduction in the TCZ dose and exhibited 
ilder manifestations. The kidney biopsy findings in recurrent 
ases were characterized by marked glomerular endotheliopa- 
hy, which was similar to the findings during the initial onset.
 kidney biopsy could provide valuable assistance in diagnos- 
ng recurrent cases, especially in cases where clinical differen- 
iation of conditions other than TAFRO syndrome is difficult.
he renal dysfunction was severe, requiring temporary HD in 
ost patients, but renal function normalized in all cases except 
ne. Furthermore, our data imply that TAFRO syndrome may in- 
olve multiple mediators, not only IL-6, with varying degrees of 
ontribution depending on the patient, and pretreatment serum 

L-6 levels could potentially serve as a biomarker to identify can- 
idates for maintenance therapy without TCZ. Further investi- 
ation is warranted to identify stratified treatment approaches 
ased on individual etiologic factors. 
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