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A B S T R A C T   

Background: Sjögren's syndrome (SjS) is a systemic autoimmune disease characterized by lymphocytic infiltration 
of the salivary and lacrimal glands associated with sicca syndrome. TAFRO syndrome is a systemic inflammatory 
disease of unknown cause, characterized by Thrombocytopenia, Anasarca, Fever, Reticulin fibrosis, Renal 
dysfunction and Organomegaly, first reported in 2010 in Japanese patients. Despite their rarity, both conditions 
have been concurrently reported in several patients during the recent years, hence questioning the existence of 
shared or related features. 
Methods: A systematic review of the literature regarding SjS associated with TAFRO syndrome (SjS-TAFRO) was 
performed. The 2019 updated Masaki diagnostic criteria were used for TAFRO syndrome and SjS was considered 
when the diagnosis was mentioned by the authors, necessarily with either anti-Sjogren's Syndrome A (SSA) ±
anti-Sjogren's Syndrome B (SSB) antibodies and/or histological evidence of focal lymphocytic sialadenitis. 
Results: Ten cases of SjS-TAFRO have been reported in the literature to date. Compared to SjS patients without 
TAFRO syndrome, these 10 SjS-TAFRO had a lower female predominance (2.3:1 vs 9:1 women to man ratio) and 
a higher frequency of anti-SSA antibodies (90% vs 70%). All fulfilled the three major Masaki criteria i.e., 
anasarca, thrombocytopenia, and systemic inflammation. Seven of them (70%) had megakaryocyte hyperplasia 
or reticulin fibrosis in the bone marrow. Lymph node biopsy was performed in 8 out of 10 cases (80%) and results 
were consistent with Castleman disease in 6 (75%). Eight of them had developed renal failure (80%) within six 
months. Nine of them (90%) had organomegaly, with hepatosplenomegaly in 8 cases and splenomegaly alone in 
1. 
Conclusion: This review brings new insights regarding TAFRO syndrome and suggests it could be a severe 
manifestation of SjS. The identification of shared abnormal signaling pathways could help in the therapeutic 
management of both diseases, which face an unmet therapeutic need.   

Abbreviations: SjS, Sjögren's syndrome; iMCD, idiopathic multicentric Castleman disease; IQR, interquartile; IL, interleukin; VEGF, vascular endothelial growth 
factor; OSS, Ocular staining score; PSL, prednisolone; AZA, azathioprine; CyA, cyclosporine A; CYP, cyclophosphamide; FMD, furosemide; mTOR, mammalian Target 
Of Rapamycin; ALP, alkaline phosphatase; WBC, white blood cells; CRP, C-reactive protein. 
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1. Introduction 

Sjögren's syndrome (SjS) is the second most common systemic 
autoimmune disease after rheumatoid arthritis, affecting 0.01–0.3% of 
the adult population worldwide [1–3]. It has a peak age of onset be
tween 40 and 60 years, and a 9:1 female to male sex ratio [4]. SjS is 
characterized by lymphocytic infiltration of the salivary and lacrimal 
glands, associated with xerostomia and xerophthalmia. Between 0.5% 
and 40% of the patients develop systemic complications, such as renal, 
pulmonary or neurological manifestations [5–8]. SjS's most severe 
complication is lymphoma which develops in 5% of the cases [9–11]. 

TAFRO syndrome is a systemic inflammatory disease of unknown 
cause, characterized by Thrombocytopenia, Anasarca (oedema, pleural 
effusion, and ascites), Fever, Reticulin Fibrosis, Renal insufficiency and 
Organomegaly (hepatosplenomegaly and lymphadenopathy) [12]. It 
was first reported by Takai et al., in 2010 in Japanese patients [13], and 
has now been described in all ethnicities [14,15]. TAFRO syndrome is 
mainly regarded as a severe subtype of idiopathic (i.e., Human Herpes 
Virus-8 [HHV-8] negative) multicentric Castleman disease (iMCD), 
referred to as iMCD-TAFRO (whereas iMCD without TAFRO syndrome is 
called iMCD-not otherwise specified [iMCD-NOS]) according to the first- 
ever consensus diagnostic criteria for iMCD proposed by the Castleman 
Disease Collaborative Network (CDCN) in 2017 [16]. Others think it is 
still unclear if TAFRO syndrome is indeed a subtype of iMCD, a clinical 
entity overlapping with iMCD, or a unique disease, possibly driven by 
autoimmunity, which can be coincidentally accompanied by an iMCD- 
like lymph node histopathology [12,17]. Moreover, during the last 
decade, several cases of TAFRO syndrome have been described world
wide in patients without biopsy-proven Castleman disease, because se
vere thrombocytopenia and/or small volume lymphadenopathy can 
make a lymph node biopsy difficult or contraindicated [18]. In line with 
this, the 2015 and 2019 diagnostic criteria for TAFRO syndrome pro
posed by the Japanese TAFRO Syndrome Research Team (i.e., the 
Masaki criteria) have never included histological evidence of Castleman 
disease as a mandatory criterion [12,19], considering that iMCD-TAFRO 
and TAFRO-without-proven-iMCD could be the same clinical entity 
[12,20]. In fact, TAFRO syndrome has frequently been associated with 
other comorbidities than iMCD, including infectious diseases, malig
nancies or autoimmune diseases, as reflected by the identification of a 
“TAFRO syndrome, not iMCD-TAFRO” class in the latest international 
definition of iMCD-TAFRO by Nishimura et al. [21]. An important point, 
since the very first proposed diagnostic criteria for TAFRO syndrome 
[12], has been the exclusion of multiple diseases which could partly or 
totally mimic TAFRO syndrome, such as systemic lupus erythematosus 
(SLE) [22], or Polyneuropathy, Organomegaly, Endocrinopathy, 
Monoclonal gammopathy and Skin abnormalities (POEMS) syndrome. 
Regarding SjS, the justification for its specific addition to the list of 
diseases to be excluded during differential diagnosis in the 2019 updated 
Masaki criteria [19], is a matter of debate. The authors justify such an 
addition as “a considerable number of patients with SjS were registered 
in their retrospective database”, however the TAFRO-mimicking po
tential of SjS is far from obvious: anasarca, non-tubular renal involve
ment, or cytopenia secondary to myelofibrosis are particularly rare in 
SjS [8,23]. Hence, another possible hypothesis could be that TAFRO 
syndrome and SjS are linked. 

The purpose of the present study was to carry out a comprehensive 
literature review to identify cases of SjS associated with TAFRO syn
drome (SjS-TAFRO) and summarize the shared pathophysiological 
mechanisms between the two syndromes. 

2. Methods 

2.1. Study selection 

We have included case reports describing concomitant diagnoses of 
SjS and TAFRO syndrome, i.e., SjS-TAFRO, regardless of the timing 

between both diagnoses. The 2019 updated Masaki criteria were used 
for TAFRO syndrome [19], i.e., 1) three required major criteria: anasarca 
(including pleural effusion, ascites and general oedema); thrombocyto
penia (platelet count ≤100,000/μL without myelosuppressive treat
ment); systemic inflammation (fever of unknown etiology above 37.5 ◦C 
and/or serum C-reactive protein concentration ≥ 2 mg/dL) and 2) two 
minor criteria among: Castleman disease-like features on lymph node 
biopsy; reticulin myelofibrosis and/or increased number of megakar
yocytes in bone marrow; mild organomegaly (including hepatomegaly, 
splenomegaly and lymphadenopathy); progressive renal insufficiency. 
Fulfilment of the 2021 international definition of iMCD-TAFRO by 
Nishimura et al., was also looked upon [21]. SjS was considered when 
the diagnosis was mentioned by the authors along with sicca syndrome 
(with or without objective examination) and necessarily with either the 
presence of anti-Sjogren's Syndrome A (SSA) ± Sjogren's Syndrome B 
(SSB) antibodies and/or histological evidence of focal lymphocytic sia
ladenitis. All diagnoses were reviewed by two authors (LG, MK) prior to 
any inclusion. All types of original studies, including clinical trials, 
observational studies, case series, case reports, and letters to the editor 
were studied. Narrative and systematic literature reviews, and meta- 
analyses were excluded. 

2.2. Data sources and searches 

The computer-assisted search was carried out in the following elec
tronic databases: MEDLINE and Google Scholar without time restriction. 
The following search strategy equation was used to identify relevant 
articles in PubMed: “(‘Sjögren’ OR ‘Sjogren’ OR ‘Sjögren's syndrome’ OR 
(‘Sjogren's syndrome’ [MeSH Term])) AND (‘TAFRO’ OR ‘TAFRO Syn
drome’ OR ‘Castleman’ OR (‘Castleman disease’ [MeSH Term]) OR 
‘anasarca’ OR (‘oedema’ [MeSH Term]))”. As TAFRO syndrome has only 
been defined as such in 2010 but is thought to be (at least partly) related 
to iMCD, we have included MCD terms in the research. The reference 
lists of all selected articles have also been manually checked to identify 
additional case reports of interest. Two review authors (LG and MK) 
screened all the titles and abstracts which were identified via the pre- 
defined search strategy. When an abstract was identified as potentially 
eligible for inclusion by at least one of the two review authors, the full 
text-articles were reviewed before considering any inclusion. 

2.3. Data extraction and management 

Two authors (LG and MK) have independently extracted the 
following data: demographics, TAFRO syndrome and SjS-related fea
tures, laboratory parameters, treatments and outcomes. 

2.4. Data analysis 

Data were presented either as median with interquartiles (IQR) for 
quantitative variables or as absolute numbers with percentages for 
qualitative variables. 

3. Results 

3.1. Study selection 

The search procedure identified 172 eligible references. One hun
dred and fifty-six were excluded after review of their titles and abstracts 
(Fig. 1). After assessment of the full texts, 6 additional references were 
excluded: five because TAFRO syndrome criteria (notably thrombocy
topenia) were not fulfilled and one because both diagnoses (TAFRO 
syndrome and SjS) were excluded. Finally, 10 case reports were included 
in the systematic review. 
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3.2. Characteristics of the patients 

Ten cases of SjS-TAFRO had been reported in the literature to date 
[18,24–31]. The main features of all 10 cases were summarized in 
Table 1 and their biological results at admission in Table 2. Seven pa
tients were females, and 3 patients were males, with a female/male sex 
ratio of 2.3:1. The median age was 48 years old [IQR 33–51.8]. In all the 
described cases, both diagnoses, TAFRO syndrome and SjS were clearly 
established. The diagnoses were made concomitantly (within a 3 month 
timeframe) in 8 cases (80%) [18,26–32]. In the two other cases, the 
diagnosis of SjS was made before (1 and 18 years earlier) the diagnosis of 
TAFRO syndrome [24,25]. 

All patients fulfilled the 2019 updated Masaki criteria as well as the 
international definition by Nishimura et al., for TAFRO syndrome not 
iMCD-TAFRO [19,21]. Lymph node biopsy was performed in 8 out of 10 
cases (80%). In one case the biopsy could not be performed due to severe 
thrombocytopenia and in the other case, there was no lymphadenopa
thy. Results were consistent with Castleman disease in 6 (75%), and not 
conclusive in 2 (25%). Among the 6 patients with lymph node biopsy 
consistent with Castleman disease, three were compatible with the 
mixed subtype [25,27,28], two with the plasmocytic subtype [26,31] 
and one with the hyaline vascular subtype [30]. 

Seven out of ten patients (70%) had an increased number of mega
karyocytes or reticulin fibrosis in the bone marrow (regarding the 3 
remaining cases: the bone marrow biopsy was normal for two and 
missing for the other). Nine cases (90%) had organomegaly: hep
atosplenomegaly in 8 cases and splenomegaly only in one case. Eight 
cases experienced renal dysfunction (80%) (elevated creatinine and/or 
proteinuria) during their follow-up (regarding the 2 remaining cases: 
kidney function remained normal for one patient and data was missing 
for the other). All developed renal failures within 6 months (at diagnosis 
for 5 of them). One patient (10%) was admitted in intensive care unit 
and temporally required dialysis during his first flare [31]. The median 
of the highest reported serum creatinine level during follow-up for all 
patients was 97.7 [IQR 79.2–141.0] μmol/L. Among these 8 patients, 5 
had both elevated creatinine and proteinuria [18,26,27,30,31], 2 pa
tients had proteinuria without elevated creatinine [25,29] and 1 patient 
had elevated creatinine without significant proteinuria [32]. No kidney 
biopsy was performed. 

Moderate hypergammaglobulinemia was reported in 8 patients, with 

a median level of immunoglobulins G of 21.0 g/L [IQR 15.7–22.3]. The 
medians for the highest reported vascular endothelial growth factor 
(VEGF, available in 7 cases), interleukin (IL)-6 (available in 9 cases) and 
alkaline phosphatase (ALP; available in 7 cases) levels were 803 pg/mL 
[IQR 79.5–1647.5], 12.2 pg/mL [IQR 5.0–18.0], and 513.5 [IQR 
229.8–998.3], respectively. 

Regarding SjS' features, anti-SSA antibodies were positive in 9 pa
tients (90%). Minor salivary gland biopsies were performed in 6 (60%) 
patients, demonstrating focal lymphocytic sialadenitis in all of them. 
Sicca syndrome was confirmed by dedicated salivary and/or lacrimal 
tests in 5 patients (50%). There was no histological evidence of 
lymphoma. 

Regarding treatments, all patients have received corticosteroids. In 6 
patients, corticosteroids were initiated at a moderate dose (≤ 1 mg/kg/ 
day): 3 of them were complete responders (50%) whereas the others 3 
were partial or non-responders (50%). Among patients who did not 
achieve complete response, two have received intravenous corticoste
roids pulses, associated with cyclosporine in both cases. All of them 
responded. The last patient who did not respond to moderate-dose 
corticosteroids, secondarily received corticosteroids associated with 
the myelofibrosis-approved drug ruxolitinib (JAK 1/2 inhibitor), which 
has been effective on all TAFRO-related manifestations at 20 mg/day 
[18]. Three years after starting ruxolitinib (currently given at 10 mg/ 
day) the patient is still in complete remission for both TAFRO syndrome 
and SjS. 

Two patients have received intravenous corticosteroid pulses alone 
at 500 mg or 1 g per day from the start. One was non-responder and 
second line therapy was initiated with azathioprine on the first flare-up 
(pyrexia, anasarca, recurrence of lymph nodes) and with prednisolone, 
rituximab, tocilizumab and cyclosporine after the second flare-up, with 
good response [31]. The other was partial-responder and a second line 
therapy with cyclosporine was initiated with a good response [26]. In 
one case, corticosteroids (unknown dose) associated with rituximab 
were initiated as 1st line therapy but were inefficient. Siltuximab (anti- 
IL6 monoclonal antibody) was secondarily initiated, but the occurrence 
of posterior reversible encephalopathy syndrome required additional R- 
CVP (rituximab, cyclophosphamide, vincristine, and prednisone) ther
apy [30]. Finally, in one case, intravenous steroid pulses (1 gramme per 
day for 3 days) were administered concomitantly with cyclophospha
mide followed by azathioprine with a good response and no relapse 

Fig. 1. Flow chart of the systematic review.  
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[32]. 

4. Discussion 

Despite the historical recommendation to exclude autoimmune dis
orders (explicitly including SjS in the 2019 updated version of the 
Japanese TAFRO syndrome research team diagnostic criteria) before 
considering TAFRO syndrome as a possible diagnosis, we have identified 
10 cases of SjS-TAFRO. SjS is the most frequent autoimmune disease 
associated with TAFRO syndrome. Indeed, literature searches have 
revealed only few cases of TAFRO syndrome associated with other 
autoimmune diseases: systemic lupus erythematosus (SLE) (2 cases) 
[33,34], and rheumatoid arthritis [35] (one case). The authors' justifi
cation for adding SjS to the list of diseases to be excluded during dif
ferential diagnosis in the updated 2019 Masaki criteria, was the presence 
of “a considerable number of patients with Sjogren's syndrome” in their 
retrospective database [19]. Another explanation for this finding would 
be that TAFRO syndrome could be a severe form of SjS. 

First of all, TAFRO syndrome and SjS are both rare diseases. The 
annual incidence rate of TAFRO syndrome is estimated between 0.9 and 
4.9 per million of individuals in Japan and seems to be even rarer in 
European populations [36]. SjS affects 0.01–0.3% of the adult popula
tion worldwide [1–3]. Therefore, fortuitously finding them together 
seems very unlikely. 

Moreover, the main features of TAFRO syndrome are not classically 
reported in SjS. To our knowledge anasarca has not been reported in SjS 
apart from cases associated with exudative (also called protein-losing) 
enteropathy, which have been reviewed elsewhere [37]. Interestingly, 
among the 18 reviewed cases, fecal alpha-1 antitrypsin clearance was 
inconstantly abnormal and features of TAFRO syndrome were reported. 
Moreover, according to a 2015 literature review, pleural effusion is 
occurring in <1% of the patients with SjS and was mostly reported in 
Europe and Japan [38]. Thrombocytopenia was reported in only 8% of 
the patients in a large Spanish SjS cohort [5], and up to 12% in 2 Chinese 
cohorts [39,40]. Apart from the classical tubulointerstitial nephritis 
(which is not consistent with TAFRO syndrome), renal dysfunction was 
reported in <5% in SjS [41]. Finally, a recent French nation-wide study 
(the largest of its kind) reported only 5 cases (out of a 67-million pop
ulation) of SjS associated with autoimmune reticulin myelofibrosis [42]. 
Thus, it seems statistically unlikely to have the association of anasarca, 
thrombocytopenia, reticulin myelofibrosis and renal dysfunction to 
fortuitously occur in 10 SjS patients. 

Furthermore, demographic data of SjS-TAFRO patients in our review 
reveal a female-to-male sex ratio of 2.3:1 which is very different from 
the 9:1 ratio in SjS [2], making it very unlikely for SjS to be a differential 
diagnosis of TAFRO syndrome whose sex ratio is close to 1 [43]. In line 
with this, biological features in SjS-TAFRO patients are mostly consis
tent with what has been described in the literature for TAFRO syndrome 
to date: moderate immunoglobulins G elevation (median 21 g/L) 
[20,43], high alkaline phosphatase (median 513.2 IU/L) [21,43], and 
IL-6 levels at diagnosis (median 12.2 pg/mL for a normal value <7 pg/ 
mL) [43]. The median for the highest reported VEGF level is 803 pg/mL 
[IQR 79.50–1647.50],which seems greater than the reported values for 
TAFRO syndrome in the literature [20,43]. However, it was not always 
specified in the case reports whether it was plasma or serum levels, 
which makes the interpretation of these results difficult. Interestingly, 
VEGF, whose elevation is a hallmark of TAFRO syndrome flare-ups, has 
also been reported to be involved in SjS' pathophysiology [44], along 
with aberrant angiogenesis and increased atherosclerosis [44,45]. There 
are also evidence that VEGF-mediated angiogenesis leads to IL6 release 
by the bone marrow stromal cells and subsequent inflammation [46]. 
Moreover, Sisto et al., reported that anti-SSA antibodies were able to 
increase VEGF-A expression, trigger upregulation and activation of 
VEGF receptor-2 (VEGFR-2), and that enhanced angiogenesis was linked 
to increased VEGFR-2 phosphorylation in the minor salivary glands of 
patients with SjS [47]. Accordingly, anti-SSA antibodies are present in Ta
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90% of the SjS-TAFRO cases which is higher than the usual two-thirds 
frequency of anti-SSA-positive SjS patients in most cohorts [2,48]. 
These autoantibodies are associated with extraglandular manifestations 
and higher European League against Rheumatism Sjögren's Syndrome 
Disease Activity Index (ESSDAI) scores, higher frequency of activity in 
the constitutional, cutaneous, renal, hematological, and biological do
mains when compared to anti-SSA-negative patients [49,50]. Interest
ingly, autoantibodies (including anti-SSA) without a definitive 
autoimmune diagnosis have been reported in approximatively one third 
of iMCD patients [51]. 

Pathophysiology of SjS is not completely understood, however the 
pivotal role of type I and type II IFN is well established [52–55]. In 
TAFRO syndrome, the overexpression of type I and type II IFN response 
genes during flares has only been recently demonstrated by Langan Pai 
et al., in CD8+ T-cells, NK cells and monocytes [56]. Interestingly, this 
overexpression correlated with high Interferon (IFN)-γ-induced protein 
10 (IP-10) secretion, also called CXCL10 [57]. This protein is thought to 
be involved in the pathogenesis of TAFRO syndrome because higher 
levels of IP-10 were previously reported in TAFRO syndrome patients 
compared to patients with iMCD [58]. In SjS, IP-10 expression is high in 
both tears and saliva [59]. IFN-γ-stimulated glandular cells of the sali
vary glands are able to recruit T helper (Th) 1 lymphocytes via IP-10, 
which is possibly responsible for further enhancement of IFN-γ and IP- 
10 production, hence creating an amplification loop and perpetuating 
the autoimmune process [60]. Interestingly, one case of SjS-TAFRO has 
been successfully treated with ruxolitinib, a JAK1/2 inhibitor able to 
inhibit type I and type II IFN signaling. 

In addition, abnormal B cell activation (including B-cell infiltrates 
within the affected organs and autoantibody production) is also a key 
pathogenic feature in SjS and B cell-activating factor (BAFF) is highly 
dependent on expression of type I and type II IFNs [2,10,61,62]. 
Consistent with the role of mammalian Target Of Rapamycin (mTOR) in 
B cell development and function [63], mTOR activity appears to be 
increased in infiltrating B cells within the salivary glands in SjS [64]. Ex 
vivo, rapamycin effectively blocks the proliferation and immunoglobulin 
production in SjS [64]. Shah et al., have also reported the efficacy of 
blocking mTOR pathway in reducing lymphocytic infiltration of the 
lacrimal glands in a mouse model of SjS [65]. These data suggest that 
mTOR might be an important pathway in the development of SjS and a 
novel potential therapeutic strategy for this disease [66]. Regarding 
TAFRO syndrome, a study including three IL-6 blockade–refractory 

iMCD patients revealed increased CD8+ T cell activation, VEGF-A, and 
PI3K/Akt/mTOR pathway activity, whereas mTOR inhibitors attenu
ated CD8+ T cell activation and decreased VEGF-A levels, and induced 
clinical benefit responses in all 3 patients [67]. Langan Pai et al., re
ported that IFN-β stimulation of monocytes and T cells from inactive 
TAFRO patients, induced increased mTOR activation compared with 
healthy donors. This was abrogated with either mTORC1 or JAK1/2 
inhibition, supporting a potentially novel role for IFN-I signaling as a 
driver of increased mTOR signaling in TAFRO syndrome [56]. Links 
were also described between IL-6 and mTOR [68], and both were 
abrogated with JAK1/2 inhibition [56]. In line with these findings, a 
clinical trial evaluating mTOR inhibitors in iMCD is ongoing 
(NCT03933904). None of the cases included in this review have received 
mTOR inhibitors, and the only approved drug for iMCD, siltuximab, has 
been unsuccessfully initiated in only one patient [30]. 

Finally, T cells seem to be involved in both diseases and the inter
action between CD4+ T cells and B cells appears to be a key step in the 
development of SjS [69,70] and TAFRO syndrome [71]. Accordingly, 
treatment with cyclosporine, which selectively inhibits calcineurin, and 
thereby impairs the transcription of IL-2 and several other cytokines in T 
lymphocytes, seems to be relevant in cases of SjS-TAFRO [24,26,29,31]. 
Overall, the vast majority of the cases included in this review have been 
treated in a manner similar to SjS, including corticosteroids ±

immunosuppressants. 
This review necessarily has limits because of its retrospective char

acter and the rarity of the diseases of interest, leading to a small number 
of reported patients and the presence of missing data. We have identified 
ten cases of SjS-TAFRO in the literature, however this amount is prob
ably underestimated. First, because TAFRO syndrome is a recently 
described entity. Secondly because in most sets of criteria (including the 
most recent one), any autoimmune diseases had to be ruled-out to affirm 
a diagnosis of TAFRO syndrome. Finally due to the severity of TAFRO 
syndrome and the constant need for treatment, looking for an additional 
diagnosis such as SjS, may be considered as futile. 

5. Conclusion 

The review of the literature revealed ten cases of SjS associated with 
TAFRO syndrome, despite the rarity of both syndromes. The description 
of shared immunological features (especially anti-SSA autoantibodies) 
and abnormal cytokine signaling pathways (e.g., interferons…) between 

Table 2 
Main biological results in patients with SjS associated with TAFRO syndrome (SjS-TAFRO) at admission.  

Feature (unit) 
[normal range] 

Kojima 
2011 

Abdo 
2014 

Iwanaga 2016 Fujimoto 2017 Ueki 
2017 

Li 2019 Takasawa 2019 Suzuki 
2020 

Killian 2020 Ohta 2020 
(onset/ 
relapse) 

Hemoglobin (g/dL) 
[13–18] 

13.6 8.1 10.2 8.5 11.5 10 13.2 12.6 11.5 15.8 / 9.9 

WBC (109/L) [4–11] 9.79 5.47 37.6 5.19 5.4 15.48 9.28 8.9 4.45 8.7 / 3 
Platelet count (109/L) 

[150–450] 
102 26 126 

(secondarily 
30) 

128 
(secondarily 
63) 

46 74 210 
(secondarily 
50) 

27 10 81 / 44 

Creatinine (μmol/L) 
[62–106] 

ND 141 52.8 79.2 81.8 111.7 78 (secondarily 
176) 

78.3 81 (secondarily 
170) 

91 / 97.7 

Alkaline phosphatase 
(IU/L) [40–130] 

ND ND 741 209 ND ND 1673 211 286 1084/436 

Immunoglobin G (mg/ 
dL) [600–1600] 

2124 ND 1504 2333 ND ND 1045 1643 2100 1024 / 2500 

CRP (mg/L) [0–5] 5.6 210 36.7 74.5 195 ND 
(high) 

134.3 12.6 70 257 / 12.8 

IL 6 (pg/mL) [0–7] 4.86 18 12.2 6.2 ND >5 58.6¥ 3 24.1¥ NA / 15.1 
VEGF (pg/mL) 

[62–707] 
ND Normal 1780 89 ND 803 1515¥ 42 840 NA / 70 

Proteinuria ND + (2.3 
g/L) 

− + (1.85 g/d) − + (5 g/ 
L) 

- (secondarily 
+) 

+ - 
(secondarily +) 

+ / +

Abbreviations: WBC: white blood cells; CRP: C-reactive protein; IL-6: interleukin-6; VEGF: vascular endothelial growth factor; ND: not determined; 
¥: between one and three months after admission. 
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SjS and TAFRO syndrome could reflect the existence of pathophysio
logical links between these two diseases, potentially identifying TAFRO 
syndrome as severe manifestation of SjS, which appears to be usually 
managed as such. Further studies regarding this association could bring 
novel insights to help physicians in the therapeutic management of both 
diseases. 
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Sjögren’s syndrome manifesting as clinicopathological features of TAFRO 
syndrome. Medicine (Baltimore) 2017;96. https://doi.org/10.1097/ 
MD.0000000000009220. 

[26] Takasawa N, Sekiguchi Y, Takahashi T, Muryoi A, Satoh J, Sasaki T. A case of 
TAFRO syndrome, a variant of multicentric Castleman’s disease, successfully 
treated with corticosteroid and cyclosporine a. Mod Rheumatol 2019;29:198–202. 
https://doi.org/10.1080/14397595.2016.1206243. 

[27] Abdo LA. First European case of TAFRO syndrome associated with Sjogren disease. 
Am J Intern Med 2014;2:102. https://doi.org/10.11648/j.ajim.20140206.12. 

[28] Kojima M, Nakamura N, Tsukamoto N, Yokohama A, Itoh H, Kobayashi S, et al. 
Multicentric Castleman’s disease representing effusion at initial clinical 
presentation: clinicopathological study of seven cases. Lupus 2011;20:44–50. 
https://doi.org/10.1177/0961203310381510. 

[29] Suzuki E, Ichimura T, Kimura S, Kanno T, Migita K. Primary Sjögren’s syndrome 
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syndrome. Nat Commun 2021;12:3523. https://doi.org/10.1038/s41467-021- 
23472-7. 

[55] Hall JC, Casciola-Rosen L, Berger AE, Kapsogeorgou EK, Cheadle C, Tzioufas AG, 
et al. Precise probes of type II interferon activity define the origin of interferon 
signatures in target tissues in rheumatic diseases. Proc Natl Acad Sci U S A 2012; 
109:17609–14. https://doi.org/10.1073/pnas.1209724109. 

[56] Pai R-AL, Japp AS, Gonzalez M, Rasheed RF, Okumura M, Arenas D, et al. Type I 
IFN response associated with mTOR activation in the TAFRO subtype of idiopathic 
multicentric Castleman disease. JCI Insight 2020;5. https://doi.org/10.1172/jci. 
insight.135031. 

[57] Antonelli A, Ferrari SM, Giuggioli D, Ferrannini E, Ferri C, Fallahi P. Chemokine 
(C-X-C motif) ligand (CXCL)10 in autoimmune diseases. Autoimmun Rev 2014;13: 
272–80. https://doi.org/10.1016/j.autrev.2013.10.010. 

[58] Iwaki N, Gion Y, Kondo E, Kawano M, Masunari T, Moro H, et al. Elevated serum 
interferon γ-induced protein 10 kDa is associated with TAFRO syndrome. Sci Rep 
2017;7:42316. https://doi.org/10.1038/srep42316. 

[59] Chen X, Aqrawi LA, Utheim TP, Tashbayev B, Utheim ØA, Reppe S, et al. Elevated 
cytokine levels in tears and saliva of patients with primary Sjögren’s syndrome 
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perpetuation of Sjögren’s syndrome. Nat Rev Rheumatol 2010;6:529–37. https:// 
doi.org/10.1038/nrrheum.2010.118. 

[70] Felten R, Scher F, Sibilia J, Gottenberg J-E, Arnaud L. The pipeline of targeted 
therapies under clinical development for primary Sjögren’s syndrome: a systematic 
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