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Case report

Fatal case of TAFRO syndrome with unilateral adrenal
hemorrhage in early-stage disease

Tomoya Okamoto,” Shinichi Ochi,"” Yuki Motokawa,” Hidekazu Azumi,” Shinya Kobayashi,"
Fumihiko Nakamura,” Toshiya Nakatani,” Hideo Yagi"

Thrombocytopenia, anasarca, fever, reticulin fibrosis/renal failure, and organomegaly comprise TAFRO syndrome, which was
proposed as a distinct clinical entity from iMCD without TAFRO syndrome (iMCD-NOS) due to its aggressive clinical course,
refractoriness to corticosteroids, presence of thrombocytopenia, increased level of alkaline phosphatase, and normal level of
gammaglobulin. However, diagnosing TAFRO syndrome in its early stages is challenging because it is rare and its diagnostic
criteria are complicated. We describe a patient with TAFRO syndrome and adrenal hemorrhage who demonstrated a rapid
decline in her clinical condition and did not respond to steroid pulse therapy, resulting in a fatal outcome. In the early stage of
her clinical course, she developed unilateral adrenal hemorrhage with mild thrombocytopenia and normal clotting times, sug-
gesting adrenal hemorrhage as a unique manifestation of TAFRO syndrome. In general, patients with TAFRO syndrome
exhibit a more aggressive clinical course and poorer outcome than those with iMCD-NOS. To ameliorate this poor prognosis,
it is important to diagnose the disecase early and immediately start powerful immunosuppressive agents such as tocilizumab.
Based on this case, adrenal hemorrhage may suggest TAFRO syndrome, and facilitate the rapid diagnosis of this complicated

and rare disease.
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INTRODUCTION

Castleman’s disease (CD), first described by Castleman et
al. in 1954, is a rare lymphoproliferative disorder character-
ized by systemic inflammation and multiple lymphadenopa-
thy.! CD comprises three different variants with several
common histopathological features. Unicentric CD is local-
ized to a single region of lymph nodes. Multicentric CD
(MCD) manifests with systemic inflammatory symptoms,
such as multiple regions of lymphadenopathy and organ
insufficiency, caused by the overexpression of cytokines,
mainly interleukin-6 (IL-6).> Human herpesvirus 8 (HHV8)
was identified as a major cause of MCD in immunocompro-
mised patients infected with human immunodeficiency virus
(HIV). However, the majority of patients with MCD are
HIV- and HHV-8-negative, and are defined as having idio-
pathic MCD (iMCD). The etiology of iMCD is thought to
be proinflammatory hypercytokinemia with several potential
causes, including viruses (other than HHV8), inflammation,

and neoplastic disease.* In 2010, Takai et al.* proposed a
new variant of iMCD characterized by thrombocytopenia,
anasarca, myelofibrosis, renal dysfunction, and organomeg-
aly, and termed this condition TAFRO syndrome. After this
publication, many similar patients with TAFRO syndrome
were reported, and Masaki et al. newly proposed diagnostic
criteria based on the clinical manifestations and laboratory
findings in 2016.> Simultaneously, Iwaki et al. proposed
diagnostic criteria for TAFRO syndrome with iMCD histol-
ogy and divided iMCD into two categories, iMCD, not other-
wise specified (iMCD-NOS) and TAFRO syndrome with
iMCD (TAFRO-iMCD) because of its heterogeneous clinical
features.® It was recently reported that patients with TAFRO
syndrome exhibit a more aggressive clinical course and
greater refractoriness to corticosteroids than those with
iMCD-NOS.”® Furthermore, they have thrombocytopenia,
increased levels of alkaline phosphatase (ALP), and normal
levels of gammaglobulin. These clinical manifestations sug-
gested that TAFRO-iMCD and iMCD-NOS should be con-
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sidered as distinct clinical entities.

We describe a patient with TAFRO syndrome and adrenal
hemorrhage who demonstrated rapid deterioration of her
clinical condition and failed to respond to steroid pulse ther-
apy, resulting in a fatal outcome. This case suggested that
adrenal hemorrhage is a unique manifestation of TAFRO
syndrome and that early initiation of powerful immunosup-
pressive drugs, such as tocilizumab, a humanized monoclonal
antibody that inhibits the binding of IL-6 to its receptors, is
required for better outcomes.

CASE REPORT

A 70-year-old Japanese woman with no significant medi-
cal history was referred to our hospital with a 1-week history
of fever, right quadrant abdominal pain, general malaise, and
facial edema. At the time of presentation, her body tempera-
ture was 38.5°C and her arterial blood pressure was normal.
Physical examination elicited right quadrant abdominal pain
and facial edema was observed. Laboratory data were as
follows: white blood cell count, 7,000/uL; hemoglobin (Hb),
12.3 g/dL; platelet count, 147x10°L; prothrombin time, 14.2
$ (10.5-12.9 s); partial thromboplastin time, 37.9 s (24-39 s);
fibrin degradation products, 29 mg/ml; serum total protein,
5.3 g/dL; albumin, 2.3 g/dL; BUN, 11.4 mg/dL; creatinine,
0.77 mg/dL; aspartate aminotransferase, 20 U/L; alanine ami-
notransferase, 21 U/L; lactate dehydrogenase, 187 U/L; ALP,
726 U/L; y-glutamyl transpeptidase (GTP), 118 U/L; total
bilirubin, 0.85 mg/dL; Na, 140 mEq/L; K, 3.4 mEq/L; and
Cl, 104 mEq/L. The level of serum C-reactive protein
(CRP) was 21.33 mg/dL. Blood cultures were negative.
Computed tomography (CT) revealed bilateral pleural effu-
sion, a gallstone, and edematous thickening of the gallbladder
wall. As these findings suggested cholecystitis, we started
treatment with cefoperazone/sulbactam, but there was no
improvement after 1 week. Additional examination revealed
the following: anti-nuclear antibody, 80; anti-DNA antibod-
ies, < 2.0; anti-RNP antibodies, negative; anti-Sm antibodies,
negative; anti-SS-A antibodies, negative; anti-SS-B antibod-
ies, negative; anti-Jo-1 antibodies, negative; anti-centromere
antibodies, < 5.0; anti-aminoacyl tRNA synthetase antibod-
ies, < 5.0; IgG, 1248 mg/dl; IgA, 117 mg/dl; IgM, 47 mg/dl;

C3, 75 mg/dl; C4, 12 mg/dl; CH50, 17.6 U/ml; PR3-ANCA
and MPO-ANCA, negative; soluble IL-2 receptor, 2180 U/
ml; and IL-6, 28.9 pg/ml. There was no evidence of infec-
tion caused by hepatitis B virus, hepatitis C virus, cytomega-
lovirus, Epstein-Barr virus, or HIV. No monoclonal parapro-
teins were found on serum or urinary protein electrophoresis.

The patient’s right quadrant abdominal pain worsened on
day 11 after admission. Contrast CT revealed slightly
enlarged deep lymph nodes, bilateral pleural effusion, and
right adrenal hemorrhage. (Fig. 1) All laboratory parameters
deteriorated since admission, and the patient demonstrated
leukocytosis (19,400/uL), anemia (Hb 10 g/dl), thrombocyto-
penia (105x10°%/L), and high levels of y-GTP (94 U/L), ALP
(690 U/L), and CRP (21.26 mg/dl). On day 16 after admis-
sion, we performed bone marrow aspiration and biopsy, and
excluded the possibility of myelodysplastic syndrome by the
absence of dysplasia, and blood cell maturation and differen-
tiation. Furthermore, G-banding analysis demonstrated a
normal karyotype. Pathological examination revealed bone
marrow fibrosis classified as MF-1, and increased numbers of
megakaryocytes with slight dysplasia and plasma cells. (Fig.
2) Based on these clinical findings, biochemical laboratory
data, and histopathological results, the patient was diagnosed
with TAFRO syndrome according to the 2019 updated diag-
nostic criteria.’ In accordance with the therapeutic guide-
lines for this syndrome, we immediately started steroid pulse
therapy, but the bilateral pleural effusion rapidly exacerbated,
resulting in respiratory failure. Subsequently, her renal func-
tion quickly deteriorated and she died on day 26 after admis-
sion. (Fig. 3)

DISCUSSION

TAFRO syndrome is currently categorized as a variant of
iMCD because lymph nodes in the two conditions share simi-
lar pathological features, such as interfollicular vascular pro-
liferation with slight regression and atrophy of the lymphoid
follicles. Although their histopathology is similar, TAFRO
syndrome is distinguished from iMCD by several clinical
findings. Thrombocytopenia, mild lymphadenopathy, high
ALP level, normal immunoglobulin level, and anasarca are

Fig. 1. Abdominal contrast-enhanced computed tomography (CT). Unilateral adrenal hemorrhage was detected in
the right adrenal gland on day 11.
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Fig. 2. Bone marrow biopsy on day 16. (4) Gomori (x200) staining of the bone marrow biopsy specimen.
Bone marrow fibrosis was classified as MF-1. (B) Wright (x200) staining of a bone marrow smear.
Increasing numbers of megakaryocytes with slight dysplasia and plasma cells were observed. These are

characteristic findings of TAFRO syndrome.
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Fig. 3. Clinical course

Several antibiotic therapies were sequentially performed. After making a definitive diagnosis of TAFRO syndrome by bone marrow
biopsy on day 16, steroid pulse therapy was initiated. However, hypoxemia and high values of CRP and ALP did not improved.
Thrombocytopenia and renal dysfunction were exacerbated, and the patient died on day 26.

CT, computed tomography; SBT/CPZ, sulbactam/cefoperazone; MEPM, meropenem; VCM, vancomycin; MCFG, micafungin; CMZ,

cefimetazole; mPSL, methylprednisolone

more common in TAFRO syndrome, whereas thrombocyto-
sis, polyclonal hypergammaglobulinemia, and significant
lymphadenopathy are typical of iMCD. Furthermore,
patients with TAFRO syndrome frequently have rapidly dete-
riorating clinical courses and are refractory to corticosteroids.
Indeed, several case reports suggested that the additional
administration of cyclosporine A, tocilizumab (an anti-1L-6
receptor antibody), and rituximab (an anti-CD20 antibody) is
required for better outcomes.!*!!
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In 2015, Masaki et al.’ proposed diagnostic criteria, a dis-
ease severity classification, and treatment strategies for
TAFRO syndrome based on a nationwide survey in Japan.
For its diagnosis, they defined anasarca, thrombocytopenia,
and systemic inflammation, including fever and/or increased
serum CRP level, as major categories, and CD-like histologi-
cal features on lymph node biopsy, reticulin myelofibrosis,
and/or an increased number of megakaryocytes on bone mar-
row biopsy, mild organomegaly, and progressive renal
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insufficiency as minor categories. Recently, they updated
these criteria and the disease severity classification for
TAFRO syndrome.’ Our patient presented with bilateral
pleural effusion, thrombocytopenia (52x10°L on day 16 as
the worst), fever, and a high serum CRP level. She also had
reticulin myelofibrosis, lymphadenopathy, and progressive
renal insufficiency. Lymph node biopsy is important for not
only the exclusion of malignancy, including lymphoma, but
also for confirming the diagnosis of TAFRO syndrome
because of the lack of specific symptoms and biomarkers,
and unclear etiology. In our case, however, lymph node
biopsy was unable to be performed because the patient did
not consent due to its physical and mental burden during the
rapid deterioration of her general condition. She met all
three major categories and three minor categories; therefore,
we diagnosed her with TAFRO syndrome. In 2016, Iwaki
proposed diagnostic criteria for TAFRO syndrome as fol-
lows: histopathological criteria; compatible with pathological
findings of lymph nodes as TAFRO-iMCD, and negative
LANA-1 for HHV-8, major criteria; presents 3 of 5 TAFRO
symptoms, absence of hypergammagloblinemia and small
volume lymphoadenopathy, and minor criteria; hyper/normo-
plasia of megakaryocytes in bone marrow, and high levels of
serum ALP without marked increase in serum transaminase.
Histopathological criteria, all major criteria, and 1 or more
minor criteria must be met. In our case, the patient met all
major criteria and minor criteria except the histopathological
criteria.

In addition, she developed right abdominal pain after
admission and we identified right adrenal hemorrhage with-
out adrenal insufficiency. In general, adrenal hemorrhage
does not cause specific signs or symptoms, and the majority
of cases are diagnosed on autopsy.'> The condition can be
caused by several factors, such as infection, congestive heart
failure, anticoagulants, trauma, and coagulopathy, although
some patients with no causative factors have been reported.
Among patients with TAFRO syndrome, six with adrenal
hemorrhage were previously reported.!*!7  Of these, four
were Japanese and two were Caucasian. Five were male and
one was female, and the median age was 48 years (range
19-62). Adrenal hemorrhage was bilateral in five patients
and unilateral in one. According to the 2015 disease severity

classification for TAFRO syndrome, the condition was
slightly severe in three patients, moderate in one, mild in one,
and not evaluated in one. The patient in the present study
was an older female and exhibited unilateral adrenal hemor-
rhage without adrenal insufficiency. TAFRO syndrome was
initially graded as mild, but rapidly became severe and did
not response to corticosteroids. (Table 1)

On the other hand, in CD, adrenal involvement has been
reported without hemorrhage.'® It usually presents as an
adrenal mass without adrenal insufficiency. To our best
knowledge, there are no reports of adrenal hemorrhage in
patients with other subtypes of CD, suggesting that it is a
specific manifestation of TAFRO syndrome. The mecha-
nism of adrenal hemorrhage in TAFRO syndrome has not
been elucidated. Several case reports suggested that throm-
bocytopenia and coagulopathy are predisposing factors for
adrenal hemorrhage in TAFRO syndrome. Indeed, the
majority of patients with adrenal hemorrhage exhibit marked
thrombocytopenia and/or prolongation of clotting times.
Our patient, however, demonstrated unilateral adrenal hemor-
rhage in the early stage of her clinical course, with mild
thrombocytopenia and normal clotting times.

In a study of CT results in TAFRO syndrome, Kiguchi et
al.” reported that 75% of patients had post-peritoneal edema
or adrenal swelling. This suggests that adrenal hemorrhage
in TAFRO syndrome is caused by destruction of the adrenal
gland vasculature induced by post-peritoneal inflammation.
Kurokawa et al.*® noted adrenomegaly and adrenal ischemia
in 46.2% and 30.8% of patients, respectively, in the early
stage of TAFRO syndrome. This suggests that adrenal hem-
orrhage occurs before the exacerbation of thrombocytopenia
and/or coagulopathy due to inflammatory changes in the
carly stage of the disease.

In conclusion, TAFRO syndrome is a systemic inflamma-
tory disease whose ctiology is not yet well explained. As
patients with this condition exhibit a more aggressive clinical
course and poorer outcomes than those with iMCD-NOS, it
is important to establish an early diagnosis and start powerful
immunosuppressive agents such as tocilizumab. Adrenal
hemorrhage may suggest the presence of TAFRO syndrome,
and facilitate the early diagnosis of this complicated and rare
disease.

Table 1. Summary of cases of TAFRO syndrome with adrenal hemorrhage.

Pub:;:?etizgc):ar’ Race Age, Sex he/r\n(i)r:rrlllzlge Thrombocytopenia ~ Coagulopathy — Disease status Outcome
2016, Ibata et al." Japanese 62, Male Bilateral Yes Yes Moderate N.D.
2017, Nara et al.™* Japanese 48, Male Unilateral (right) Yes No Slightly severe Alive
2017, Nara et al.™* Japanese 48, Male Bilateral Yes No Slightly severe Alive
2018, Tsutsumi et al.'® Japanese 49, Male Bilateral N.D. Yes N.D. Alive
2020, Ducoux et al.'” Caucasian 19, Male Bilateral Yes No Slightly severe Alive
2020, Ducoux et al."” Caucasian 31, Female Bilateral Yes No Mild Dead
Present case Japanese 70, Female Unilateral (right) No No Severe Dead

Thrombocytopenia, platelet count < 100x10° L; coagulopathy, prolongation of PT and/or APTT, high FDP and/or D-dimer; N.D., not

described
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