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Abstract Thrombotic thrombocytopenic purpura (TTP) is a
potentially lethal multisystem disorder which could be caused
by autoimmune diseases. However, the concomitant occur-
rence of TTP and Sjögren’s syndrome (SS) is an extremely
uncommon scenario, especially in male patients. A 56-year-
old Chinese male was admitted for the appearance of diffuse
ecchymosis. Then he gradually developed transient slurred
speech, progressive confusion, agitation, extremity weakness,
and fever. Laboratory investigations suggested anemia, throm-
bocytopenia, significantly increased lactic dehydrogenase,
schistocytes in peripheral blood smear, and a disintegrin-like
metalloproteinase with thrombospondin motif type 1 member
13 (ADAMTS13) activity deficiencywith high inhibitor titers.
TTP was thus diagnosed. The patient also had positive anti-
nuclear antibody, anti-SSA, and anti-SSB; however, anti-
double stranded DNA (dsDNA) was negative. These drove
us to perform ocular and dental sicca evaluation and the finial
diagnosis was TTP secondary to SS. Plasma exchange and
corticosteroid therapy were effective to control TTP.
Cyclophosphamide was subsequently added when the platelet

count was stable. The total duration of corticosteroid and cy-
clophosphamidewas 8 and 6months, respectively. The patient
recovered without relapse at 1-year follow-up. To our knowl-
edge, this was the first case of SS initially presented as TTP in
a male patient. The case also elucidated the importance of
autoantibody screen in the workup of TTP and the benefits
of adjunctive immunosuppressive therapy in relapse
prevention.
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Introduction

Thrombotic thrombocytopenic purpura (TTP) is a potentially
lethal multisystem disorder, with an incidence of approximate-
ly five per million per year [17]. As a distinct entity of throm-
botic microangiopathy, TTP is characterized by a pentad of
clinical presentations, including microangiopathic hemolytic
anemia, thrombocytopenia, neurological symptoms, renal im-
pairment, and fever [29]. Sometimes, the manifestations can
be nonspecific and the affected organs can be variable [17].
Laboratory assays that support the diagnosis are the presence
of schistocytes in peripheral blood smear, the rapid drop of
platelet count (PLT), the markedly increase of lactic dehydro-
genase (LDH), normal coagulation test, and negative Coombs
test [29]. Accumulating evidence have proved that TTP is
attributed to a disintegrin-like metalloproteinase with
thrombospondin motif type 1 member 13 (ADAMTS13) ac-
tivity deficiency, which may be either congenital or acquired.
Reduced ADAMTS-13 activity impedes the physiological
degradation of large von Willebrand factor-(vWF) multimers,
further leading to the aggregation of platelet and the wide-
spread microthrombi [35]. This process can be provoked by
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a series of infection, malignancy, autoimmune disease, trans-
plantation, pregnancy, and drugs [39]. Sjögren’s syndrome
(SS) is rare on this list, and TTP secondary to SS in male
patients is exceedingly rare. Herein we describe a case of a
male who suffered from SS initially presenting as TTP and
recovered without relapse under the treatment of plasma ex-
change, corticosteroid pulse, and cyclophosphamide.

Case report

A 56-year-old Chinese male presented with a 1-week history
of the appearance of diffuse ecchymosis over the limbs and
upper chest. Four days later, he complained of transient
slurred speech without headache or seizure. Then he gradually
developed progressive confusion, agitation, and extremity
weakness (muscle strength 3/6), accompanied by a fever of
38.2 °C. The patient had a 2-year previous history of coronary
heart disease with aspirin 0.1 g once daily. Physical examina-
tion was otherwise normal.

On admission, laboratory investigations indicated the fol-
lowing: hemoglobin (HGB) 6.2 g/dl, PLT 7 × 108/dl, reticulo-
cyte 156.10 × 108/dl (7.12%), leukocyte count 6.26 × 108/dl,
prothrombin time (PT) 12.9 s, activated partial thromboplastin
time 36.8 s, serum total bilirubin 1.97mg/dl (indirect 0.44mg/
dl), LDH 140.2 U/dl, C reactive protein 2.49 mg/dl, erythro-
cyte sedimentation rate 108 mm/h, blood urea nitrogen
19.00 mg/dl, creatinine 1.16 mg/dl, urobilinogen 0.95 mg/dl,
and urine blood trace. Peripheral blood smear was notable for
anisocytosis and poikilocytosis with numerous schistocyte,
spherocyte, and polychromatic erythrocytes. Bone marrow
showed active proliferation with normal granulocytes/
nucleated erythrocytes ratio. ADAMTS13 activity was 0%

with the presence of high titers of inhibitor. Coombs’ test,
Ham’s test, serum, and urine protein electrophoresis were
all negative. Antibody screening was performed and the
results were as follows: anti-nuclear antibody (ANA)
speckle pattern 1:320 (indirect immunofluorescence meth-
od, normal range < 1:40), anti-SSA 1:4, and anti-SSB 1:4
(counterimmunoelectrophoresis method, normal range:
negative), while anti-Smith, anti-double-strand DNA
(dsDNA), lupus anticoagulant, and anti-neutrophil cyto-
plasmic antibody were all negative. Other immunological
studies were as follows: immunoglobulin G 1885 mg/dl
(normal range: 700–1700 mg/dl), complement 3 55.8 mg/
dl (normal range: 73–146 mg/dl), and complement 4
8.6 mg/dl (normal range: 10–40 mg/dl). Blood cultures,
serology (hepatitis B virus, hepatitis C virus, cytomegalo-
virus, Epstein-Barr virus), and cerebrospinal fluid test did
not reveal any signs of infection. Cranial magnetic reso-
nance imaging was unremarkable for hemorrhage or
infarction.

A diagnosis of acquired TTP was confirmed based on the
combination of microangiopathic hemolytic anemia, throm-
bocytopenia, acute neurological abnormalities, fever, and a
severe deficiency of ADAMTS13 activity as well as the pres-
ence of inhibitors. Before the diagnosis of TTP, the patient
was initially treated with intravenous immunoglobulin
(IVIG) 20 g daily for 4 consecutive days, whereas the PLT,
HGB, and LDH remained unresponsive (Fig. 1). On hospital
day 5, when the diagnosis was definite, daily plasma exchange
therapy (PET) was initiated in conjunction with steroids (in-
travenous methylprednisolone 40 mg twice a day), which was
switched to prednisone (60 mg daily per oral) 5 days later.
Consciousness level was significantly ameliorated and PLT
began to increase. After 10-day PET, PLT was elevated to

Fig. 1 The change of HGB, PLT,
LDH, and treatment interventions
during hospital course. HGB
hemoglobin, PLT platelet, LDH
lactic dehydrogenase, IVIG
intravenous immunoglobulin,
PET plasma exchange treatment,
CTX cyclosporine
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117 × 108/dl. HGB and LDH returned to normal range (Fig. 1)
and no schistocyte was found in peripheral blood smear.

The positive anti-SSA and anti-SSB antibodies leaded to
the suspicion of SS. When further questioned about the histo-
ry, the patient reported having a recurrent sensation of sand in
eyes, yet he paid little attention. Ophthalmology examinations
showed positive Schirmer’s test (right 4 mm, left 7 mm), pos-
itive fluorescein corneal staining (right 4′, left 5′) and short-
ened tear break-up time (right 8 s/5 min, left 5 s/5 min). The
unstimulated whole salivary flow rate was 0.3 mL/min.
Parotid gland radiography revealed very low uptake of the
contrast agent in end ducts. Salivary gland biopsy indicated
lymphocytic aggregates (focus score 1/4 mm2) and fibrous
tissue proliferation. According to the 2016 American
College of Rheumatology/European League Against
Rheumatism classification criteria [36], a diagnosis of primary
SS was confirmed. A series of examinations were carried out
to evaluate possible extra-glandular involvement. Thoracic
and abdominal radiology, liver function, thyroid function,
and renal tubule function tests were all normal. Intravenous
cyclophosphamide (CTX) 0.4 g weekly was administrated on
hospital day 16 when PLT and HGB were stable.

The patient was discharged on hospital day 23 (with a
cumulative iv CTX dose of 0.8 g). Afterwards, CTX was
given 0.1 g every other day per oral, considering the inconve-
nience of intravenous injection outside hospital [3, 6, 14, 15,
31]. When a 4-week full-dose (60 mg/day) prednisone regi-
men was completed, withdrawal was started in decrements of
5 mg every week until the dose reached 30 mg/day. Then
prednisone dose was tapered by 2.5 mg every week at dose
15–30 mg/day, followed by 2.5 mg every 2 weeks until the
discontinuation of steroids (the total duration of steroid thera-
py was approximately 8 months). CTX was used for 6 months
and was discontinued because laboratory tests showed stable
level of HGB and PLT. The patient was asymptomatic after
discharge. Blood tests were taken every 3 months which re-
vealed normal hemoglobin, platelet, and LDH level, as well as
normal ADAMTS13 activity. During the 1-year follow-up, no
signs of TTP relapse were observed and the patient was free of
medication and enjoyed his previous normal lifestyle.

Discussion and literature review

The spectrum of autoimmune diseases that may cause ac-
quired TTP is wide, including systemic lupus erythematosus,
anti-phospholipid antibody syndrome, mixed connective tis-
sue disease, rheumatoid arthritis, scleroderma, and dermato-
myositis [2]. However, the concomitant occurrence of TTP
and SS is an extremely uncommon scenario. To the best of
our knowledge, only 11 other cases of SS complicated with
TTP have been reported in nine English articles in the recent
40 years (Table 1) [1, 9, 18, 20, 23, 32, 37, 38, 41]. Although

the present case shares similarities with those ones, we still
believed that it uniquely illustrates this rare medical condition
from the following aspects.

First, this is the first case of SS-related TTP in male pa-
tients. Given its autoimmune nature, both TTP and SS have a
female tomale predominance (2:1–3:2 in TTP and 9:1–16:1 in
SS) [7, 12, 22]. Actually, SS might be caused partly by differ-
ential function of sex hormone on immune cells [7]. It has
been hypothesized that the lack of androgens effect in the
exocrine glands may trigger acinar cell damage [26, 27]. The
atypical co-occurrence of TTP and SS is so rare that it might
be easily neglected by physicians. As a life-threatening emer-
gency, TTP requires prompt diagnosis and PET should be
initiated as rapidly as possible. [12] We hope that this case
can raise vigilance for TTP accompanied by autoimmune dis-
eases in males.

Second, TTP preceded the diagnosis of SS in this case and
no evidence of the other extra-glandular involvement was
found after careful evaluation. In 5 out of 11 previously re-
ported cases, SS was diagnosed later than the onset of TTP. A
single-center study focused on autoimmune TTP also revealed
that 17 out of 56 (30.4%) patients presented an autoimmune
disorder after TTP [28]. In terms of SS, though ocular and oral
dryness is the pivotal clinical pattern, patients may take little
notice of it, just as what happened in this case. Actually, a
great number of non-sicca symptoms might arise before dry-
ness, such as fever of unknown origin, parotid gland swelling,
and fatigue [8], especially in Asian population [30]. Incipient
clinical presentations could also be extra-glandular involve-
ment, including renal tubular acidosis, interstitial lung disease,
cutaneous vasculitis, peripheral neuropathy, leukopenia, ar-
thritis, primary biliary cirrhosis, Hashimoto’s thyroiditis, and
TTP [4, 8, 34]. Therefore, it is challenging to recognize SS
with subclinical sicca symptoms and autoantibody screening
provides important clues. In as many as 66% of SS patients,
autoantibodies (ANA, rheumatoid factor, anti-SSA, anti-SSB)
appear years before symptom onset [16]. Additionally, it has
been reported that the presence of positive anti-dsDNA or
anti-SSA could be a risk factor for autoimmune disease devel-
opment after TTP [28]. In this case, the positive autoantibody
test motivated us to trace back the history and perform sicca
evaluation, which finally led to the diagnosis of SS. In this
way, our case highlights the necessity of autoantibody screen-
ing in defining underlying diseases of TTP.

Third, the patient had severe ADAMTS-13 activity defi-
ciency (< 10%) [19] with detectable inhibitor in this case.
Among the nine medical centers previously reporting SS-
related TTP, only three of them measured ADAMTS-13 ac-
tivity, reflecting the limited use of this test. Nonetheless,
ADAMTS13 activity is highly valued in both diagnosis and
prognosis prediction of TTP [40]; thus, its assessment should
be strongly advocated. According to the recent epidemiolog-
ical study, 75% ofADAMTS-13 activity deficiency is induced
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by anti-ADAMTS-13 IgG, which is potentially caused by
underlying autoimmune diseases [21]. Since the patient in this
case had no other concomitant autoimmune or hematological
disease, the ADAMTS-13 inhibitor could be anti-ADAMTS-
13 IgG associated with SS. It remains to be investigated why
anti-ADAMTS-13 IgG is produced in SS. Inherent links lying
in their pathophysiology might shed a light. Recent pre-
clinical study revealed that the depletion of the precursor en-
dothelial pool might occur in SS, hampering vascular endo-
thelial restoration [5]. The resulted vascular endothelial injury
participates in stimulating the release of vWF and aggravating
the formation of microthrombi in TTP [10]. Based on these
findings, we could speculate that TTP and SS are perhaps
more closely related than currently believed.

Finally, treated by glucocorticoid and CTX, the patient ex-
perienced no relapse after PET discontinued. Among 11 pre-
viously reported cases, only four patients recovered without
relapse. Undoubtedly, PET serves as the cornerstone of the
treatment of TTP, despite the presence of SS [11]. However,
as high as 40% of the autoimmune TTPs relapse after PET
[33]. Furthermore, patients with ADAMTS-13 activity defi-
ciency during remission are predicted to have even higher
relapse risk [24]. For this reason, adjunctive immunosuppres-
sive treatment is supposed to show great potential in
preventing TTP relapse by eliminating anti-ADAMTS-13 an-
tibodies [13], but large randomized controlled trails are still
required. This case supported the efficacy of glucocorticoid
and CTX. Besides, the monoclonal antibody against CD20
receptor, rituximab, has also demonstrated promise in reduc-
ing the frequency of TTP relapse [19, 25, 41].

Conclusion

In conclusion, we presented the first case of SS-associated
TTP in male patients, which elucidated the importance of
autoantibody screen in the workup of TTP and the benefits
of adjunctive immunosuppressive therapy in relapse
prevention.

Compliance with ethical standards
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concerning publication of this case report. A copy of this consent is
available for editors of this journal.
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