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ABSTRACT

Objective: To review all published cases of the
rare association between thrombotic thrombo-
cytopenic purpura (TTP) and Sjögren’s syn-
drome (SS). The authors report an additional
case of this unique association.
Methods: Systematic review of the literature
and a case report. The database were articles
published in PubMed/MEDLINE, Web of Sci-
ence, LILACS, and SciELO, registered from 1966
to August 2020. The DESH terms were ‘‘Sjögren’s
syndrome’’ and ‘‘thrombotic thrombocytopenic
purpura,’’ without language limitation.

Results: Most patients were female (88%), and
the age varied from 30 to 75 years old. Con-
cerning the sequence of disease appearance, SS
followed by TTP was seen in seven articles, TTP
and SS in three, and simultaneous appearance
of both diseases in three studies. Primary SS was
observed in 16 patients, and secondary SS was
detected in two cases: dermatomyositis and
rheumatoid arthritis. Anemia was the most
common TTP manifestation, followed by
thrombocytopenia, fever, consciousness alter-
ation, renal impairment, and schistocytes’
appearance on a blood smear. Treatment
involved plasmapheresis, plasma exchange,
rituximab, glucocorticoid, and cyclophos-
phamide. A good outcome was noted in most
studies; few patients died.
Conclusions: TTP is a rare manifestation asso-
ciated with SS. After the TTP diagnosis,
plasmapheresis and/or plasma exchange should
be immediately implemented.
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Key Summary Points

Sjögren’s syndrome (SS) associated with
thrombotic thrombocytopenia purpura
(TTP) is a rarity.

We performed a systematic review on all
published cases of this rare association.

Most cases are female and with primary SS,
and also SS appeared commonly first than
TTP.

Most cases were successfully treated with
glucocorticoid, plasma exchange, and
plasmapheresis.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13286219.

INTRODUCTION

Sjögren’s syndrome (SS) is an autoimmune
exocrinopathy characterized by dryness of the
eyes and mouth and involvement of diverse
organs and systems. It is a common disease; it
may affect 0.1–4.8% of the European popula-
tion [1].

The organs commonly involved are the
lungs through interstitial pneumonia, kidneys
with glomerulonephritis, and renal tubular aci-
dosis. The nervous system with peripheral neu-
ropathies, and hematological disturbances with
leucopenia, and thrombocytopenia are fre-
quently encountered [2]. In this regard, throm-
botic thrombocytopenic purpura (TTP) has been
described in a few patients diagnosed with SS.

TTP is a rare, life-threatening disease with an
incidence of two people per million per year,
and it occurs due to severe deficiency of the von
Willebrand cleaving protease, ADAMTS13 (a

disintegrin and metalloproteinase with a
thrombospondin type 1 motif, member 13),
caused by anti-ADAMTS13 antibodies, leading
to the formation of platelet-rich thrombi in the
microvasculature. Clinically, it is characterized
by hemolytic anemia and thrombocytopenia
owing to microangiopathy anemia, conscious-
ness alterations, fever, and renal impairment
[3]. Some reports of TTP with SS are available in
the literature with these conditions [4–16].

This article aims to report an additional case
of a patient with TTP, subsequently diagnosed
as primary SS. Furthermore, an extensive review
of the literature on SS and TTP was performed.

METHODS

Literature Review

A systematic research of articles published in
PubMed/MEDLINE, Web of Science, LILACS,
and SciELO, registered from 1966 to August
2020, was performed. All the researched articles
are based on the following DESH terms ‘‘Sjö-
gren’s syndrome’’ and ‘‘thrombotic thrombocy-
topenic purpura’’ without language limitation.
Furthermore, a detailed case report on a patient
with TTP subsequently diagnosed with SS is
herein reported. The following parameters were
screened for the published cases of SS and TTP
association: demographic characteristics (gen-
der, age), clinical features (clinical presentation
of TTP, SS, and SS-related antibodies detection,
the onset of symptoms and progression), ther-
apy provided, and the response to this therapy.
This article followed the PRISMA guidelines
[17]. Informed consent was obtained from the
patient.

Case Report

A 30-year-old Caucasian and black mixed eth-
nicity female patient with a past medical history
of convulsion since in her childhood has been
treated until now with carbamazepine. She was
admitted in April of 2014 with petechiae over
her legs and dark urine, and thrombocytopenia
(platelets 5000/mm3). The patient received
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methylprednisolone pulse therapy 1 g daily for
3 days, and the platelets increased to 20,000/
mm3. During the hospital stay, she had three
absence episodes and severe hypotension and
was transferred to the intensive care unit (ICU).
In that place, severe hemolytic anemia (he-
moglobin 5 g/dl), thrombocytopenia, renal
impairment, and oscillations of conscience level
were verified with schizocytes. A diagnosis of
thrombotic thrombocytopenic purpura was
determined, and plasmapheresis was started.
She received 15 sessions of plasmapheresis, and
1 month later, rituximab was infused. After this
approach, the TTP improved, and the patient
recovered from this condition. Due to antinu-
clear antibody positivity with a titer of 1:640, a
diagnosis of lupus was considered, and
hydroxychloroquine 400 mg/day was pre-
scribed. However, she did not have any evi-
dence of skin lesions, serositis,
glomerulonephritis, or polyarthritis. She has a
cousin with lupus and an aunt with rheumatoid
arthritis. After discharge, she went to our pri-
vate clinic, and her physical examination was
unremarkable. No sign of carbamazepine
intoxication was found, such as gingival
hypertrophy. Laboratory tests demonstrated
positive antinuclear antibodies with a titer of
1:640, and a speckled pattern on indirect
immunofluorescence in HEp2 cells. Anti-Ro/SS-
A, anti-La/SS-B, anti-RNP, anti-Sm, anti-dsDNA,
lupus anticoagulant, IgG, IgM, and IgA anti-
cardiolipin, anti-thyroperoxidase, ANCA, anti-
thyroglobulin; IgA and IgG anti-gliadin, anti-
endomysium and anti-tissue transglutaminase
antibodies and cryoglobulins were not detected.
Complement levels were within normal range
(CH50 97 U/ml, C3 150 mg/dl, and C4 30 mg/
dl). Blood cell count, creatinine, and urine spot
were normal. Tests for thrombophilia were all
negative or within normal range: factor V Lei-
den, mutant prothrombin, antithrombin III,
proteins C and S, and homocysteine. Serology
for infectious diseases was negative: HIV 1 and
2, HTLV I and II, syphilis, cytomegalovirus, and
hepatitis B and C viruses. Hemolysis test was
negative at that moment, with a negative
Coombs test, haptoglobin 240 mg/dl
(25–190 mg/dl), normal bilirubin, and negative
for schistocytes. ADAMTS 13 activity was less

than 2% ([ 50%) and ADAMTS13 antigen was
0.1 (0.6–1.6). She complained of xerostomia
and xerophthalmia. Salivary gland scintigraphy
showed a decrease in salivary production bilat-
erally on submandibular and parotid glands.
Schirmer test was\ 5 mm in 5 min in both
eyes, and Bengal rose tests were positive with a
score[5. A minor salivary gland biopsy was
positive with focal lymphocytic sialadenitis and
a focus score of 1 foci/4 mm. A diagnosis of
primary Sjögren’s syndrome was then deter-
mined. Hydroxychloroquine was kept, and
ocular lubricants were added. She is currently
asymptomatic; under HCQ and lubricants,
routine laboratory tests are within the normal
range.

RESULTS

A total of 13 articles were found with 17
patients with SS and TTP. The analysis was
performed with these 18 patients, including our
case report.

Table 1 summarizes all cases of SS associated
with TTP published in the literature, and our
case report was added.

Regarding country of publication, the most
cases came from Japan (n = 5), followed by
China (n = 2), United States (n = 2), Norway
(n = 1), Taiwan (n = 1), Israel (n = 1), Australia
(n = 1), and Brazil (n = 1). Most patients were
female 15/17 (88%), and age varied from 30 to
75 years old.

About the sequence of disease appearance, SS
followed by TTP was seen in seven articles, TTP
and then SS in three, and simultaneous
appearance of both diseases in three studies.

Primary SS was observed in 16/18 (88.9%)
patients, and secondary SS was detected in 2/18
(11.1%) cases: dermatomyositis (n = 1) and
rheumatoid arthritis (n = 1).

Anemia was seen in 16/18 (88.9%) patients,
thrombocytopenia in 15/18 (83.3%), fever in
6/18 (33.3%), consciousness alteration in 8/18
(44.4%), renal impairment in 7/18 (38.9%), and
schistocytes in 7/18 (38.9%).

SS-related autoantibodies were distributed as
follows: ANA in 13 articles, anti-Ro/SS-A in 12,
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anti-La/SS-B in seven, and rheumatoid factor in
one.

Treatment involved plasmapheresis in six
studies, plasma exchange in eight articles,
rituximab in four, glucocorticoid in 11, and
cyclophosphamide in two.

A good outcome was noted in 11 articles,
and patients died in three articles with four
patients. In one study (1971), two patients died;
neither plasmapheresis nor plasma exchange
was used.

DISCUSSION

This article is an additional report of a patient
who suffered from TTP and subsequently had a
SS diagnosis. We followed the PRISMA guideli-
nes [17], which is strongly recommended in a
systematic review analysis.

Most patients had SS before the TTP devel-
opment. This suggests that SS may have a
pathophysiological role in initiating the
microangiopathy. It is known that SS may pre-
sent with vasculitis and the presence of several
autoantibodies. SS has classical autoantibodies
like antinuclear antibodies, anti-Ro/SS-A, and
anti-La/Ss-b, a new article describes 19 novel
autoantibodies in SS [18]. It will not be a sur-
prise if investigated anti-ADAMTS13 antibodies
might be found in SS without TTP.

The TTP initial diagnosis should be based on
the history, physical examination, routine lab-
oratory tests, and schistocytes definitive pres-
ence on the peripheral blood smear. Patients
generally present with signs and symptoms and
have laboratory abnormalities that reflect the
underlying microvascular thrombi. A low base-
line ADAMTS13 activity of 10% or less, as
observed in our patient, with or without an
anti-ADAMTS13 autoantibody, in the associa-
tion with thrombocytopenia microangiopathic
hemolytic anemia are highly suggestive of TTP.
However, the classic ‘‘pentad’’ of clinical fea-
tures is very typical for TTP, and it may appear
in only 5% of patients. Therefore, after the
TTP’s clinical suspicion, rapid treatment is
mandatory, even without ADAMTS13 levels
detection. The treatment of TTP involves
plasma exchange and glucocorticoids. When

the disease is refractory to these therapeutical
agents, the physician may increase plasma
exchange twice daily, add rituximab, methyl-
prednisolone pulse therapy, cyclosporine, and
cyclophosphamide vincristine, and splenec-
tomy [19].

TTP’s risk factors are genetics that includes
the black race, probably due to the lower fre-
quency of the protective allele for TTP, HLA-
DRB1*04. Interestingly, black people with TTP
may better survive than white patients, despite
comparable disease severity [20]. Our patient
was Caucasian and black mixed ethnicity and it
might explain her risk for TTP and good sur-
vival. In lupus patients, lymphopenia, high
SLEDAI score 3 months before hospitalization,
low hemoglobin levels, low levels of indirect
bilirubin, and less severe thrombocytopenia
were all independent risk factors in these
patients for TTP development [21]. Moreover, in
another study, the multivariate analysis showed
that infection was the only independent risk
factor for mortality in lupus patients with TTP
[22]. In a different non-autoimmune condition,
post-bone marrow transplant, patients who
developed TTP were three times older and more
twice as likely to be female compared to those
cases who had not evolved to TTP [23]. Another
study found that the black race and blood group
O are independent risk factors for TTP [24].
Relying on these previous studies in other dis-
eases, which evolved to TTP, female sex, old
age, disease activity, blood group O, and infec-
tions, seem to be the central risk factors for TTP.
These findings agree with the present review
since most SS patients associated with TTP were
female, and 10/17 were more than 50 years old.
However, the articles do not describe an infec-
tion or SS disease activity.

CONCLUSIONS

In conclusion, this systematic review analyzed
the rarity of SS associated with TTP, and verified
that most cases are female and with primary SS,
and also SS appeared more commonly before
TTP development. Most cases were successfully
treated with glucocorticoids, plasma exchange,
and plasmapheresis.
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syndrome with crescentic glomerulonephritis and
membranous nephritis. Mod Rheumatol.
2004;14(2):174–8.

13. Schattner A, Friedman J, Klepfish A. Thrombotic
thrombocytopenic purpura as an initial presenta-
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