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CASE REPORT

Pregnancy-associated thrombotic 
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by Sjögren’s syndrome and non-neutralising 
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Abstract 

Background: Thrombotic thrombocytopenic purpura (TTP) is a severe and life-threatening disease. Given its het-
erogeneous clinical presentation, the phenotype of TTP during pregnancy and its management have not been well 
documented.

Case presentation: We report here a 25-year-old woman, G1P0 at 36 weeks gestation, who developed severe 
thrombocytopenia and anemia. She was performed an emergent caesarean section 1 day after admission because 
of multiple organ failure. As ADAMTS 13 enzyme activity of the patient was 0% and antibodies were identified by 
enzyme-linked immunosorbent assay, she was diagnosed as acquired thrombotic thrombocytopenic purpura (aTTP). 
Furthermore, asymptomatic primary Sjögren’s syndrome was incidentally diagnosed on screening. After treatment 
with rituximab in addition to PEX and steroids, the activity of the ADAMTS 13 enzyme increased significantly from 0 to 
100%.

Conclusions: To the best of our knowledge, this is the first case report of concomitant TTP and asymptomatic 
Sjögren’s syndrome in a pregnant woman. It highlights the association between pregnancy, autoimmune disease, and 
TTP. It also emphasizes the importance of an enzyme-linked immunosorbent assay in the diagnosis and rituximab in 
the treatment of patients with acquired TTP.
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Background
Thrombotic thrombocytopenic purpura (TTP) is a rare 
life-threatening disease with an untreated mortality rate 
of 90% [1]. TTP is characterised by extensive platelet 

thrombus in the microvasculature [2], thrombocytope-
nia, mechanical haemolysis, injury, and dysfunction of 
involved tissues and organs [3]. Typical clinical manifes-
tations of TTP include “thrombocytopenia, microangi-
opathy haemolytic anaemia (MAHA), neuropsychiatric 
symptoms, renal function damage and fever” [4]. Accord-
ing to the Oklahoma TTP-HUS Registry, 70% of cases of 
TTP occur in women, 45% of whom are of child-bearing 
age [5]. Moreover, TTP occurs in one out of 25,000–
100,000 pregnancies, mostly in the late third trimester or 
during the puerperium [6].
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Due to its heterogeneous clinical presentation, the phe-
notype of TTP during pregnancy and its management 
have not been well documented [6, 7]. Pregnancy-associ-
ated TTP can be divided into congenital TTP (cTTP) and 
acquired TTP (aTTP) according to the patient’s genetic 
background and antibody detection. One study showed 
that 66% of women presenting with acute TTP during 
pregnancy or in the immediate postpartum period had 
late-onset previously undiagnosed congenital disease [6]. 
Pregnancy-related aTTP may be associated with auto-
immune disease [8]. There have been several reports of 
aTTP presenting secondary to a connective tissue dis-
ease, such as systemic lupus erythematosus, mixed con-
nective tissue disease, rheumatoid arthritis, scleroderma, 
or dermatomyositis. Compared to other connective tis-
sue diseases, primary Sjögren’s syndrome (pSS) com-
bined with TTP is quite rare [9].

Most patients with aTTP harbour ADAMTS13 inhibi-
tors, while 11.5–17% of patients have non-neutralising 
antibodies [10]. Non-neutralising antibodies can only be 
detected by enzyme-linked immunosorbent assay-based 
detection methods [11]. We have encountered a case of 
pregnancy-associated TTP complicated by pSS with non-
neutralising antibodies that was successfully treated with 
rituximab in addition to plasma exchange and pulse cor-
ticosteroid therapy.

Case presentation
A 25-year-old woman who was in week 36 of her first 
pregnancy was admitted to our obstetrics department 
on October 18, 2019. She complained of bleeding from 
the sclera of her left eye, nose, and gingiva and reported 
dyspnoea. She also had a 2-day history of diarrhoea and 
blurred vision in the left eye. There was no medical his-
tory or family history of abnormal bleeding. The foetal 
heart rate was normal (140 beats per minute) and there 
were no uterine contractions. Obstetric ultrasonography 
revealed that the foetus had an appropriate gestational 
age. An initial complete blood cell analysis indicated 
a platelet count of 7.0 ×  109/L, a haemoglobin level of 
66 g/L, a reticulocyte count of 5.71%, and a white blood 
cell count within the normal range. The unbound biliru-
bin level was elevated to 57.83 μmol/L and the serum lac-
tate dehydrogenase (LDH) level to 4886 U/L. Direct and 
indirect Coombs tests were negative. Anti-SS-A/60KD 
(+), anti-SS-A/52KD (++), and anti-nuclear antibody 
(ANA) (+) were detected and anti-double-stranded DNA 
was negative on regular screening. TTP was suspected. 
However, she had no neurological symptoms or fever. No 
schistocytes were identified in her blood smear. Given 
that her blood pressure was increased to 140/80 mmHg, 
her renal function tests showed slight proteinuria (+++), 
and her aspartate aminotransferase (AST) was increased 

to 52 U/L, a diagnosis of pregnancy-related thrombotic 
microangiopathy was made. However, in view of the dif-
ficulty in distinguishing between TTP, HELLP (Haemol-
ysis Elevated Liver enzymes Low Platelets) syndrome, 
pre-eclampsia, and haemolytic uraemic syndrome, an 
ADAMTS13 test was requested.

While waiting for the ADAMTS13 test result, the 
patient progressed to hypoxaemia, bilateral hydrotho-
rax, and heart failure. Given that the patient was nearly 
full-term and had a significantly decreased platelet count, 
a caesarean section was performed immediately. This 
resulted in delivery of a healthy female baby weighing 
2100 g (with Apgar scores of 9 after 1 min and 10 after 
5 min) who was transferred to the neonatal care unit. 
The operation went well, and 100 mL of bloody ascites 
was noted during surgery. However, the patient’s platelet 
count was still very low (approximately 30 ×  109/L) after 
delivery. According to the PLASMIC scoring system [12], 
the PLASMIC score of the patient was 6.Although the 
ADAMTS13 test result was still not available, we decided 
to initiate plasma exchange immediately. Intravenous 
methylprednisolone 40 mg/day and intravenous immu-
noglobulin 20 g/day were started at the same time. As 
expected, the platelet count started to rise after the first 
plasma exchange. After daily plasma exchange for 4 days, 
the platelet count increased to 85 ×  109/L (Fig.  1A), the 
LDH level decreased to 548 U/L, and the LDH/AST 
ratio decreased to 24 on October 25, 2019 (Fig. 1B). The 
platelet count finally returned to normal on day 10 after 
delivery (Fig. 1A). One week later, the ADAMTS13 result 
because available and indicated that the enzyme activity 
was 0%.

Gene sequencing of the ADAMTS13 gene and 
ADAMTS13 inhibitor analysis were performed to clarify 
whether the patient had cTTP or aTTP. The ADAMTS13 
inhibitor assay was performed as described by Yue et al. 
[13]. Surprisingly, there were no pathogenic mutations 
in the patient’s ADAMTS13 gene and no inhibitor was 
detected. At the same time, given that she was anti-SS-A 
antibody-positive, which led to suspicion of pSS, an ocu-
lar and dental sicca evaluation and a labial gland biopsy 
were also performed. Lacrimal gland and salivary func-
tion was found to be normal and the labial gland biopsy 
showed Sjögren’s syndrome (Fig.  2A, B) that met the 
diagnostic criteria for pSS [14]. Given that aTTP is usu-
ally associated with autoimmune disease [8], the patient 
was strongly suspected to have aTTP. To confirm the 
diagnosis, an enzyme-linked immunosorbent assay was 
performed as described previously [11] and clearly iden-
tified the ADAMTS13 IgG antibody (Fig.  2C). Due to 
the low enzyme activity in this patient, which suggested 
a high risk of recurrence, we administered rituximab 
(375 mg/m2 qw * 2 w, 100 mg/m2 qw * 2 w) as preventive 
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Fig. 1 Peripheral blood examination during the course of the disease. The gray area represents the period of plasma exchange. (A) Platelet, 
hemoglobin level and treatment sessions during the course of the disease. (B) LDH and LDH/AST level during the course of the disease

Fig. 2 The patient was concomitant with Sjögren’s syndrome harboring nonneutralizing antibodies. (A + B) Labial gland biopsy of the patient show 
Sjogren’s syndrome. (C) Anti-ADAMTS-13 IgG antibodies detected by ELISA
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treatment. One month later, the ADAMTS13 enzyme 
activity increased to 100%, which also pointed to a 
diagnosis of aTTP. Therefore, a diagnosis of pregnancy-
associated aTTP secondary to pSS was finally made. Six 
months later, the patient’s platelet level had stabilised at a 
normal level and the activity of the ADAMTS13 enzyme 
was still 100%. However, her anti-SS-A antibody and 
ANA were still positive. The patient suffered from occa-
sional arthralgia. She has been treated with hydroxychlo-
roquine 200 mg twice daily, prednisone 5 mg every other 
day and methotrexate 10 mg once a week until now. The 
child had a normal development at eighteen-month-old.

Discussion and conclusions
The differential diagnosis of thrombocytopenia dur-
ing pregnancy remains a significant clinical challenge 
because of its heterogeneous clinical presentation, which 
includes TTP, haemolytic uraemic syndrome, dissemi-
nated intravascular coagulation, HELLP syndrome, and 
immune thrombocytopenia. Generally, it is difficult 
to make a diagnosis in the early stages of TTP because 
typical symptoms and signs have yet to become appar-
ent. Misdiagnoses have been noted in several reports [15, 
16]. For example, Jonathan et al. [15] described a patient 
with TTP who was misdiagnosed to have HELLP syn-
drome at gestational week 37 because she presented with 
systolic hypertension, proteinuria, and hepatic dysfunc-
tion without central nervous system findings or fever. 
The patient’s platelet level did not increase after receiv-
ing high-dose dexamethasone, antihypertensive medica-
tion, and platelet transfusion. Three days later, her renal 
function started to deteriorate markedly, and the patient 
died soon afterwards. Another case report concerned a 
20-year-old woman who developed thrombocytopenia 
during pregnancy and was misdiagnosed to have immune 
thrombocytopenia [16]. She developed severe bleeding 
and fever without haemolysis, renal failure, or neurologi-
cal symptoms. Bone marrow analysis showed decreased 
biogenesis of platelets. She also had high blood pressure, 
headache, and elevated hepatic enzymes and LDH after 
steroid therapy and splenectomy. Caesarean section was 
performed at gestational week 27. Fragmented red cells 
were then found in the patient’s peripheral blood smear. 
After plasmapheresis, there was a significant increase in 
her platelet count. These cases suggest that it is difficult 
to diagnose TTP clinically in the early stage of the disease 
when there are no obvious clinical manifestations. Analy-
sis of ADAMTS13 is important in the early diagnosis of 
pregnancy-associated TTP.

In the absence of ADAMTS 13 test result, the PLAS-
MIC score can also be helpful to distinguish TTP from 
a broad range of thrombotic microangiopathy subtypes 
[12, 17], It is composed of seven elements: platelet count 

< 30 × 109/L; combined haemolysis variable (reticulo-
cyte count > 2.5%, or haptoglobin undetectable, or indi-
rect bilirubin > 2.0 mg/dL); absence of active neoplasia; 
absence of an organ or stem-cell transplant; mean cor-
puscular value (MCV) < 90 fL; international normalised 
ratio < 1.5; and creatinine < 2.0 mg/dL [12]. A PLASMIC 
score of 0–4 denotes low risk, a score of 5 denotes inter 
mediate risk, and a score of 6 or 7 denotes high risk. 
High risk recorded in 62–82% of patients with severe 
ADAMTS13 deficiency [12]. Plasma exchange is recom-
mended for Score ≥ 6. Report shows that a combination 
of the PLASMIC score of 6–7 and LDH-to-AST ratio of 
≥5.5 show a higher positive predictive value for TTP in 
pregnant patients than the PLASMIC score alone [18].

Pregnancy is a predisposing factor for autoimmune dis-
ease [8, 19–21]. Changes in hormone levels may induce 
autoimmune disease, sometimes causing occult or 
atypical cases with significant clinical manifestations or 
triggering relapse or aggravation of disease [20]. Autoim-
mune diseases can produce a variety of autoantibodies, 
including ADAMTS13 antibodies, which result in onset 
of TTP. Moreover, there is an increase in the von Wille-
brand factor level and a decrease in the ADAMTS13 level 
in pregnant women, resulting in an increased risk of TTP 
in pregnancy [22]. Therefore, it is important to identify 
autoimmune disease early and to implement monitoring 
during pregnancy to reduce the damage to both mother 
and child. If patients with connective tissue disease 
develop thrombocytopenia, we should consider the pos-
sibility of TTP and check the ADAMTS13 level.

pSS is an autoimmune disease with a high prevalence 
of anti-SS-A (anti-Ro) and anti-SS-B (anti-La) antibod-
ies and is known to occur predominantly in women. 
Women with pSS are likely to have more complicated 
pregnancies than their counterparts without the disease 
[23]. Our patient did not have any symptoms of dryness 
and had not undergone an immune examination before 
onset of TTP. Asymptomatic pSS was diagnosed inci-
dentally on screening. Therefore, it is unknown whether 
pSS had occurred before or was induced by pregnancy. 
Given that there were no other predisposing factors for 
TTP in this patient, the cause of TTP was considered 
tobe closely related to her pregnancy and pSS. To the best 
of our knowledge, only three cases of aTTP combined 
with pSS have been reported in the past 20 years, and 
none were associated with pregnancy [24–26]. Our case 
emphasises the importance of screening for collagen dis-
ease during pregnancy, including pSS, even if the patient 
is asymptomatic.

Notably, in this case, the ADAMTS13 antibody could 
not be detected by conventional methods but was finally 
identified by enzyme-linked immunosorbent assay 
using immobilised recombinant ADAMTS13, which is 
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consistent with the scenarios described in other studies 
[11, 27]. It is possible that the patient had an abnormal 
autoimmune system with non-neutralising antibodies 
that affected the half-life of the ADAMTS13 enzyme or 
its ability to bind with the surface of endothelial cells, 
thereby damaging the activity of ADAMTS13 in  vivo 
[11].

The standard of treatment in aTTP has been PEX com-
bined with steroids [4, 28]. In this case, the activity of the 
ADAMTS13 enzyme remained at 0% for 2 months with 
normal platelet and haemoglobin levels, even after early 
treatment with plasma exchange and glucocorticoids, 
which suggested there was a high risk of recurrence [29]. 
The International Society on Thrombosis and Haemo-
stasis has made a conditional recommendation to use 
rituximab outside of pregnancy for asymptomatic aTTP 
with low plasma ADAMTS13 activity [30]. Rituximab 
is an anti-CD20 monoclonal antibody that is thought to 
resolve TTP by depleting the B-cells that produce the 
ADAMTS13 inhibitor and preventing recurrence of the 
disease [1]. After treatment with rituximab, the activ-
ity of the ADAMTS13 enzyme increased significantly 
in our patient from 0 to 100% and remained at 100% for 
approximately 6 months, which greatly reduced the risk 
of recurrence. The most commonly used regimen for 
rituximab is 375 mg/m2 weekly for 4 weeks, which based 
on the dosing for lymphoma [31]. Recent studies suggest 
that low-dose rituximab (100 mg fixed dose) in combina-
tion with PEX for aTTP has clear advantages [32]. The 
most recent addition to the treatment of aTTP is capla-
cizumab, an anti-VWF nanobody, which inhibits inter-
action between VWF multimers and platelets, reducing 
platelet aggregation and microvascular thrombosis [33, 
34]. At present, the safety of caplacizumab in pregnant 
women is not clear.

This report describes the first patient with pregnancy-
associated TTP complicated by pSS who had non-neu-
tralising antibodies and was successfully treated with 
rituximab in addition to plasma exchange and pulse cor-
ticosteroid therapy. We believe that this case is clinically 
instructive in several aspects, particularly concerning the 
diagnosis and treatment of TTP. However, an important 
limitation of our work is that the exact cause of TTP in 
this complex case is unknown. We supposed that dysim-
munity due to asymptomatic Primary Sjögren Syndrome 
might contribute to the onset of TTP and pregnancy was 
the trigger for TTP in this autoimmune process. More 
researches should be done in the future.

Abbreviations
ANA: Anti-nuclear antibody; aTTP: Acquired thrombotic thrombocytopenic 
purpura; BP: Blood pressure; cTTP: Congenital thrombotic thrombocytopenic 
purpura; DIC: Disseminated intravascular coagulation; ELISA: Enzyme-linked 

immunosorbent assay; HELLP Syndrome: Haemolysis Elevated Liver enzymes 
Low Platelets syndrome; HUS: Haemolytic uraemic syndrome; ITP: Immune 
thrombocytopenia; pSS: Primary Sjögren’s syndrome; SS: Sjögren’s syndrome; 
TMA: Thrombotic microangiopathy; TPE: Therapeutic plasma exchange; TTP: 
Thrombotic thrombocytopenic purpura; LDH: Lactate dehydrogenase; AST: 
Aspartate aminotransferase.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12884- 021- 04167-9.

Additional file 1. 

Additional file 2. 

Additional file 3. 

Acknowledgements
Not applicable.

Authors’ contributions
LZ, YZ and MJ have made substantial contributions to conception and design, 
acquisition of data, analysis and interpretation of data; XFL have been involved 
in drafting the manuscript or revising it critically for important intellectual 
content; HM, JY, YZJ and JS contributed to perform gene sequencing and 
ADAMTS13 inhibitor and antibodies testing; LY, HYL, WDP contributed to 
acquisition, analysis, and interpretation of data; MS and HL contributed to 
conception and design of the work. All authors read and approved the final 
manuscript.

Funding
This study is funded by China Postdoctoral Science Foundation 
(2019 M661910) and Science and Technology Project of Nantong City 
(JC2019039).
The funder made contributions to conception and design, acquisition of data, 
analysis and interpretation of data, and decision to submit the manuscript for 
publication.

Availability of data and materials
All data analyzed during this study are included in this report and additional 
supporting files.

Declarations

Ethics approval and consent to participate
Informed consent obtained was written. Our study was submitted to and 
approved by our institutional ethics committee. And the name of the ethics 
committee is Ethics Committee of Affiliated Hospital of Nantong University.

Consent for publication
The patient who is the subject of this report provided written informed con-
sent for the details of his case to be published.

Competing interests
The authors declare no competing interests.

Author details
1 Hematology department, Affiliated Hospital of Nantong University, No 
20 Xisi Road, Nantong 226001, Jiangsu, China. 2 Obstetrics and Gynecol-
ogy Department, Affiliated Hospital of Nantong University, No 20 Xisi Road, 
Nantong 226001, Jiangsu, China. 3 Key Laboratory of Thrombosis & Hemostasis 
of Ministry of Health, Jiangsu Institute of Hematology, The First Affiliated Hos-
pital of Soochow University, Suzhou, China. 4 State Key Laboratory of Experi-
mental Hematology, Key Laboratory of Gene Therapy of Blood Diseases, Insti-
tute of Hematology and Blood Disease Hospital, Chinese Academy of Medical 
Sciences & Peking Union Medical College, Tianjin, China. 5 Hematology depart-
ment, The First Affiliated Hospital of Wannan Medical College, Wuhu, China. 

https://doi.org/10.1186/s12884-021-04167-9
https://doi.org/10.1186/s12884-021-04167-9


Page 6 of 6Zhou et al. BMC Pregnancy and Childbirth          (2021) 21:804 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Received: 5 January 2021   Accepted: 30 September 2021

References
 1. Plautz W, Raval J, Dyer M, Rollins-Raval M. ADAMTS13: origins, applica-

tions, and prospects. Transfusion. 2018;58(10):2453–62.
 2. Scully M, Cataland S, Coppo P. J dlR, KD F, J KH. Consensus on the 

standardization of terminology in thrombotic thrombocytopenic 
purpura and related thrombotic microangiopathies. J Thromb Haemost. 
2017;15(2):312–22.

 3. Shah AA, Higgins JP, Chakravarty EF. Thrombotic microangiopathic 
hemolytic anemia in a patient with SLE: diagnostic difficulties. Nature. 
2007;3(6):357–62.

 4. Joly B, Coppo P, Veyradier A. Thrombotic thrombocytopenic purpura. 
Blood. 2017;129(21):2836–46.

 5. Vesely SK, Li X, McMinn JR, Terrell DR, George JN. Pregnancy outcomes 
after recovery from thrombotic thrombocytopenic purpura-hemolytic 
uremic syndrome. Transfusion. 2004;44(8):1149–58.

 6. Scully M, Thomas M, Underwood M, Watson H, Langley K, Camilleri RS, 
et al. Thrombotic thrombocytopenic purpura and pregnancy: presen-
tation, management, and subsequent pregnancy outcomes. Blood. 
2014;124(2):211–9.

 7. Gupta M, Feinberg BB, Burwick RM. Thrombotic microangiopa-
thies of pregnancy: differential diagnosis. Pregnancy hypertension. 
2018;12:29–34.

 8. Tincani A, Nalli C, Khizroeva J, Bitsadze V, Lojacono A, Andreoli L, et al. 
Autoimmune diseases and pregnancy. Best Pract Res Clin Endocrinol 
Metab. 2019;33(6):101322.

 9. Okumura T, Hashimoto K, Aomura D, Kurasawa Y, Hara Y, Fujii K, et al. 
Thrombotic thrombocytopenic Purpura treated with rituximab associ-
ated with primary Sjogren’s syndrome and primary hypothyroidism. 
Intern Med. 2020;59(5):715–9.

 10. Rieger M, Mannucci PM, Kremer Hovinga JA, Herzog A, Gerstenbauer G, 
Konetschny C, et al. ADAMTS13 autoantibodies in patients with throm-
botic microangiopathies and other immunomediated diseases. Blood. 
2005;106(4):1262–7.

 11. Scheiflinger F, Knobl P, Trattner B, Plaimauer B, Mohr G, Dockal M, et al. 
Nonneutralizing IgM and IgG antibodies to von Willebrand factor-cleav-
ing protease (ADAMTS-13) in a patient with thrombotic thrombocyto-
penic purpura. Blood. 2003;102(9):3241–3.

 12. Bendapudi PK, Hurwitz S, Fry A, Marques MB, Waldo SW, Li A, et al. Deriva-
tion and external validation of the PLASMIC score for rapid assessment 
of adults with thrombotic microangiopathies: a cohort study. The Lancet 
Haematology. 2017;4(4):e157–64.

 13. Yue C, Su J, Gao R, Wen Y, Li C, Chen G, et al. Characteristics and outcomes 
of patients with systemic lupus Erythematosus-associated thrombotic 
Microangiopathy, and their acquired ADAMTS13 inhibitor profiles. J 
Rheumatol. 2018;45(11):1549–56.

 14. Vivino FB. Sjogren’s syndrome: clinical aspects. Clin Immunol. 
2017;182:48–54.

 15. Rehberg JF, Briery CM, Hudson WT, Bofill JA, Martin JN Jr. Thrombotic 
thrombocytopenic purpura masquerading as hemolysis, elevated liver 
enzymes, low platelets (HELLP) syndrome in late pregnancy. Obstet 
Gynecol. 2006;108(3 Pt 2):817–20.

 16. Souza VRd, Oliveira ABCd, Vanderlei AM, Aroucha AQdMS, Duarte BP, 
Machado AN, Chaer LN, Correia CWdB, Correia MdCdB, Costa MFH. 
Inherited thrombotic thrombocytopenic purpura mimicking immune 
thrombocytopenic purpura during pregnancy: a case report. J Med Case 
Rep 2018; 12(1):1–6.

 17. Jamme M, Rondeau E. The PLASMIC score for thrombotic thrombocyto-
penic purpura. The Lancet Haematol. 2017;4(4):e148–9.

 18. Tang N, Wang X, Li D, Sun Z. Validation of the PLASMIC score, a clinical 
prediction tool for thrombotic thrombocytopenic purpura diagnosis, in 
Chinese patients. Thromb Res. 2018;172:9–13.

 19. Schreiber K, Hunt BJ. Managing antiphospholipid syndrome in preg-
nancy. Thromb Res. 2019;181(Suppl 1):S41–6.

 20. De Leo S, Pearce EN. Autoimmune thyroid disease during pregnancy. 
Lancet Diabetes Endocrinol. 2018;6(7):575–86.

 21. Baucom AM, Kuller JA, Dotters-Katz S. Immune thrombocytopenic Pur-
pura in pregnancy. Obstet Gynecol Surv. 2019;74(8):490–6.

 22. Sánchez-Luceros A, Farías CE, Amaral MM, Kempfer AC, Votta R, Marchese 
C, et al. von Willebrand factor-cleaving protease (ADAMTS13) activity 
in normal non-pregnant women, pregnant and post-delivery women. 
Thromb Haemost. 2004;92(6):1320–6.

 23. Siamopoulou-Mavridou A, Manoussakis MN, Mavridis AK, Moutsopoulos 
HM. Outcome of pregnancy in patients with autoimmune rheumatic 
disease before the disease onset. Ann Rheum Dis. 1988;47(12):982–7.

 24. Xu X, Zhu T, Wu D, Zhang L. Sjogren’s syndrome initially presented as 
thrombotic thrombocytopenic purpura in a male patient: a case report 
and literature review. Clin Rheumatol. 2018;37(5):1421–6.

 25. Toumeh A, Josh N, Narwal R, Assaly R. Refractory thrombotic thrombocy-
topenic purpura associated with primary Sjogren syndrome treated with 
rituximab: a case report. Am J Ther. 2014;21(2):e56–60.

 26. Yamashita H, Takahashi Y, Kaneko H, Kano T, Mimori A. Thrombotic throm-
bocytopenic purpura with an autoantibody to ADAMTS13 complicating 
Sjogren’s syndrome: two cases and a literature review. Mod Rheumatol. 
2013;23(2):365–73.

 27. Ferrari S, Scheiflinger F, Rieger M, Mudde G, Wolf M, Coppo P, et al. Prog-
nostic value of anti-ADAMTS 13 antibody features (Ig isotype, titer, and 
inhibitory effect) in a cohort of 35 adult French patients undergoing a 
first episode of thrombotic microangiopathy with undetectable ADAMTS 
13 activity. Blood. 2007;109(7):2815–22.

 28. Scully M, Hunt BJ, Benjamin S, Liesner R, Rose P, Peyvandi F, et al. Guide-
lines on the diagnosis and management of thrombotic thrombocyto-
penic purpura and other thrombotic microangiopathies. Br J Haematol. 
2012;158(3):323–35.

 29. Alwan F, Vendramin C, Vanhoorelbeke K, Langley K, McDonald V, Austin S, 
et al. Presenting ADAMTS13 antibody and antigen levels predict progno-
sis in immune-mediated thrombotic thrombocytopenic purpura. Blood. 
2017;130(4):466–71.

 30. Zheng XL, Vesely SK, Cataland SR, Coppo P, Geldziler B, Iorio A, Matsu-
moto M, Mustafa RA, Pai M, Rock G, et al. ISTH guidelines for treatment 
of thrombotic thrombocytopenic purpura. Journal of thrombosis and 
haemostasis : JTH. 2020.

 31. Coiffier B, Lepage E, Briere J, Herbrecht R, Tilly H, Bouabdallah R, et al. 
CHOP chemotherapy plus rituximab compared with CHOP alone in 
elderly patients with diffuse large-B-cell lymphoma. N Engl J Med. 
2002;346(4):235–42.

 32. Zwicker J, Muia J, Dolatshahi L, Westfield LA, Nieters P, Rodrigues A, et al. 
Adjuvant low-dose rituximab and plasma exchange for acquired TTP. 
Blood. 2019;134(13):1106–9.

 33. Dutt T, Shaw R, Stubbs M, Yong J, Bailiff B, Cranfield T, et al. Real-world 
experience with caplacizumab in the management of acute TTP. Blood. 
2021;137(13):1731–40.

 34. Goshua G, Sinha P, Hendrickson J, Tormey C, Bendapudi P, Lee A. Cost 
effectiveness of caplacizumab in acquired thrombotic thrombocytopenic 
purpura. Blood. 2021;137(7):969–76.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Pregnancy-associated thrombotic thrombocytopenic purpura complicated by Sjögren’s syndrome and non-neutralising antibodies to ADAMTS13: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


