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İDİDİD

Introduction
Congenital thrombotic thrombocytopenic purpura
(TTP) also known as Upshaw-Schulman syndrome (USS)
is an ADAMTS13 deficiency (disintegrin-like and met-

alloproteinase with thrombospondin patterns type 1-13)
activity due to genetic mutations. Impaired activity of
this enzyme causes accumulation of ultralarge von
Willebrand factor in the circulation. This molecule

Özet: HELLP sendromunu taklit eden gebelik
bafllang›çl› konjenital trombotik trombositopenik
purpura (Upshaw-Schulman sendromu): Olgu sunumu
Amaç: Trombotik trombositopenik purpura; hemolitik anemi,
trombositopeni, nörolojik anomaliler, atefl ve renal disfonksiyon
ile karakterize trombotik mikroanjiyopatik bir hastal›kt›r. Preek-
lampsi ve HELLP sendromu gibi trombotik mikroanjiyopatiler
gebeli¤e özgüyken, trombotik trombositopenik purpura (TTP) ve
hemolitik üremik sendrom gibi di¤er mikroanjiyopatiler gebeli¤e
özgü de¤ildir. Bu raporda, ADAMTS13 aktivitesinde önemli bir
azalmaya yol açan yeni bir mutasyon tespit etti¤imiz olgumuzu su-
nuyoruz. 

Olgu: Epigastrik a¤r›, hipertansiyon ve düflük platelet say›s›yla
baflvuran 32 yafl›ndaki nullipar gebede önce HELLP sendromun-
dan flüphelenildi, fakat olguya do¤um sonras›nda konjenital TTP
tan›s› ald›. 

Sonuç: Bu olguda tan› almam›fl TTP’nin yan› s›ra HELLP sendro-
mu mevcuttu. ‹ki patolojiyi antenatal bir temelde birbirinden ay›rt
edebilmek için yeterli fark›ndal›¤a sahip olmaya çal›flmaktay›z, çün-
kü iki patolojinin yönetim nedenleri birbirinden tamamen farkl›d›r.

Anahtar sözcükler: ADAMTS13 aktivitesi, konjenital trombotik
trombositopenik purpura, HELLP sendromu, sonuç, plazmaferez,
gebelik.
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Abstract

Objective: Thrombotic thrombocytopenic purpura is a thrombot-
ic microangiopathic condition characterized by hemolytic anemia,
thrombocytopenia, neurologic abnormalities, fever and renal dys-
function. Thrombotic microangiopathies such as preeclampsia and
HELLP syndrome are pregnancy-specific, whereas others such as
thrombotic thrombocytopenic purpura (TTP) and hemolytic ure-
mic syndrome are not. In this report, we present a case at which we
identified a novel mutation which led to a significant reduction of
ADAMTS13 activity. 

Case: A nulliparous pregnant woman of 32-year-old presenting with
epigastric pain, hypertension and low platelet count was first sus-
pected of HELLP syndrome, but was diagnosed with congenital
TTP after delivery. 

Conclusion: HELLP syndrome co-existed with undiagnosed TTP
in this case. We strive to have sufficient awareness in order to dis-
tinguish these two pathologies from each other on an antenatal
basis, because the causes of the managements are entirely different. 

Keywords: ADAMTS13 activity, congenital thrombotic thrombo-
cytopenic purpura, HELLP syndrome, outcome, plasmapheresis,
pregnancy.
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binds the platelets and leads to the microvascular throm-
bus that results in organ failure, thrombocytopenia,
hemolytic anemia, or death when left untreated.[1]

Thrombotic microangiopathies such as preeclampsia
and HELLP (hemolysis, elevated liver enzymes, low
platelet count) syndrome are pregnancy specific, where-
as others such as TTP and hemolytic uremic syndrome
(HUS) are not.[2] It can be extremely difficult to differen-
tiate these pathologies from each other due to overlap in
clinical and laboratory manifestations especially in late
second or third trimester of pregnancy. Hereby we pre-
sented a case of pregnancy-onset TTP that misdiag-
nosed and managed as HELLP syndrome.

Case Report
At the 28th gestational week, a 32-year-old nulliparous
pregnant woman was admitted to our clinic following
epigastric pain that lasts for a week. There was not any
pathologic condition in her medical history, there was a
missed abortion in her obstetric history. Physical exami-
nation revealed blood pressure of 150/90 mmHg.
Ultrasound confirmed positive fetal heart activity, but
abdominal circumferences and estimated of fetal weight
were at 3.2% and 4.8% percentile, respectively. Umbilical
artery Doppler measurement revealed absent end dias-
tolic flow. Laboratory tests showed hemoglobin 9.3
g/dL, platelets count (PLT) 11,103/μL, LDH 1298
IU/LIU/mL, SGOT 75 IU/L, SGPT 75 IU/L, serum
creatinine 1.57 mg/dL and spot urine protein/creatinine
rate 2.09. 

She received one pool of platelets and one packed of
apheresis platelets. Betamethasone applied for fetal lung
maturation prophylaxis and magnesium sulphate applied
for maternal eclampsia prophylaxis. Due to persistency of
high blood pressure and epigastric pain we rushed to
cesarean delivery with diagnosis of HELLP syndrome
after checking the new platelet count (51,103/μL). A 810
gram live baby was delivered. At the first postpartum day,
PLT increased to 118,103/μL along with improvement
of liver enzyme levels and LDH level. At the fourth post-
partum day, PLT dropped back to 25,103/μL and LDH
increased to 1270 IU/L. Peripheral blood smear revealed
3–4% schistocytes. 

The patient was consulted to hematology depart-
ment. Since TTP was strongly suspected, a blood sam-
ple was taken to analyze ADAMTS13 activity, and
plasmapheresis protocol was started at the dosage of 40

ml/kg. ADAMTS-13 activity results became available at
the 9th postpartum day. ADAMTS-13 activity levels
were found to be very low (0.02 IU/ml, standard range
0.4–1.3 IU/ml). ADAMTS-13 antibody levels were
found to be negative (5.11 U/ml, negative result <12
U/ml). ADAMTS-13 mutation analysis has been per-
formed to reveal the exact nature of this type of TTP. 

We have applied the usage of Clinical Exome
Solution V2 kit (Sophia Genetics SA, Saint-Sulpice,
Switzerland) for proper exome enrichment, along with
all of the procedures being carried out in accordance with
the manufacturer’s protocols. The nature and mechanics
of this target enrichment kit is known to cover 4490
genes, which are known to be the cause of a myriad of
genetic based diseases and syndromes. Paired-end
sequencing was performed on a NextSeq 500 system
(Illumina, San Diego, CA, USA) with a read length of
150 bp, while the base calling and image analysis were
conducted using real-time analysis (integrated to the
NextSeq 500 system; Illumina) software. The BCL (base
calls) binary is converted into FASTQ utilizing the
Illumina package bcl2fastq. All bioinformatics analyses
were performed on a Sophia DDMTM platform (Sophia
Genetics SA). Alignment of reads to hg19, variant and
copy number variation calling and annotation were car-
ried out by algorithms MokaTM, PepperTM and
MuskatTM (Sophia Genetics SA). Variants obtained
were then investigated thoroughly by using population
frequency databases (1000G, ESP, ExAC, gnomAD),
bioinformatics tools that assess the impact of the variant on
the protein (SIFT, PolyPhen, MutationTaster, PhyloP)
and clinical databases (OMIM, ClinVar). Novel variants
(c.302_303del and c.1013 A>G) in the ADAMTS13 gene
were detected in the proband. After 9 sessions PLT
raised to 282,103/μL. The patient was kept for 15 day in
the hematology clinic, then discharged in good condition
on the 25th day of postpartum.

Discussion
Preeclampsia refers to the new onset of hypertension
and proteinuria or the new onset of hypertension and
significant end-organ dysfunction with or without pro-
teinuria after 20 weeks of gestation or postpartum in a
previously normotensive woman. The diagnosis of
preeclampsia with severe features (formerly severe
preeclampsia) is made in the subset of women with
preeclampsia who have severe hypertension and/or
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specific signs or symptoms of significant end-organ
dysfunction that signify the severe end of the
preeclampsia spectrum. HELLP syndrome probably
represents a type of preeclampsia with severe features
in which hemolysis, elevated liver enzymes, and throm-
bocytopenia are the predominant features rather than
hypertension or central nervous system or renal dys-
function, although the latter do occur. The majority of
patients, but not all, have hypertension (82 to 88 per-
cent) and/or proteinuria (86 to 100 percent).[3] TTP is
a life-threatening multisystem disease characterized by
microangiopathic hemolytic anemia, thrombocytope-
nia, neurologic abnormalities, fever, and renal dysfunc-
tion. The incidence of TTP-related severe
ADAMTS13 deficiency is at least 1:198,000 pregnan-
cies.[4] This rate is reported previously higher because
included either HUS and TTP with no documentation
of ADAMTS13.[4–6]

When first TTP boot occurs in pregnancy, it is not
always possible considered in differential diagnosis as
in our case and similarly other cases.[7,8] However, preg-
nancy is a condition in 17 percent of women of child-
bearing age with TTP, and most of these women expe-
rience their first TTP episode during the second
trimester of pregnancy or postpartum period.[2,4,9]

HELLP syndrome is complicating pregnancies,
approximately 200 times more than TTP. The associ-
ation of HELLP syndrome with TTP is complex and
can present in different forms. HELLP syndrome co-
existed with undiagnosed TTP in this case.
Concurrent existence rate was reported in about 17%
with higher mortality rate when compared with cases
with pure TTP, probably cause of delaying in diagno-
sis or in the initiation of plasmapheresis.[10] To distin-
guish TTP from HELLP syndrome has critical impor-
tance because its managements are completely differ-
ent. Although plasmapheresis is the optimal treatment
for TTP, it is a definitive treatment for HELLP syn-
drome. The condition will continue to deteriorate in
TTP unless plasmapheresis is started even the patient
was delivered as we experienced in this case. 

Failure to respond to high-dose corticosteroids and
need to more intensive immunosuppressive treatment
with other drugs can be clues for differentiating. A sig-
nificant degree of severe thrombocytopenia and elevat-
ed levels of AST and LDH, which are atypic for
HELLP syndrome, can be another symptom of TTP.

In the presence of these clues, initiating emergent
plasmapheresis might be a life-saving factor while
ADAMTS13 confirmation is awaited.[7,11] Stillbirth rate
was reported very high (%60) closely related to gesta-
tional week or trimester during which the TTP
episode occurs. In the USS patients, subsequent preg-
nancies led with no prophylaxis were associated with a
66% abortion rate and a 100% risk for TTP relapse.[4]

Conclusion
In conclusion, we studied with multidisciplinary (obstet-
rics, hematology, genetics) approach, and identified a
novel mutation which led to a significant reduction of
ADAMTS13 activity. By demonstrating the diagnosis of
congenital TTP via genetic analysis, we will be able to
planning and applying plasmapheresis in case of relapse
regarding the subsequent pregnancy of the patient. So,
we will be able to reach delivery at term with a much bet-
ter perinatal outcome. Clinicians should be expected to
assess and determine the ADAMTS13 activity in the set-
ting of HELLP syndrome, even in retrospective circum-
stances, as these assessments may elucidate proper diag-
nosis, allow the prevention of maternal morbidity/mor-
tality and thus resulting to successful childbirth.
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