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HELLP Syndrome, Thrombotic Thrombocytopenic Purpura
or Both: Appraising the Complex Association and Proposing
a Stepwise Practical Plan for Differential Diagnosis
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Abstract

Both thrombocytopenia and microangiopathic hemolytic anemia
(TMA) are seen in thrombotic thrombocytopenic purpura (TTP)
and HELLP syndrome among other disorders during pregnancy.
Although both share backgrounds of endothelial injury and mi-
crovascular thrombi and some clinical features, yet, they have
different etiologies and courses. In late pregnancy, differentiat-
ing between these two pathologies can be extremely difficult due
to the immense overlap in clinical and laboratory manifestations
and this becomes only possible with the use of specific markers
as ADAMTS-13, when available. Hereby, we describe three cases
that may exemplify the complex association between PE/HELLP
syndrome and TTP. The first case presented with PE/HELLP syn-
drome and deteriorated postpartum to improve on plasmapheresis.
The second case was a known TTP patient who developed superim-
posed PE/HELLP at 27 weeks gestation which necessitated emer-
gent delivery. The third was a case of preeclampsia that progressed
to HELLP syndrome on day 2 postpartum but 3 days later was com-
plicated by TTP. HELLP syndrome and TTP can co-exist, but can
also complicate one another. In the absence of instantaneous results
of ADAMTS-13 and when diagnosis with clinical judgement alone
cannot be done with certainty, a short trial-plasmapheresis could be
attempted with close observation of the immediate response. This
stepwise approach might prove to be a valuable tool when inte-
grated in the usual workup of clinical and laboratory evaluation
both before and after delivery.
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Introduction

Both HELLP syndrome and thrombotic thrombocytopenic
purpura (TTP) share in common features of thrombotic mi-
croangiopathy (TMA) but basically have different pathogen-
esis [1]. Diagnosis is critically important and should be at-
tained early enough to avoid serious complications and even
mortality [2]. Though, ADAMTS-13 can discern between
both conditions [3], results usually are not readily avail-
able and the differential diagnosis has to be made relying on
clinical judgement [1]. The significance of exact antenatal
diagnosis is derived from the fact that two divergent man-
agement plans are needed. The optimal treatment for TTP is
plasmapheresis, and this should be instituted as soon as the
diagnosis is entertained [4], while, termination of pregnancy
does not ameliorate the condition [5]. On the other hand, de-
livery remains the definitive treatment in HELLP syndrome
[6], whereas, plasmapheresis is not a part of the usual antena-
tal management plan. In the postpartum period, the condition
will continue to deteriorate in TTP unless plasmapheresis
is started, while usually resolution, within 2 - 3 days, is an-
ticipated in PE/HELLP syndrome [7]. Here, once more, the
clinical condition mandates plasmapheresis irrespective of
the identity of the offending disorder [1], pending the results
of ADAMTS-13. Hereby, we describe the clinical course and
evolution of laboratory values encountered in three pregnan-
cies where both PE/HELLP syndrome and TTP have inter-
played in different clinical scenarios. In addition, we present
a practical plan for the differential diagnosis and manage-
ment of HELLP syndrome and TTP.

Case Reports

Case 1: HELLP syndrome co-existing with undiagnosed
TTP

A 26-year-old GI1P0O pregnant woman at 33 weeks gesta-
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tion was admitted to our service following several seizures
at home. Physical examination revealed blood pressure of
240/120 mm Hg and a new episode of generalized tonic-
clonic seizure. MgSO,,, diazepam and labetalol were admin-
istered followed by intubation. Computed tomography (CT)
angiography of the brain excluded intra-cranial hemorrhage.
Ultrasound confirmed positive fetal heart activity. Laboratory
tests showed hemoglobin 6.8 g/dL, platelets count (PLT) 26 x
10°/L, LDH 2,381 IU/mL, uric acid 14 mg/dL, SGOT 130 U/
mL and serum creatinine 1.61 mg/dL. She received two pools
of platelets along with 2 units of packed red blood cells then
was rushed to cesarean delivery (CD) after stabilization of
blood pressure. Intra-operatively, she was found to have 50%
placental abruption and features of disseminated intravascular
coagulation (DIC). She was then transferred intubated to the
ICU. Immediate postpartum PLT was 51 x 10%L. Peripheral
blood smear (PBS) showed 15 - 18 schistocytes/HPF which
was interpreted as consistent with DIC. On day 2 postpartum,
PLT increased to 152 x 10%L, along with improvement of liver
enzymes and LDH level. She was then extubated after show-
ing clinical improvement and normalization of blood pressure
on nifedipine. On day 6 postpartum, PLT dropped back to 23
x 10%/L and LDH increased to 2,775 IU/mL. PBS showed fur-
ther increase in schistocytes. As TTP was highly suspected,
blood for ADAMTS-13 was drawn and plasmapheresis was
initiated. After seven sessions, PLT raised to 585 x 10%/L. The
patient was kept for 15 days in the ICU then discharged in
good condition on day 21 postpartum. ADAMTS-13 activity
results were available 2 days after discharge and were found to
be very low (0.05 IU/mL, normal 0.4 - 1.3 IU/mL) with non-
detectable antibody levels. Though, these findings conform to
being hereditary-TTP, there is a remote possibility of being
also acquired-TTP as 10% of these patients do not demonstrate
detectable anti-ADAMTS-13 antibodies. The exact diagnosis
of this type of TTP requires the demonstration of persistent
absence of the inhibitor during remission or the documentation
of ADAMTS-13 mutations [8].

Case 2: TTP complicated by PE/HELLP syndrome

A 36-year-old G3P1011 pregnant woman at 27 weeks ges-
tation was referred to our service for management of severe
TTP-related thrombocytopenia discovered during routine
follow-up visit to her hematologist. She was diagnosed with
acquired-TTP since age 16. Her first pregnancy, 7 years ago,
was complicated by severe exacerbation of TTP at 35 weeks
for which plasmapheresis and rituximab were administered
and CD was done because of twin gestation. One year later,
she underwent splenectomy but relapsed after 3 years. On
admission, she was asymptomatic and normotensive. Labora-
tory tests showed PLT 46 x 10%/L, LDH 473 IU/L, SGOT 15.6
IU/mL, numerous schistocytes on PBS and 1+ proteinuria.
Plasmapheresis (1 session daily) and prednisone (80 mg IV
daily) were started. Four days later, she developed headache,
epigastric pain, and tachypnea. Physical examination disclosed
hypertension of 170/90 mm Hg and bilateral basal crackles.
Laboratory tests showed 3+ proteinuria, with SGOT of 36.5
IU/mL. She was transferred to the ICU for bilateral lung con-
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gestion. Over the next 2 days, she continued to have hyper-
tension (200/100 mm Hg) despite initiation of labetalol. LDH
increased to 1,887 IU/L, PLT dropped to 10 x 10%/L. At this
stage, she was diagnosed with PE/HELLP syndrome on top of
TTP. She underwent secondary CD for fetal distress and was
kept in the ICU for treatment of hypertension and acute kidney
injury. Six days later, she had acute dyspnea and was diag-
nosed with antero-apical myocardial infarction. On day 24, she
had subarachnoid hemorrhage in the left and right parietal and
temporal areas. PLT was 7 x 10%/L. Five days later, she had
severe vaginal bleeding, hematemesis and cardiac arrest and
was declared dead after unsuccessful resuscitations.

Case 3: HELLP syndrome triggering TTP

A 24-year-old G2P1001 woman at 37 weeks with twin gesta-
tion was referred to our service with hypertension. Her obstet-
ric history included one uneventful vaginal delivery at term.
On admission, physical examination disclosed 1+ lower limbs
pitting edema and blood pressure of 160/100 mm Hg. Labo-
ratory tests showed 1+ proteinuria, PLT 204 x 10%/L, hemo-
globin 11 g/dL and normal liver and renal function tests. The
patient was diagnosed to have severe preeclampsia. Antihy-
pertensive medications along with MgSO, were initiated. The
cervix was unfavorable for induction so primary CD was done.
Forty-eight h later, she had persistent hypertension, mild head-
ache, thrombocytopenia (PLT 48 x 10%/L), hyperuricemia (8.7
mg/dL), SGOT (116 IU/mL), serum creatinine (1.3 mg/dL),
LDH (2,500 IU/L) and few schistocytes on PBS. She was then
diagnosed with postpartum HELLP syndrome that mandated
close monitoring. On day 3 postpartum, dexamethasone (12
mg IV every 12 h) was started. On day 5, further deterioration
was observed with PLT 20 x 10%L, LDH 6,000 1U/mL, cre-
atinine 1.8 mg/mL, hemoglobin: 6.4 g/dL, and SGOT 140 1U/
mL. TTP was suspected due to non-resolution of the condition
coupled with the novel appearance of abundant schistocytosis
on PBS. Plasmapheresis was initiated with 40 mL/kg then with
10 mL/kg once daily. This led to normalization of all labora-
tory parameters. The patient recovered and was discharged in
a good condition on day 20 postpartum. She was found to be
healthy when examined few months later. ADAMTS-13 test-
ing was done (non-pregnant). The findings of ADAMTS-13
activity below the level of detection, together with detectable
antibodies are consistent with acquired immune-mediated TTP
in remission (Table 1).

Discussion

During pregnancy, TMA which is a term used to describe a
group of disorders characterized by thrombocytopenia, hemo-
lytic anemia, and widespread thrombosis in the microvascula-
ture, can be applied to patients with HELLP syndrome, TTP,
atypical hemolytic uremic syndrome (a-HUS), AFPL, SLE,
APLS, and DIC resulting from severe sepsis, abruptio placen-
tae or postpartum hemorrhage [1].

Differential diagnosis between HELLP syndrome and TTP
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Table 1. Clinical Course and Laboratory Values Evolution of Case Three

5/24 5/25 5/26 527 5/28 529 530 5/31 6/1 6/2 6/3 6/5 6/6 6/8 6/9 6/16
Creatinine 0.5 1.2 1.3 1.6 1.7 1.4 13 12 13 13 12 1 .1 1.1
SGOT 39 20 71 128 135 134 60 47 39 16 24 18 20
LDH 239 230 1,214 3,800 3,628 3,168 1,520 1,450 799 549 357 436 331 286 159 230
Platelet count (x 100) 204 186 93 48 30 24 20 40 80 150 208 247 313 398 424 333
Hematocrit 32 339 31 28 25 24 19 22 22 214 22 23 248 24 231 34.1
PBS X X X X X X
Plasmapheresis X X X X X XX X X
Diagnosis Preeclampsia HELLP syndrome TTP Recovery

Delivery

PBS: peripheral blood smear.

in late pregnancy might prove to be difficult owing to the over-
lap in clinical presentation and laboratory parameters. When
the presentation and the laboratory values are so confusing, it
is advocated to resort to circumstantial evidence gathered from
judicious interpretation of certain specific laboratory or clini-
cal features that would finally construct a clearer image of the
“most-likely working diagnosis of the disease”, pending the
decisive results of ADAMTS-13 testing. This is, though, not
an easy task and the literature is full of examples of the costly
price of doing faulty or misdiagnosis [2].

The association of TTP with HELLP syndrome is complex
and can present in different forms. The first form of association
is the concurrent existence of both disorders as seen in case
number one. The diagnosis of PE/HELLP syndrome could not
be disputed with recurrent eclamptic seizures and blood pres-
sure readings of 240/120 mm Hg. Though according to George
et al, eclampsia or any other form of severe neurologic dys-
function should alert to the presence of TTP [1], the extreme
hypertension was in favor of PE/HELLP syndrome. When the
working diagnosis favored PE/HELLP, delivery was done, but
later, when the clinical condition did not ameliorate, plasma-
pheresis was started with instant dramatic improvement. This
patient was found to have TTP (probably hereditary) [8] which
points to the possibility of co-existence of both disorders at
the same instance. Co-existence was estimated by Martin et
al to occur in about 17% in his series of 166 patients, and this
carried higher maternal mortality rate when compared with
cases with pure TTP (44% vs. 21%), possibly due to a delay
in diagnosis or in the initiation of plasmapheresis [9]. Here
patients present with clinical features common to both disor-
ders and diagnosis could go either way. It seems that this is the
most common form of association reported to the literature;
however, no clear information was presented on the associa-
tion type, neither was there documentation of ADAMTS-13
testing in most reports. The second form is when a patient with
known pregestational-TTP develops PE/HELLP syndrome, as
was exemplified by our second case and has also been reported
earlier by others [10]. Making the diagnosis was straight for-
ward where features suggestive of PE/HELLP syndrome as
new onset proteinuria with severe hypertension together with
fetal distress were distinct and could not be missed. This type
of association has also been referred to by Sibai who stated
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that preeclampsia may be superimposed upon other mimick-
ing disorders thus confounding an already difficult differential
diagnosis [11]. George et al also observed an increased rate
of PE/HELLP in women who have recovered from TTP [1].
The third and final form is when a case of PE/HELLP triggers
TTP. In case 3 the diagnosis of PE/HELLP syndrome was clear
during the first 5 days but with the absence of normalization
of laboratory tests together with novel appearance of abundant
schistocytes on day 6, the working diagnosis shifted in favor
of TTP. The laboratory features of TTP were not originally
present, but appeared later with the progression of the condi-
tion. This might include many of the so-called “non-remittent
HELLP syndromes”. This possibility should be kept in mind
and detection of this disorder needs vigilant monitoring of the
evolution of the condition even in well-established and prop-
erly diagnosed cases.

The differential diagnosis in the antepartum period will
continue to be difficult depending mostly on clinical and cir-
cumstantial evidences due to absence of a readily available
laboratory test that can make a decisive and instantaneous
distinction between these two disorders. Without a history of
pregestational disease, the occurrence of these “in-common”
features in early pregnancy (before 20 weeks) speaks for TTP
[1]. The difficult diagnosis is limited to cases presenting be-
yond mid-pregnancy. Here, the odds are usually in favor of be-
ing HELLP syndrome which is encountered in around 1% [12]
of pregnancies while on the other hand the rate of new-onset
TTP is far less frequent with a rate of 1/100,000 pregnancies
[11]. In spite of the overlap in clinical and laboratory features
common to both disease entities, most of these features tend
to be more prominent preferentially in one disease than the
other. When HELLP syndrome is highly suspected the curative
treatment remains delivery [6]. The antepartum use of plasma-
pheresis or eculizumab is not a part of the usual management
plan, though; both modalities were used by Eckford, yet, with
limited benefits [13]. Similarly Martin et al also reported on
the poor response of PE/HELLP syndrome to plasmapheresis
in the antenatal period [14]. Here, the presence of neurologic
or renal dysfunction or extremely abnormal laboratory tests
(severe thrombocytopenia, severe anemia, very high LDH and
increasing creatinine) are findings that point to TTP as the un-
derlying pathology and plasmapheresis must be started even
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ANTEPARTUM PERIOD
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Figure 1. Antepartum practical management plan. PEX: plasmapheresis.

before laboratory confirmation [4]. When the diagnosis of TTP
cannot be ascertained with confidence, trial-plasmapheresis of
one or two sessions limited to 24 - 48 h might be started with
concomitant monitoring of the response to decide for proceed-
ing with this treatment modality, while preparation for delivery
is underway. Although plasmapheresis is not without side-ef-
fects [11], no severe complications were reported by studies on
recovered TTP cases during pregnancy [1].

Antepartum trial-plasmapheresis might be considered as
a part of preparation for delivery, pending the action of cor-
ticosteroids and MgSO, to take effect and ADAMTS-13 re-
sults to be available. In addition there is a possible added-val-
ue of enhancement of platelet count as reported by Eckford
et al [13], which might be needed when cesarean delivery is
planned. If this trial-plasmapheresis could induce a dramatic
improvement in the clinical and laboratory parameters with-
in this short trial, which is unlikely with HELLP syndrome
[13, 14], then we might consider the working diagnosis as
TTP, hence plasmapheresis should be continued as indicated
with the possibility of adding steroids and rituximab if AD-
AMTS-13 results showed acquired-TTP. On the other hand,
if no improvement was elicited, then delivery must be done
as scheduled (within 24 - 48 h) [15]. Trial-plasmapheresis
should not be done with the aim of prolonging pregnancy
in cases suspected to have HELLP syndrome even if some
parameters showed improvement. Awaiting results of AD-
AMTS-13 in critical situations is precious time wasted, es-
pecially when managing two serious disorders, both known
to be associated with high maternal and perinatal complica-
tion rates and also known for the potential rapid deterioration
without notice and without reliable alarming clinical or labo-
ratory signs and symptoms [1, 16] (Fig. 1).

The postpartum management should constitute no ma-
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jor difficulty if a simple, practical and logical stepwise plan
was followed (Fig. 2) When the possibility of TTP is enter-
tained, plasmapheresis should be instituted without delay. In
the presence of extreme abnormal laboratory findings (PLT,
LDH, Hb and creatinine) and multiorgan dysfunction (neuro-
logic and renal) and irrespective of the initial nomenclature
of the TMA associated disorder, it is also advisable to start
early plasmapheresis [1]. In cases of suspected PE/HELLP
syndrome without multi-organ dysfunction, close observation
for 48 - 72 h is recommended. Though resolution of platelets
and other parameters to normal values in patients with HELLP
syndrome was reported to be 2 - 3 days following delivery,
it seems that about 10% of such patients show slower rates
[17]. For cases of HELLP syndrome with delayed resolution,
trial-plasmapheresis of one-two sessions with monitoring of
the immediate clinical and laboratory response can be initi-
ated pending the results of ADAMTS-13. The use of plasma-
pheresis for this specific indication remains debatable. Several
authors advocate using this treatment modality [18, 19]. Actu-
ally, though these HELLP cases might respond positively and
benefit from immediate postpartum plasmapheresis [20, 21],
yet, this approach lacks scientific evidence. In fact those cas-
es that benefited from plasmapheresis could have concurrent
TTP. The only study to explore this point was by Pourrat et al
who reported successful outcome of five patients presenting
with non-remittent HELLP, where one patient with very low
ADAMTS-13 levels (TTP) was treated with plasmapheresis
whereas the rest were managed expectantly [22]. Sibai et al
also concluded that HELLP patients with delayed resolution
could be safely managed with supportive therapy without the
need for plasmapheresis [17]. In non-remitting HELLP a seri-
ous search for other disorders needs to be started including
determination of ADAMTS-13 level. Since these cases with
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Figure 2. Postpartum practical manage

delayed resolution might harbor TTP as an underlying pathol-
ogy, though the rate is not exactly known, we believe that tri-
al-plasmapheresis can compensate for the considerable time
wasted before results of ADAMTS-13 are available. On the
other hand, cases with limited or suboptimal response to plas-
mapheresis defined as the absence of normalization in platelet
count, LDH or improvement in kidney function after 4 - 5 days
of daily plasmapheresis [23], could have a-HUS which man-
dates different management.

Conclusions

HELLP syndrome and TTP can co-exist masquerading each
other, but can also complicate one another. During the an-
tepartum period, the optimal treatment should be guided by
determining the ADAMTS-13 level, however, since results
are not promptly obtainable, antepartum trial-plasmapheresis
with monitoring of its immediate response might be consid-
ered as a part of delivery preparation pending corticosteroids
to induce effect and the results of ADAMTS-13 testing to
be available. In the postpartum period, trial-plasmapheresis
has similar supporting value in the differential diagnosis and
the added merit of early institution of plasmapheresis which
might prove to be invaluable if the underlying pathology
proves to be TTP.
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