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THROMBOTIC MICROANGIOP ATHIES IN 
PREGNANCY AND THE POSTPARTUM PERIOD 

GEBELİK VE LOHUSALIKTAKİ TROMBOTİK MİKROANJİYOPATİLER 

Şinasi SALMAN 

SUMMARY 
Detecion of trombocytopenia and hemolytic anemia during pregnancy and the postpartum 

period alarms. the physician becaus these are recognized as the signs of severe potentially 
life threatening syndromes such as pregnancy associated thrombotic thrombocytopenic pur
pura (TTP), hemolysis-elevated liver enzyınes-law platet count (HELLP) syndrome, and post
partum hemolytic uremic syndrome (PHUS). Subsequent to different initial insults the final 
pathologic processes produce similar clinacal pictures, and although their treatments differ 
considerably many times differential diagnosis of these three elinical syndromes is impossi..: 
ble before starting empiric treatment. Plasmapheresis with plasma exchange is the treatment 
of choice for TTP and PHUS whereas delivery is indicated for HELLP syndrome. Once recog
nized patients with thrombotic microangiopathies should be transferred to tertiary care hos
pitals where the mother and infant can get adequate treatment. 
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ÖZET 
Gebelik ve lahusalık döneminde trombositopeni ve hemolitik aneminin saptanması hekimleri 

tedirgin eder, çünkü bu bulgular trombotik trombositopenik purpura (TTP), hemoliz, yüksek 
hepatik enzimler, dü~ük trombosit sayısı (HELLP} sendromu ve 'postpartum-lohusalık hemolit
ik uremik sendromu (PHUS) gibi hayalı tehdit edici birkaç sendromun belirtileridirler. Patoge
nezde deği~ik olaylar yer alsa da sonuçta bu sendromlarda birbirine benzer klinik tablolar or
taya çıkar ve çoğu kez ampiiik tedavi ba~lamadan ayıncı tanı yapmak imkansız gibidir. Plasma 
deği~imli plasmaferez TTP ve PHUS tedavisinde gerekli iken HELLP sendromunda gebeliğin 
sonlandırtlması gereklidir. Farkedildikleri takdirde thrombotik miroanjiopatili gebeler ve lohu:. 
salar tam te~ekküllü hastanelere· sevk edilmelidirler. 

(Anahtar Sözcükler: HELLP Sendromu, Hemolitik Üremik Sendrom, Thrombotik Thrombosi
topenik Purpura) 
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Thorombotic microangiopathies of preg
nancy and postpartum period inelude 
thrombotic thrombocytopenic purpura 
(TTP), hemolysis-elevated liver enzymes
low platelet count (HELLP) syndrome and 
postpartum hemolytic uremic syndrome 
(PHUS). Annual ineidence of TIP is approx
imately o. ı case per ıoO.OOO in general popu
lation, and TIP cases are most prevalent in 
the third and fourth decades of life. The re
ported ineidence of HELLP syndrome varies 
between 4% and ı4% among patients with 
preeelampsia(ı). The ineidence of pree
elampsia is usually about 5% of all pregnan
cies(2). The obstetrician is much more likely 
to confront HELLP syndrome than TIP in a 

· pregnant patient. In one study the frequency 
of HELLP syndorme compared to frequency 
of TTP was 70 to ı (3). Majority of PHUS 
cases are recorded in children; annual inci
dence is around ı and 3 cases per ıoO.OOO 
children at ages <ı5 and<3 years respective
ly (4). PHUS rarely occurs in adults and if 
seen after pregnancy is often called postpar
tum hemolytic uremic syndrome (PHUS) or 
postpartum acute renal failure (P ARF). 
Whether TTP and PHUS be considered two 
distinct disesase or different expressions of 
the same disease has not been established 
(5). It is very diffucult to separate the. two 
syndrome especially among adults at least 
elinically. However there is a general agree
ment that the diagnosis of HUS is made for 
infants and children, and TIP for adults for 
the similar set of elinical and laboratory 
findings. Both HUS and TTP can be seen in 
associatioon with pregnancy, cancer, infec
tions, and the use of chemotherapeutic 
agents (4). If thrombotic microangiopathy 
appears during pregnancy, the elinical pic
ture may resemble both TIP and HUS. In 
this setting TTP is the most commonly used 
term, but TTP /HUS should imply the same 
disease. 

ETIOLOGY AND PATHOGENESIS 

The causes precipitating thrombotic mi
croangiopathies are not always elear. Classic 
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HUS of childhood usually follows viral in
fections, gastroenteritis caused by verrotox
in-producing serotype of Escherichia coli (E. 
coli Oı57:H7) or Shigella (lO).Some patients 
receiving chemotherapy with certain agents, 
ineluding mitomycin, cyelosporine, and cis
platin develop thrombotic microangiopathy 
resembling TTP /HUS (ı O). The etiologic fac
tors involved in pregnancy associated TTP / 
HUS, HELLP syndrome and PHUS are un
known. Endothelial injury is tought to be 
the main determinant of the microangio
pathic process (11). Agents found to be re
sponsible for this endothelial injury in hu
man studies inelude bacterial endotoxins, 
antiendothelial antibodies, anticardiolipin 
antibodies, immune complexes and drugs 
(11). Defective PGI2 bioavailability, defec
tive nitric oxide (NO) production abnormal 
processing of FVII-vWF and endothelin re
lease follows the endothelial damage (11). 
Platelet activation and adhesion occurs at 
the site of injury after the endothelial dam
age. This is consistent with the finding of 
"exhausted" circulating platelets and elevat
ed levels of platelet released factors in the 
acute phase of HUS (11). The renal patho
logic lesions of the thorombotic microangio
pathies are characterized by edematous inti
mal expansion in arteries, fibrinoid necrosis 
of arterioles, and edematous subendothelial 
expansion in gloromerular capillaries. 

In ·rrp /HUS, the thrombotic microangio
path is the result of platelet and vessel wall 
dysfunction as opposed to 'thrombin gener
ated coagulation disruption' seenin dissemi
nated intravascular coagulation (DIC) (ı2). 

The thrombi are essentially composed of de
granulated morphologically altered plateles 
in contrast with the extensive fibrin in the 
microthrombi of DIC (4). The microangio
pathic hemolytic anemia of TIP and HUS is 
distinguished from that of DIC by the lack 
of precisely abnormal prothrombin and par
tial thromboplastine times (4). In TTP and 
HUS the fibrinogen levels are characteristi
cally normal and fibrin-fibrinogen degrada
tion products are minimally elevated. Al-
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though sensitive assays for fibrin degrada
tion products may provide evidence of mild 
fibrinolysis, especially in HUS patients, 
nearly normal PT and PTT distinguishes the 
dominant fibrinolysis of DIC from the TTP 1 
HUS microangiopathies (4): Coombs nega
tive hemolytic anemia with red cell frag
mentation, thrombocytopenia and ilirom
botic microangiopathies. 

In HELLP syndrome renal pathologic le
sion is defined as capillary endotheliosis; 
and the hepatic lesion is deseribed as peri
portal or focal parenchymal necrosis in 
which hyaline deposits of fibrin-like materi
al can be seen in the sinusoids (13,14). Sub
capsular hematama of the liver is a serious 
but fortunately a rare complication of 
HELLP syndrome (15). 

CLINICAL MANIFESTATIONS AND 
PROGNOSIS 

In thrombotic microangiopaties what 
ever the inifiating factors are, the final out
come is the development of hyalin thrombi 
in the microvasculature producing similar 
elinical pictures. The differential diagnosis 
of thrombocytopenia and hemolytic anemia 
during pregnancy and postpartum period 
ineludes pregnancy associated TTP (TTP 1 
HUS), PHUS- and HELLP syndrome. Pre
cise diagnosis is im portant because the treat
ment of TTP is essentially different from 
that of HELLP syndrome. Some important 
features of these syndromes are summar
ized in Table 1. Pregnancy associated TTP 
can be encountered during any period of 
pregnancy. Generally TTP is characterized 
by pentad of hemolytic anemia, thoromboto
penia, neurologic symptoms, fever and renal 
dysfunction(6). In this syndrome neurologic 
symtoms like confusion, coma and seizures 
are more prominent as well as fever. HELLP 
is an acronym for hemolysis, elevated liver 
enzymes, and usually seen during the third 
trimester of pregnancy. Abdominal pain is 
seen usually in the epigastric or right upper 
quadrant area, due to the distension of he-
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patic capsule. Patients with HELLP syn
drome have high rate of complicatons. In 
one study 84% DIC, 44% HELLP abruptio 
placenta, 13% cardiopulmonary arrest or ce
rebral injury and 6% ruptured liver hernato
mas were reported in patients with HELLP 
syndrome (2). Diferential diagnosis of tor
ombotic microangiopathies during pregnan
cy is difficult because no single elinical fea
ture or l,aboratory test is pathognomonic. 
Differentiation between the the pregnancy 
associated TTP and HELLP syndrome may 
not be possible even after the intensive eval
uation of the elinical and laboratory find
ings. Early spontaneous resolution of the 
disease after delivery may be the strongest 
elue for the diagnoses of HELLP syndrome, 
but this does not help to deterınine the opti
mal therapy beforehand (7). Postpartum he
molytic uremic syndrome (PHUS) typically 
manifests after a normal delivery and has o 
symtom free interval between one day to 10 
weeks (8). The ineidence of PHUS is not 
more in patients who were preeelamptic (4). 
Hypertension is always found in PHUS (9). 
Lesions and symptoms tend to be more lo
calized to the kidneys and renal dysfunction 
is the characteristic finding and neurologic 
symtoms are less frequent than in TTP (4). A 
bleeding tendeney is seen in most of the pa
tients. The gastrointestinal tract is the main 
site of bleeding(5). The prognosis of this 
from of adult hemolytic uremic syndrome 
(PHUS) is very poor in contrast to childhood 
hemolytic uremic syndrome. 

It is also considerably worse than preg
nancy associated TTP (4) (Table 1) 

TREATMENT 

Treatment strategies for pregnancy asso
ciated TTP and HELLP syndrome differ sig-; 
nificantly because they have different patho
genic mechanisms. Treating HELLP 
syndrome mistakenly as TTP will unneces
sarily delay delivery and may result in dete
rioration of the disease. In the reverse condi
tion; mistakeniy treating TTP as . HELLP 
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TABLE 1. Features of thrombotic microangiopathies in pregnancy and post partum period. 

TTP/HUS HELP PHUS(PARF) 

CLINICAL FINDINGS 

Time of onset anytime 3rd trimester postpartum 

Neurologic symptoms o tt en ra rely maybe 

Renal insufficiency maybe maybe severe 

Hypertension maybe o tt en o tt en 

Abdeminal pain ra rely o tt en ra rely 

Fe ver usually ra rely maybe 

LABORATORY DATA 

Thrombocytopenia ye s ye s ye s 

Hemelitic anemia +++ +to+++ +++ 

PTT normal normal to if if if normal 

FDP normal normal to if normal to if 

vWFmultimers if normal if 
Antihrombin-11 ı normal depressed normal 

Serum aminotransferase normal to if normal to if if normal to if 

Bilirubin if if normal to if if if 
RENAL HISTOPATHOLOGY TMAP GE TMAP 

MA TERNAL MORT ALITY <30% 2% >50% 

PERiNATAL MORTALITY 75-80% 10-60% 

TREATMENT PP+PE delivery PP+PE 

PTT, partial thromboplastiri time; FDP, fibrin degradation products; vWF, von Willebrand Factor; 
TMAP, thrombotic microangiopathy; GE glomerular endotheliosis; PP, plasmapheresis; PE, 
plasma exchange PHUS,postpartum hemolytic uremic syndrome PARF, postpartum acute renal 
tailure. (5,7,11,13,15,22,). 

syndrome will result in unwarranted early 
delivery and the mother will be exposed to 
the risks of delivery before her disease is 
controlled and the fetus will face the prob
lems of prematurity (7). Starting the ex
change transfusion with normal plasma, 
plasmapheresis and better supportive man
agement of anemia, hypertension, renal fail
ure and fluid imbalance, have remakably 
improved the outcome during the last few 
decades (5,11). Plasmapheresis with plasma 
exchange is the procedure of choice to treat 

TIP or PHUS. This procedure either re
moves the offending agent(s) or adds the 
missing factor(s). With the thought that TTP 
/HUS patients might lack a plasma infusion 
was used in the treatment with good result 
(5). On the other hand plasma infusion with
out plasmapheresis has been shown to be 
less effective (7). The optimal duration and 
volume of plasma exchange is not clear. Pro
longed daily plasma exchange (up to 12 
days) may be required before elinical re
sponses are evident (4). Monitoring serum 
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LDH concentrations and palatelet count is 
valuable to evaluate the intensity of the ther
apy (5,12). Successful treatment with plasma 
exchange has allowed prolongation of the 
pregnancy for more than a month eliininat
ing the problems of immaturity (4). Steroids 
have been widely used i:r:ı thrombotic micro
angiiopathies with the rationale that they 
improve platelet survival time and response 
to steroids alone has been reported in occa
sional patients (11). Steroids have always 
been employed as a part of treatment in 
thrombotic micr.oangiopathies but their soli
tary effect is not very clear (11). Antiplatelet 
agents, such as aspirin and dipridamole, do 
not appear to be benefical in classkal HUS, 
but their use has been recommended for 
adult TTP /HUS and neurologic involment 
(11). For thrombotic microangiopathies anti
platelet theraphy does not look appropriate 
while thrombocyte count is diminished but 
may have a role in preventing thrombotic 
complications when thrombocyte counts re
bound during the resolution of the disease. 

Intravenous immuglobulin infusions (0.5 
mg/kg/ day for consecutive days) was rec
ommended as a means of neutralizing plate
let-agglutmating activity present in TIP 
plasma; however, this treatment have been 
associated with anaphylaxis and infections 
secondary to inhibition of Fe receptor medi
ated immune elearance (11). Splenectomy is 
also tried in TTP as in other forms of throm
bocytopenia but it is speculated that the re
sults obtained from splenectomy could be 
due to the intraoperative administration of 
blood or concomitant steroid and antiplate
let treatments (5,11). Immunosuppressive 
therapy is indicated if above mentioned 
measures fail, There are several case reports 
which documented usefulness of cyclospo
rine in the management of TIP and HUS 
(7,16,17). Cyclosporine is reported one of the 
drugs that causes HUS and hence its usage 
in treatment of TTP and HUS seems contro
versial (18) Cyclosporine precipitates HUS 
probably by inhibitig prostacyclin produc
tion by endothelium (18). Cyclosporine if 
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used appropriately may arrest disease activ
ity and may prove to be a useful altemative 
therapy for patients with thrombotic micro
angiopathies by unknown mechanisms (19). 
Vincristine and other immunosuppressive 
agents may be particulary useful in prevent
ing relapses in chronic forms of TTP (67). 
Recently vitamin E treatment has been prop
ased in the treatment of thrombotic microan
giopathies, bu controlled trials are needed 
(5,20). 

Renal replacement theraphy is required 
more often for patients with PHUS than the 
patients with TIP (9). If needed dialysis 
therapy should be started early and per
formed on a daily bases; and sudden shifts 
in extracellular volume and hypotension or 
bleeding complications should be avoided 
(8). 

Definitive treatment for HELLP syn
drome is the delivery of the infant and pla
centa. Elimination of placenta and support
ing decidual tissue is the mainstay of the 
treatment. Goodlin considered hypovolemia 
as the cause of this syndrome and hence rec
ommended plasma volume expansion with 
5% albumin, he reported a 10% success rate 
in prolonging pregnancies in such patients 
(21). Tiagaryan et al reported an increase in 
platelet count and improvement in liver en- ) 
zyme levels in 5 patients treated with pred
nisone and betamethasone (22). Aganist this 
approaches there is no satisfactory evidence 
that delaying delivery will improve mother 
and infant survial ra tes, so once the diagno
sis of HELLP syndrome is made, delivery 
should not be delayed (8,14). If caesaren see-
. tion is indicated, general anesthesia should 
be preferred because ~ epidural anesthesia 
may cause significant bleeding in epidural 
space (2). Infrequently parturient women 
fail to show improvement within 72 hours of 
delivery, in theserare patients with unremit
ting disease altemative therapy such as plas
mapheresis with plasma exchange is recom
mended (1,12). 

When the diagnosis not clear whether the 
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patient has TTP or HELLP syndrome, it is 
recommended that, at gestional ages greater 
that 34 weeks, antithrombin-III (AT-III) lev
els should be drawn and the patient should 
be delivered (4). AT-III levels are usually de
pressed in HELLP syndrome. If the AT-III 
levels are not depressed and the patient fails 
to recover quickly after delivery then plas
ma exchange therapy should be started for 
presumptive TTP (4). If the gestational age is 
less than 28 weeks, plasma therapy should 
be delivered (4), but in no time fetal status 
should be taken prior to matemal well-being 
(8). 

In conclusion, thrombotic microangiopa
thies of pregnancy and postpartum period 
should be treated in tertiary care units 
promptly and correct steps should be fol
lowed to diagnose and treat these patients. 
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