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Introduction 
The HELLP syndrome is defined as a combination of Hemolysis, Elevated Liver enzymes 

and Low Platelet count in pregnancy and is currently thought to be a variant of preeclampsia. 

Between 1954 and 1976 several authors described a number of (pre) eclamptic patients 

with thrombocytopenia, hemolysis and abnormal liver enzymes.123 In 1976 Goodlin reported 

28 patients with severe preeclampsia, thrombocytopenia and abnormal liver enzymes.4 

These cases had all been misdiagnosed as disorders unrelated to pregnancy. 

In 1982 Weinstein introduced the term HELLP syndrome for this seemingly unique group 

of preeclamptic or eclamptic patients with Hemolysis (microangiopatic hemolytic anemia), 

Elevated Liver function tests and Low Platelet count.5 Hemolysis may be revealed by 

examination of a peripheral blood smear in which burr cells are visible (crenated, contracted 

red blood cells with spiny projections along the periphery), schistocytes (small, irregularly 

shaped red blood cell fragments) and polychromasia. The pathogenesis of microangiopathic 

hemolytic anemia is secondary to passage of red cells through small blood vessels with 

intimai damage and fibrin deposition. Obstruction of blood flow in the hepatic sinusoids 

due to intravascular fibrin deposition is a probable cause of the cellular damage and 

distension of the liver resulting in right upper-quadrant or epigastric pain and elevation of 

liver enzymes.67 The decrease in circulating platelets is secondary to an increased 

consumption. In the most severe cases low fibrinogen and positive fibrin degradation split 

products will co-exist with the hemolytic anemia.8 In 1986 Sibai described the laboratory 

criteria: hemolysis is defined by an abnormal peripheral blood smear, bilirubin > 1.2 mg/dl 

and LDH > 600 U/L. Elevated liver enzymes were defined as SGOT > 70 U/L, low platelet 

count as < 100x109. In 1990 he introduced the term ELLP for those patients with elevated 

liver enzymes and low platelet count without overt hemolysis.6The expression of the disease 

may vary largely from malaise for a few days or viral syndrome-like symptoms, to severe 

epigastric and right-upper-quadrant pain.69 Disorders that are confused with HELLP 

syndrome include gastroenteritis, peptic ulcer disease, viral or toxic hepatitis, gall bladder 

disease, pyelonephritis, nephrolithiasis, idiopathic thrombocytopenic purpera, and hemolytic 

uremic syndrome.10 Fifteen percent of HELLP syndrome patients present with only mild 

hypertension or even no hypertension and without significant proteinuria.8 In these cases 

a nonobstetric diagnosis of their complaints may often be made.451112 

The variety in reported prevalence of the HELLP syndrome is related to the lack of 

consensus on the definition of the laboratory abnormalities and to differences in reference 

values and assay techniques.8 The HELLP syndrome occurs in 4 to 35% of pregnancies 

complicated by preeclampsia.6101314 The incidence is highest among older, white and 

multiparous patients.2815 Patients with HELLP syndrome are at increased risk of diffuse 



intravascular coagulation, cerebral hemorrhage, abruptio placentae, acute renal failure, 

pulmonary edema and ruptured liver hematoma.816 The reported maternal mortality of the 

HELLP syndrome ranges from 0% to 24%.8171819 Sibai reported 2 maternal deaths in a 

group of 112 patients with HELLP syndrome (1.6%).8 Two later studies documented a 

maternal mortality rate of 1.1 %.1819The perinatal mortality ranges from 8% to 37%.3,e,io,i7,2o,2i 

Most of the perinatal deaths are related to fetal growth retardation, placental insufficiency, 

asphyxia, extreme preterm birth and abruptio placentae. Thirty percent of the newborns 

are small for gestational age.822 

Many different opinions on the causes of the HELLP syndrome and its treatment have 

been expressed. Goodlin10 considered hypovolemia to be the cause of this syndrome and 

hence recommended plasma volume expansion using 5% albumin. He reported a 10% 

success rate in prolonging pregnancies in such patients. In addition, he reported 

improvement in laboratory findings following the use of prednisone and plasma expansion. 

Thiagarajah20 reported an increase in platelet count and improvement in liver enzyme 

levels in five patients treated with prednisone or betamethasone. Mackenna et al.21 treated 

patients with the HELLP syndrome conservatively by bed rest and intravenous magnesium 

sulfate. In the past treatment of patients with thrombocytopenia, hemolysis and abnormal 

liver enzymes in pregnancy was expectant. In 1982 Weinstein advised an aggressive 

strategy in HELLP patients to prevent maternal and neonatal death.5 Later many other 

authors agreed that immediate termination of pregnancy was necessary to prevent serious 

maternal morbidity and death3-5-8-15-17'23, while others20 recommended a more conservative 

approach to prolong pregnancies at less than 32 weeks of gestation. This conservative 

management was restricted to 24 hours following the last corticosteroid administration. 

Data on the effectiveness of early termination of pregnancy are scarce. In 1996 Sibai 

compared maternal outcome of pregnancies complicated by HELLP, partial HELLP (ELLP) 

syndrome and severe preeclampsia.24 Partial HELLP syndrome was defined by the presence 

of one or two features of HELLP but not the complete syndrome. He used strict diagnostic 

criteria and managed patients with ELLP syndrome conservatively and patients with HELLP 

syndrome more agressively. Women with HELLP syndrome had significantly more serious 

complications than those in the other two groups. Although a number of case reports 

demonstrate severe maternal complications and deaths resulting from the HELLP syndrome, 

only few studies actually report on a consecutive cohort of patients.1825One case-control 

study compares outcome in HELLP and preeclampsia patients.25 This study demonstrated 

that the course and outcome of pregnancy in patients with severe preeclampsia, who 

received temporizing hemodynamic treatment with invasive monitoring on an intensive 

care unit, does not depend on the presence of the HELLP syndrome. Until recently the 
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clinical course of the HELLP syndrome following temporizing management strategy without 

using volume expanders has only been described in case reports. New developments in 

management of HELLP syndrome suggest using low-dose aspirin and corticosteroids to 

improve the severity of the HELLP syndrome.2627 All these proposed therapies have not 

been evaluated by large randomised studies. 

Recently many studies demonstrated that endothelial cell dysfunction and damage is very 

likely the first step in the pathogenesis of preeclampsia and HELLP syndrome.28 A study 

without control subjects described the association of severe early-onset preeclampsia with 

hemostatic abnormalities, associated with an increased risk of thrombosis29. Women with 

inherited thrombophilia are at increased risk of preeclampsia and of fetal loss.303132,33 

Prothrombin 20210 G-A mutation and factor V Leiden mutation are the most prevalent 

thrombotic genetic risk factors, together they can be found in up to 60% of the families 

with inherited thrombophilia.34 Both factors are more frequently co-inherited in patients 

with venous thrombophilia.35'36 Several publications report a relation between factor V 

Leiden mutation and preeclampsia or pregnancy loss.33 37-38'39'40 Until now only two reports 

have been published about prothrombin 20210 G-A mutation in relation to obstetric 

complications.4142 Several reports demonstrate an increased risk of cardiovascular disease 

in women with these mutations.43444546 

Hyperhomocysteinemia, which is associated with an enhanced risk of arterial and venous 

thrombosis, has also been described as a risk factor in women with preeclampsia, as well 

as those with unexplained recurrent early pregnancy loss or abruptio placentae.294748 Since 

the 1980s the presence of anticardiolipin antibodies has been associated with adverse 

perinatal outcome.49 Until recently It was unclear whether these hemostatic abnormalities 

are indeed found more frequently in patients with a history of preeclampsia as compared 

with a control group of women with a history of uncomplicated pregnancies only. Treatment 

aimed at correcting underlying abnormalities could have implications for future pregnancies 

and for public health. 

The induction of endothelial cell dysfunction is probably multifactorial.28 50515253'54 Lipoprotein 

(a) consists of a low density lipoprotein (LDL) particle to which a long polypeptide chain is 

attached (the apo(a)polypeptide chain). Several studies showed an association between 

high levels of lipoprotein (a) and vessel wall changes. This resulted in the hypothesis that 

lipoprotein (a) may induce atherosclerosis.555657 This may be mediated by the influence of 

lipoprotein (a) on the fibrinolytic process, plaque formation, endothelial function and function 

of mononucleated cells.58 Atheroma has been observed in spiral arteries in both preeclamptic 

and normal pregnancies, although in preeclampsia it is much more common, especially in 

the decidual segments.59 High levels of lipoprotein (a) may interfere with placental circulation 



and cause fetal growth retardation.60 Only case reports prior to 1997 were available. Leerink 

et al. detected no difference in lipoprotein (a) levels between women with a history of 

preeclampsia and control subjects with a history of normal pregnancies.61 Wang et al. found 

elevated levels of lipoprotein (a) in women with preeclampsia as compared to pregnant 

women with uncomplicated pregnancies.62 Whether women with a history of severe 

preeclampsia have higher levels of lipoprotein (a) than women with a history of uncomplicated 

pregnancies only has never been described. 

Various studies reach different conclusions about the risk of recurrence of the HELLP 

syndrome, varying from 3% to 25%.156364 Women with a history of preeclampsia developing 

in the second trimester should be considered at increased risk of severe preeclampsia in 

subsequent pregnancies and at increased risk of chronic hypertension.65 Long-term problems 

of the HELLP syndrome are not only related to the risk of recurrence, but also to the 

development of hypertension, diabetes mellitus and cardiovascular disease in later life.6667 

The clinical course of the HELLP syndrome after temporizing management without plasma 

volume expansion has scarcely been described. Little is known about risk factors, long-

term problems and the risk of recurrence of the HELLP syndrome. 

Aim of the thesis 
The aim of this thesis is to answer the following questions regarding the HELLP syndrome: 

1. What is the clinical course of the (H)ELLP syndrome during temporizing management? 

Does this management increase maternal risk? 

2. Which factors contribute to adverse perinatal outcome after severe preeclampsia and 

HELLP pregnancy? 

3. Is hemodynamic temporizing treatment with plasma volume expansion preferable to 

temporizing treatment without plasma volume expansion in severe preeclampsia? 

4. Is the prevalence of risk factors for venous and arterial disease increased in women 

with a history of severe preeclampsia and/or HELLP syndrome? 

5. What is the risk of recurrence in subsequent pregnancies of women with a history of 

(H)ELLP syndrome and what are the consequences later in life? 

14 
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