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Chapter 1 

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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The aim of the study was to describe the clinical progress and 

maternal outcome of the (H)ELLP syndrome following temporizing 

management. 

All women (n=127) admitted in the Academic Medical Center in 

Amsterdam between 1984 and 1996 with (H)ELLP syndrome and 

a live fetus in utero were included. The patients were treated by 

temporizing management, including the use of antihypertensives 

and magnesium sulphate. The predominant indication for 

terminating pregnancy was fetal distress or fetal death, and not 

maternal condition. 

Maternal mortality and morbidity. 

All serious maternal complications occurred at the onset of the 

syndrome. Two mothers with HELLP syndrome died following a 

cerebral hemorrhage. The remaining patients recovered 

completely. Serious maternal morbidity occurred more often in 

cases of HELLP than in cases of ELLP syndrome. 79 (62%) 

women were not delivered after three days and 65 (51%) after 7 

days. 

Severe complications only occurred at the onset of (H)ELLP 

syndrome. It is unlikely that a more aggressive approach would 

have reduced maternal mortality or morbidity. 
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Introduction 
The HELLP syndrome (Hemolysis, Elevated Liver enzymes and Low Platelet count) is 

considered to be extremely dangerous for mother and child. Immediate termination of 

pregnancy to prevent maternal death was traditionally advised by many.12-345 In 1990 

Sibai introduced the term ELLP for those patients with elevated liver enzymes and low 

platelet count but without hemolysis.6 Six years later he compared maternal outcome of 

pregnancies complicated by HELLP, partial HELLP (ELLP) syndrome and severe 

preeclampsia.7 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 

aggressively. Women with HELLP syndrome had significantly more serious maternal 

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

demonstrate severe maternal complications and deaths resulting from HELLP syndrome, 

only few studies report on a consecutive cohort of patients.891011 In two of these studies 

pregnancy was terminated shortly after onset of the syndrome in most patients10-11 and in 

one invasive cardiovascular monitoring and plasma expansion were used.8 A conservative 

temporizing management was described earlier by our group comparing women with severe 

preeclampsia and with (H)ELLP syndrome.9 This study demonstrated, that the gestational 

age at the onset of disease was the best predictive factor for adverse perinatal outcome, 

while the magnitude of abnormal laboratory results was not. The aim of the present study 

was to describe a larger cohort of patients with (H)ELLP syndrome to demonstrate the 

natural progress of the disease in relation to maternal mortality and morbidity. 

Patients and Methods 
All patients (n=127) admitted between January 1984 and January 1996 to the Academic 

Medical Center, a tertiary referral center, with (H)ELLP syndrome and a live singleton fetus 

were included. The HELLP syndrome was defined by hemolysis (serum lactate 

dehydrogenase (LDH) > 600 U/L), serum aspartate aminotransferase (ASAT) > 50 U/L 

and platelet count < 100x109/L. According to Sibai6 patients without hemolysis were defined 

as having ELLP syndrome (simultaneous occurrence of ASAT > 50 U/L and platelet count 

< 100x109). Patients with preexisting hypertension, cardiac or renal abnormality and diabetes 

mellitus were excluded. 

Treatment consisted of bed rest and salt restricted diet. Antihypertensive medication was 

administered if diastolic blood pressure was 115 mmHg or higher. Oral alpha-methyldopa 

was the drug of first choice, intravenous dihydralazine was used if faster reduction of 



blood pressure seemed necessary. Magnesium sulphate was given either for prevention 

or for treatment of eclampsia. Analgesics were given for headache or abdominal pain as 

necessary. Tocolytics were not administered. During the first seven years of the study, 

corticosteroids to enhance fetal lung maturity were not administered to patients with 

hypertension or fetal growth retardation. This policy was changed in 1992 from which time 

corticosteroids were given to all women expected to deliver before 33 weeks. Platelet 

transfusion was only administered when platelet count was < 50x1 O9 /L either before 

cesarean section or when bleeding complication occurred. 

Improvement or deterioration 3 (± 1) days and 7 (± 2) days after admission were defined 

by a change of more than 25% of all relevant laboratory test results (ASAT, platelets and 

LDH for HELLP or ASAT and platelets for ELLP). If any of the test results did not alter more 

than 25 %, the condition was defined as stable. 

The endpoint of the study was maternal morbidity, which included the following conditions: 

cerebral hemorrhage, cerebral ischemic lesions and sagittal venous sinus thrombosis. 

These were diagnosed by computer scan, which was performed when indicated by 

neurological abnormalities. Eclampsia was defined by the occurrence of one or more 

convulsions. Pulmonary edema was diagnosed by clinical- and chest x-ray findings. Renal 

insufficiency was defined by a decline in creatinine clearance to < 20 ml/min. 

Gestational age was calculated from the date of the last menstrual period and early 

ultrasonographic examination if available. Gestational age in this analysis refers to 

gestational age at the time of delivery and in cases of antenatal mortality to gestational 

age at the time of fetal death. 

Fetal condition was monitored by daily fetal heart rate monitoring from 26 weeks onwards 

and weekly ultrasound. Elective delivery was performed predominantly for fetal indications. 

When fetal distress became apparent at an early gestational age and neonatal prognosis 

was assumed to be extremely poor, the decision was taken to refrain from intervention and 

the inevitability of fetal death was accepted.12 This decision was only made after extensive 

discussion between neonatologist, obstetrician and parents. Perinatal mortality consisted 

of all fetal deaths and neonatal deaths within 28 days of birth. 

Results 
127 patients met the inclusion criteria (Table 1). On admission 67 (53%) had HELLP 

syndrome and 60 (47%) ELLP syndrome. Nineteen patients already had severe 

complications on admission (Table 2). Sixteen patients had eclampsia prior to admission. 
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Table 1. 
Characteristics on admission of patients with ELLP and HELLP syndrome. Data presented as 
number with percentage between brackets or median with range between brackets. 

ELLP HELLP 

Total number of patients 60 67 
Age (years) 29(17-40) 27(20-40) 
Nulliparae (n) 47(78%) 54(81%) 
Diastolic blood pressure (mm Hg) 110(85-125) 105(55-150) 
Gestational age (wks) 31(25-41) 31(21-41) 
Antihypertensive medication (n) 24(40%) 19(28%) 
Proteinuria (g/L) 1.4(0-16) 4.0(0-44) 
Platelets (x109/L) 75(14-99)* 50(8-99)* 
ASAT (U/L) 127 (50-761 ) * 226 (63-1947) * 
LDH(UVL) 382(159-582) 834(600-3550) 

* P<0.05 

Two of these developed a cerebral hemorrhage, one a sagittal venous sinus thrombosis and 

two had a cerebral ischemic lesion. Three other patients had a cerebral ischemic lesion 

without eclampsia. Five patients had eclampsia after admission: two patients, who had suffered 

at least one seizure before admission, experienced another seizure shortly after admission; 

two patients developed eclampsia for the first time shortly after admission and one patient 

had an eclamptic seizure 4 days after admission. In total 22 patients had severe complications. 

Pulmonary edema or renal insufficiency necessitating dialysis were not observed. Maternal 

morbidity was more frequent in the HELLP group than in the ELLP group. 

Table 2. 
Specification of serious complications in patients with ELLP and HELLP syndrome. Some 
patients had more than one complication. 

ELLP HELLP 

Total number of patients 60 67 
Patients with serious complication 6(10%) 16(24%) 

Cerebral hemorrhage ** 0 2 (3%) 
Eclampsia 5 (8%) 14(21%) 
Cerebral ischemic lesions 1 (2%) 4 (6%) 
Sagittal venous sinus thrombosis 0 1 (1%) 
Pulmonary edema 0 0 
Renal insufficiency 0 0 
Partial abruptio placentae 2 (4%) 0 

** 2 maternal deaths 23 
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Two patients died of cerebral hemorrhage. One patient was a 26 year old nullipara who 

had an uncomplicated pregnancy until 28 weeks of gestation when she complained of 

epigastric pain and went to her midwife. In the evening she was admitted to hospital 

elsewhere. The diastolic blood pressure was 100 mmHg, she had proteinuria, other 

laboratory results were normal. She was treated with phénobarbital and flurazepam. The 

next morning she had an eclamptic seizure. She was treated with magnesium sulphate. In 

the afternoon, when her neurological condition began to deteriorate, she was transferred 

to the Academic Medical Center. On admission diastolic blood pressure was 105 mmHg 

and laboratory results met the criteria for HELLP syndrome. A computer scan showed 

intracerebral hemorrhage. She was operated on the same evening. The same day a stillbirth 

occurred and shortly thereafter a boy was born with a birth weight of 1080 grams. Several 

days later her neurological condition deteriorated. She died eleven days after admission 

due to raised intracranial pressure. Permission for autopsy was denied. The second patient 

was a 38 year old nullipara under the care of a midwife. In early pregnancy her diastolic 

blood pressure was 80 mmHg. At her last antenatal visit at a gestational age of 39 weeks, 

diastolic blood pressure was 90 mmHg. She had no symptoms and no proteinuria. Six 

days later she awoke with severe headache and vomiting. Shortly after she had a seizure 

at home. On admission to the Academic Medical Center her blood pressure was 250/150 

mmHg and she was comatose. She was intubated and ventilated artificially. Laboratory 

values on admission were platelets 68x109/L, ALAT 308 U/L, LDH 1598 U/L. Computer 

scan showed a cerebral hemorrhage, which was operated upon the same morning. In the 

same session a cesarean section was performed. A boy was born in good condition with a 

birth weight of 3270 grams. One day later brain death was established and treatment 

terminated. Autopsy was not permitted. In these two cases of maternal death no patient or 

doctor delay occurred. 

Abnormal laboratory results were not considered sufficient reason to terminate pregnancy. 

Figures 1a, 1b and 1c show the interval between minimal platelet count and maximum 

value of ASAT or LDH and delivery. 

Median prolongation of pregnancy after admission was 6 days (range 0-49) for patients 

with ELLP and 4 days (range 0-59) for patients with HELLP Prolongation of pregnancy 

was longer at an earlier gestational age (Table 3). 

35 patients (28%) were delivered within 24 hours after admission (Table 4). Blood pressure 

was higher and laboratory results on admission were more aberrant in these patients than 

in the patients for whom delivery was deferred more than 24 hours. Furthermore, these 

patients had a more advanced gestational age on admission. Fetal distress and the need 

to deliver occurred more often in the presence of serious maternal morbidity (Table 4). 



Table 3. 
Number of days prolongation of pregnancy in patients with ELLP or HELLP admitted before 
28 weeks, at 28-32 weeks and after 33 weeks. Data are presented as number or median with 
range between brackets. 

ELLP 

N prolongation 

HELLP 
N prolongation 

< 28 weeks 
28-32 weeks 
> 33 weeks 
All 

8 7 (3-43) 16 11 (1-59) 
35 7 (0-49) 37 6 (0-52) 
17 3 (0-26) 14 1 (0-9) 
60 6 (0-49) 67 4 (0-59) 

Table 4. 
Characteristics of patients with ELLP and HELLP syndrome subdivided for interval between 
admission and delivery or fetal death more or less than 24 hours. Data presented as number 
with percentage between brackets or median with range between brackets. 

< 24 hours (n=35) >24 hours(n=92) 

ELLP HELLP ELLP HELLP 

Number of patients 14 21 46 46 
Admission 

Gestational age (wks) 31 (28-41) 34 (27-40)* 31 (25-40) 30 (21-41)* 
Diastolic BP (mmHg) 112(100-125)* 110(85-150) 108(85-120)* 100(55-130) 
ASAT U/L 160(54-585) 351 (65-1353) 125 (51-761) 216(63-1947) 
LDH U/L 351 (159-576) 988 (600-3550)* 384 (225-582) 745 (600-3496)* 
Platelets x109/L 56 (28-88)* 53(16-92) 80(14-99)* 48 (8-99) 

Maternal mortality (n) 0 (0%) 2 (10%) 0 (0%) 0 (0%) 
Serious morbidity (n) 4 (29%) 7 (33%) 2 (4%) 7(15%) 

Delivery or fetal death 
Gestational age (wks) 31.4 (28.2-41 ) 34 (27-40) 34 (27-41 ) 32 (24-41 ) 
Birth weight (grams) 1240(715-3135) 1550(720-3270) 1370(605-3780) 1135(360-3560) 

*P<0.05 

Thirteen patients with serious morbidity (4 ELLP, 9 HELLP) were delivered within 24 hours, 

while in 9 patients with serious morbidity (2 ELLP, 7 HELLP) pregnancy was prolonged 

more than 24 hours. In these 9 patients median gestational age at admission was 27 

weeks (range 21-33) and median prolongation of pregnancy was 14 days (range 1-25). 

Three days after admission 79 patients (62%) were not yet delivered (Table 5a). Deterioration 

of all laboratory results occurred in 9 cases (11 %), stabilization in 38 (48%) and improvement 

in 32 (41 %). Seven days after admission 65 (51 %) were undelivered (Table 5b). Only one 
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Table 5a. 
Change of all relevant laboratory values (LDH, ASAT and platelets in HELLP, ASAT and platelets 
in ELLP) 3 (± 1) days after admission. 

Deterioration Stabilization Improvement Total 
> 25% ± 25% > 25% 

ELLP 2(5%) 22(54%) 17(42%) 41 
H E L LP 7(18%) 16(42%) 15(40%) 38 
Total 9(11%) 38(48%) 32(41%) 79 

Table 5b. 
Change of all relevant laboratory values (LDH, ASAT and platelets in HELLP, ASAT and platelets 
in ELLP) 7 (± 2) days after admission. 

Deterioration Stabilization Improvement Total 
> 25% ± 25% > 25% 

ELLP 0 (0%) 8 (24%) 26 (76%) 34 
HELLP 1(3%) 11(36%) 19(61%) 31 
Total 1(2%) 19(29%) 45(69%) 65 

of these patients (2%) showed deterioration of all laboratory results, while stabilization 

occurred in 19 (29%) and improvement in 45 (69%). 

Cesarean section was performed in 73 patients (57%). One patient with HELLP had a post 

operative abdominal hematoma requiring repeat laparotomy. Twenty seven (21%) patients 

required blood or blood products to correct hypovolemia, anaemia, or coagulopathy. Two 

patients, one in each group, had venous thrombosis post partum: one patient 3 weeks 

after a vaginal delivery, the other patient 3 months after cesarean section on starting oral 

contraceptives. All surviving patients recovered completely. 

Fetal death occurred in 21 cases (16.5%). In 20 of these cases we refrained from intervention 

because neonatal prognosis was assumed to be extremely poor. One stillbirth was 

unexpected, at a gestational age of 36 weeks with a birth weight of 1700 grams. Neonatal 

death occurred in 5 cases. Perinatal mortality was 20.4%. 



Discussion 
Our study demonstrated that temporizing management of the (H)ELLP syndrome with 

appropriate antihypertensive and anticonvulsive treatment was not accompanied by an 

increase in maternal mortality or morbidity after admission. The two mothers who died 

developed complications within a very short space of time. No patient or doctor delay 

occurred and intracerebral hemorrhage was already present on admission. It is unlikely 

that an emergency cesarean section would have changed maternal outcome. Furthermore, 

all severe complications were already present on admission or occurred during stabilization 

immediately thereafter, except in one case when the patient experienced a seizure after 

four days. 

Only a few studies have reported on maternal mortality and morbidity of (H)ELLP syndrome 

in a consecutive cohort of patients. Sibai3 reported 2 maternal deaths out of 112 patients 

with HELLP syndrome (1.6%). Two later studies1013 documented a maternal mortality rate 

of 1.1%. In these studies patients with HELLP syndrome were delivered shortly after 

admission. The maternal mortality rates were comparable with our study. 

Visser8 and Wallenburg managed patients with HELLP syndrome using plasma volume 

expansion in order to prolong pregnancy. In their study of 128 patients with HELLP 

syndrome, complete antepartum resolution of the HELLP syndrome including normalization 

of liver enzymes occurred in 55 out of 106 patients who did not deliver within 48 hours. 

This is comparable to our results with temporizing management without plasma expansion 

as demonstrated in Table 5. The HELLP syndrome patients in Visser's study were matched 

with 128 patients with severe preeclampsia. Maternal and neonatal outcome did not differ 

significantly between these groups. We have also reported a similar maternal and perinatal 

outcome after temporizing management of the HELLP syndrome compared with severe 

preeclampsia without HELLP syndrome.9 Although plasma volume expansion has been 

proposed as the treatment of choice for both preeclampsia and HELLP syndrome, no 

supportive evidence is available that this treatment is superior to temporizing management 

without volume expansion.14 

Perinatal mortality associated with the HELLP syndrome ranges from 7.7% to 60%.2-3-10-15 

In his study of 112 patients with the HELLP syndrome Sibai reported an overall perinatal 

mortality of 36.7% and significant neonatal morbidity.3 Since preterm birth is the main 

cause of neonatal mortality and morbidity in patients with severe preeclampsia,161718 our 

intention was to prolong pregnancy and only to deliver preterm infants if fetal distress 

occurred. Perinatal mortality was high in our study (20%) mainly because it was standard 

practice during the first part of our study to refrain from cesarean section in those cases in 

which neonatal outcome was expected to be poor.12 From 1992 corticosteroids to enhance 
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fetal lung maturity were administered and our criteria for non-intervention changed in 

accordance with improving neonatal intensive care techniques. It should be realized that 

the aim of this study was to describe the clinical progress and maternal outcome of the 

(H)ELLP syndrome following temporizing management. In all cases where fetal death was 

inevitable the (H)ELLP syndrome improved afterwards and none of the mothers suffered 

from serious sequelae. 

We do not deny that (H)ELLP syndrome can be very dangerous for the mother. Our study 

has demonstrated that the syndrome can develop very rapidly and that the severity of 

complications is mostly determined during the onset of the syndrome. Appropriate medical 

treatment for the dangerous symptoms of extreme hypertension and seizures should be 

administered urgently. Our study does not support the general recommendation for 

immediately termination of pregnancy in patients with (H)ELLP syndrome when fetal 

condition is satisfactory. It is unlikely that a more aggressive approach would have reduced 

maternal mortality or morbidity. 
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To compare maternal and perinatal outcome of pregnancies 

complicated by pregnancy induced hypertension and HELLP 

syndrome with the outcome of pregnancies complicated by 

preeclampsia only. 

It was a retrospective cohort study. Fifty one patients with 

pregnancy induced hypertension and HELLP syndrome were 

matched with 51 preeclamptic patients according to parity and 

gestational age on admission in hospital. Management was 

expectant, treatment only symptomatic and delivery was mainly 

effectuated because of fetal condition. 

There was no maternal mortality in either group; maternal morbidity 

was more frequent in the HELLP group. Immediate intervention 

within a few hours of admission because of fetal distress more 

often occurred in the HELLP group. In both groups 41 children 

(80%) are still alive, with one major handicapped child in each 

group. Logistic regression analysis identified gestational age on 

admission and antihypertensive treatment on admission as 

significant contributors to perinatal mortality or major handicap. 

Whether the patient belonged to the HELLP group or the 

preeclamptic group had no influence on outcome. 

Expectant management of pregnancy induced hypertension with 

HELLP syndrome and preeclampsia without HELLP syndrome 

results in similar maternal and perinatal outcome. Perinatal 

outcome is strongly influenced by gestational age and the severity 

of hypertension as expressed by the need of antihypertensive 

treatment, irrespective of the underlying syndrome. 
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Introduction 
The HELLP syndrome is defined by the combination of hemolysis, elevated liver enzymes 

and low platelets in pregnancy. It is said to occur in 4-35% of pregnancies complicated by 

preeclampsia.1234 The variety relates to composition of hospital populations and referral 

systems. Furthermore, 15% of HELLP syndrome patients present with mild hypertension 

or without significant proteinuria.2 These patients may or may not be labelled preeclamptic. 

HELLP syndrome is associated with poor maternal and fetal outcome.23567 The reported 

maternal mortality of the HELLP syndrome ranges from 0% to 24%.2 Patients with HELLP 

syndrome have increased risk of diffuse intravascular coagulation, abruptio placentae, 

acute renal failure, pulmonary edema and ruptured liver hematoma.2 3 The perinatal mortality 

ranges from 8% to 37%.8 2 Most of the perinatal deaths are related to fetal malnutrition and 

asphyxia, extreme preterm birth and abruptio placentae. General opinion regards HELLP 

syndrome a higher risk for mother and child compared to preeclampsia. In 1982 Weinstein 

described the syndrome for the first time and summarized the general opinion, judging 

conservative management in the patient with HELLP syndrome to be disadvantageous to 

maternal survival.5 He proposed aggressive supportive therapy and expeditious delivery 

to avoid maternal death and to minimize neonatal mortality. Data on the effectiveness of 

this aggressive approach are scarce. One case-controlled study compares outcome in 

HELLP and preeclampsia patients.10 This study demonstrated that the course and outcome 

of pregnancy in patients with severe preeclampsia receiving temporising hemodynamic 

treatment with invasive monitoring on an intensive care unit does not depend on the 

presence of the HELLP syndrome. Although plasma volume expansion has been proposed 

as the treatment of choice for both preeclampsia and HELLP syndrome, no supportive 

evidence is available.11 The present study compares fetal and maternal outcome of 

pregnancy induced hypertension combined with HELLP syndrome, with pregnancies 

complicated by preeclampsia without HELLP syndrome, in order to test the hypothesis 

that under expectant treatment the risk of perinatal mortality in HELLP patients is not 

increased. 

Patients and Methods 
All patients admitted to the Academic Medical Center, a tertiary referral center, between 

January 1, 1984, and January 1, 1991, presenting the HELLP syndrome and a diastolic 

blood pressure of >100 mm Hg (Korotkoff 4) on admission (n=52) were included in the 

HELLP syndrome group. The HELLP syndrome was defined as a platelet count less than 



100x109/L and plasma aspartate (ASAT) and/ or plasma alanine aminotransferases (ALAT) 

levels of > 50 units per liter (determined at 37SC) in the second half of pregnancy. The 

preeclampsia group consisted of all patients (n=134) admitted from January 1, 1984, until 

January 1,1989, with a diastolic blood pressure > 100 mm Hg (Korotkoff 4) on two occasions 

at least 4 hours apart combined with proteinuria of 0.5 g/L or more. 

Only patients not in labor, with a live singleton pregnancy on admission were included. We 

excluded patients with preexisting disease (vascular disease, renal disease, diabetes 

mellitus and patients treated for préexistent hypertension). 

Patients were treated with expectant management to prolong pregnancy, especially in 

early gestation. Treatment consisted of bed rest, a sodium restricted diet of approximately 

400 mg sodium/ 24 h, antihypertensive and anticonvulsant treatment with noninvasive 

monitoring of fetal and maternal condition. Elective delivery was mainly effectuated for 

fetal reasons and only occasionally for maternal condition. Antihypertensive medication 

was given if the diastolic blood pressure reached 115 mm Hg. Oral alpha-methyldopa was 

the drug of first choice; intravenous dihydralazine was used if a faster reduction of blood 

pressure seemed required (diastolic blood pressure > 120 mm Hg). Additional medication 

for sedation in case of unrest (phénobarbital) or treatment of pain (paracetamol and 

morphium) was given when indicated. Magnesium sulphate was used for treatment of 

eclampsia and impending eclampsia. Fetal condition was assessed by at least daily fetal 

heart rate monitoring (non stress test) from 26 weeks onwards. Elective delivery was 

performed when electronic fetal monitoring showed deterioration of the fetal condition. If 

fetal distress became apparent in early gestation, and neonatal prognosis was assumed 

to be extremely poor, the decision was taken to refrain from intervention and a possible 

fetal death was accepted.12 This decision followed extensive discussions between the 

neonatologist, the obstetrician and the parents. 

Both groups were sorted in random order. The patients in the HELLP group were then 

matched sequentially with patients in the preeclampsia group, controlling for parity 

(Primigravida or multigravida) and gestational age on admission. A maximum difference of 

12 days in gestational age was accepted. The matching procedure was performed prior to 

availability of patient characteristics or results except for gestational age and parity. 

Endpoints of the study were maternal complications (neurological, renal, thromboembolic), 

perinatal mortality (until the age of 4 weeks) and major handicaps of the surviving infants. 

Major handicaps were defined as severe disturbances in activities of daily living, with 

dependence on others. Perinatal mortality and handicaps were combined as adverse 

perinatal outcome. Small for gestational age was defined as a birthweight below the 10th 

percentile of a Dutch birthweight chart.13 
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Primary analysis involved the comparison of the two matched groups. Data were analyzed 

using BMDP statistical software (Los Angeles, USA). Differences between groups were 

tested two-sided by use of the chi-square test or Student's t-test as appropriate. Statistical 

significance was considered at P < 0.05. The influence on adverse perinatal outcome of a 

number of independent variables on admission was analyzed by logistic regression analysis 

to address the interaction between these factors. A first analysis was performed using the 

criteria for classification of HELLP and preeclampsia (thrombocytes, ASAT, blood pressure 

and proteinuria) both as a continuous variable and as a dichotomous variable with a cut of 

value according to the selection criteria. In a second analysis the independent variables 

were HELLP or preeclampsia, gestational age at admission (in weeks), parity (primi or 

multiparous), antihypertensive treatment, eclamptic seizures, hematocrit (< or > 0.39). 

Results 
A group of 51 patients with HELLP syndrome were matched with 51 patients with 

preeclampsia. One patient with the HELLP syndrome could not be matched because of 

the very early gestational age of 21 weeks. In the preeclampsia group 83 women were left 

unmatched. Table 1 shows the patient characteristics on admission. There were 40 

nulliparous and 11 parous patients in both groups. Although proteinuria was not an entry 

criterion, 37 patients in the HELLP group had proteinuria of 0.5 g/L or more on admission. 

Five patients in the HELLP group had at least one eclamptic seizure before admission; 

three patients had a seizure during admission, all within 12 hours after admission. In the 

preeclampsia group two patients had an eclamptic seizure before admission and none 

after admission. 

Table 1. Characteristics on admission. Data presented as number with percentage between 
brackets or median with range between brackets. 

HELLP Preeclampsia 
(n=51) (n=51) 

Age (years) 27(17-38) 27(17-45) 
Gestational age (wks) 31.0 (25.0-41.1) 30.8 (25.1-40.3) 
Systolic blood pressure (mmHg) 160(140-200)* 150(120-215)* 
Diastolic blood pressure (mm Hg) 110(100-130) 105(100-140) 
Eclampsia (n) 5 2 
Antihypertensive treatment (n) 13 7 
Temporary hemiplegia (n) 2 0 

* p = 0.0008 



Two patients in the HELLP group had transitory symptoms of hemiplegia on admission, 

due to cerebral venous thrombosis and ischemic lesion in the left hemisphere respectively. 

Both patients recovered completely. 

Prior to admission, thirteen patients in the HELLP group and seven patients in the 

preeclampsia group had been given antihypertensive treatment. Three additional patients 

in each group received antihypertensive treatment shortly after admission. In the 

preeclampsia group three women were treated with tocolysis before admission; they did 

not receive corticosteroids. Two patients who received corticosteroids without tocolysis 

were referred from other hospitals. In the HELLP group one woman was treated with 

corticosteroids before admission, none had tocolysis. During admission no patients were 

treated with tocolysis or corticosteroids. Nine patients admitted with preeclampsia developed 

a HELLP syndrome after admission; they were allocated to the HELLP group when they 

met the requirements. 

Maternal outcome 
Table 2 shows maternal outcome. The median interval between admission and delivery 

was 3 days in the HELLP group (n=51) and 9 days in the preeclampsia group (n=51). 

Cesarean section within 12 hours after admission because of fetal distress was performed 

in 15 cases of the HELLP group and in 2 cases of the preeclampsia group. Nineteen 

patients in the HELLP group had platelets of 50 X 109/L or less on admission. Fifteen 

Table 2. Maternal outcome. Data presented as number with percentage between brackets or 
median with range between brackets 

HELLP Preeclampsia 
(n=51) (n=51) 

Prolongation of pregnancy (days) 
Gestational age <= 35.0 weeks (n) 

Prolongation < 24 hrs(n) 
Gestational age > 35 weeks (n) 

Prolongation < 24 hours (n) 
Delivery by cesarean section (n) 
Maternal mortality (n) 
Maternal morbidity (n) 

Eclampsia 
Partial abruptio placentae 
Pulmonary edema 
Post partum cardiomyopathy 
Post partum renal insufficiency 
Antihypertensive treatment 
Deep vein thrombosis post partum 

3 (0-59) 
41 

9 (0-63) 
41 

14(34%) 
10 

4(10%) 
10 

6 (60%) 
26(51%) 

0 

0 ( 0%) 
32 (63%) 

0 

3 0 
0 1 
0 0 
0 0 
0 0 
16 10 
2 0 
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patients had platelets of 50 X 109/L or less on delivery. In eight cases of HELLP syndrome 

platelet transfusions were given during delivery because of a very low platelet count (<50 

x109/L), six times this occurred during cesarean section. More patients in the HELLP group 

than in the preeclampsia group received other blood products like packed cells or fresh 

frozen plasma to correct anemia, coagulopathy, or both (eleven versus two). Table 2 shows 

that in the HELLP group of < 35 weeks 14 patients delivered within 24 hours. The other 27 

patients had a median prolongation of 3 days (range 0-59). In the preeclampsia group 

< 35.0 weeks four patients delivered within 24 hours. The median prolongation of the 

other 37 patients was 9 days (range 0-63). 

Figure 1 shows that the number of days from admission to delivery in the HELLP group 

was not related to platelet count on admission or the lowest value after admission. In 22 

(71%) of 31 patients whose pregnancy was prolonged for more than 24 hours platelets 

decreased further after admission. 

Platelets x lO'/L 

30 40 

Prolongation (days) 

Figure 1. Prolongation of pregnancy in days after admission and the platelets on admission 
and the minimum value of platelets x 109/L 

Figure 2 shows the prolongation of pregnancy in relation to values of ASAT of the HELLP 

group. In 17 (55%) of 31 patients whose pregnancy was prolonged for more than 24 hours, 

ASAT increased further after admission. 
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30 40 
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Figure 2. Prolongation of pregnancy in days after admission and the ASAT on admission and 
the maximum ASAT in U/L 

Fifteen HELLP patients showed a complete remission and normalisation of laboratory 

abnormalities without termination of pregnancy or fetal death. 

After fetal death the mother's symptoms and laboratory variables always improved. Sixteen 

patients of the HELLP group and ten in the preeclampsia group were given antihypertensive 

treatment. Two patients of the HELLP group developed deep venous thrombosis post 

partum, one patient after vaginal delivery and the other after cesarean section. 

All mothers recovered completely after delivery. 

Perinatal and postnatal outcome 
Fetal death occurred in ten cases in the HELLP group. In nine cases we did not intervene 

deliberately because the chance of survival was considered to be low12 and the risk of 

serious handicap high (Table 3). There were six fetal deaths in the preeclampsia group; in 

five cases we refrained from intervention. No neonatal deaths occurred in the HELLP 

group and three in the preeclampsia group. One child in the preeclampsia group died at 

the age of 3 months. He was born by cesarean section because of fetal distress at a 

gestational age of 29 weeks with a birth weight of 970 grams and in good condition. At the 

age of 3 months he suddenly became unwell at home. Post mortem examination showed 
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Table 3. Perinatal and postnatal outcome. Data presented as number with percentage between 
brackets or median with range between brackets. 

HELLP Preeclampsia 
(n=51) (n=51) 

Live born (n) 41 45 
Gestational age (wks) 34.1 (28.3-41.1) 33.7(28.4-41.7) 
Birthweight (g) 1420 (605-3135) 1330 (605-3690) 

Fetal death (n) 10(19.6%) 6(11.8%) 
Gestational age (wks) 29.6 (27.0-35.7) 29.5 (28.5-30.7) 
Birthweight (g) 880 (640-1700) 860 (690-1040) 

Neonatal death (n) 0 (0%) 3 (5.8%) 
Gestational age (wks) 30.0 (28.4-32.5) 
Birthweight (g) 895 (675-925) 

Death >1 month after birth (n) 0 ( 0%) 1 ( 2%) 
Neonatal complications (n) 

Cerebral bleeding > grade 2 0 4 
Artificial ventilation 8 8 
Days of artificial ventilation 2 (0-9) 1.5 (0-9) 
Patent ductus arteriosus 1 3 
Sepsis 2 0 

Major handicaps 1 1 
Total adverse outcome 11 (21%) 11 (21%) 

interstitional pneumonia and fibrosis. In the HELLP group one child has a major handicap. 

This child was born vaginally at a gestational age of 37 weeks with a birth weight of 2680 

gram and in good condition. At the age of 1 year he had a viral meningoencephalitis; at the 

age of 6 years he is severely mentally retarded. It is unlikely that this major handicap is 

caused by the HELLP syndrome. 

In the preeclampsia group one child has a major handicap. This child was born by cesarean 

section because of fetal distress at 37 weeks with a birth weight of 2410 gram in good 

condition (umbilical artery pH 7.25). He developed a cerebral bleeding grade 2 two days 

post partum. At the age of 27 months an atrial septum defect was operated. An abnormal 

chromosome 22 with extra chromosomal material of unknown origin was detected. At the 

age of 5 years he has mental retardation and diplegia. It is uncertain whether this major 

handicap is related to preeclampsia. 

The level of diagnostic criteria for HELLP or preeclampsia (ASAT, platelets, proteinuria or 

diastolic bloodpressure) did not contribute to the risk of adverse perinatal outcome in a 

logistic regression analysis. A second analysis, using diagnosis HELLP or preeclampsia, 

gestational age on admission, parity, the need for antihypertensive treatment, eclamptic 

seizures, hematocrit and plasma creatinine as independent variables demonstrated a 



1.4 1.1 - 1.7 
3.6 1.0 - 12.4 
3.0 0.6 - 15.8 
2.3 0.7- 7.7 
0.6 0.2- 1.9 
0.6 0.2- 2.2 

statistically significant influence on the model only for gestational age (RR 1.4 / week 

gestational age) and antihypertensive treatment (RR 3.6) (Table 4). In both groups about 

two thirds of the infants were small for gestational age. 

In the unmatched preeclampsia group (n=83) one fetal death and two neonatal deaths 

were observed. Perinatal mortality is much lower in this group than in the matched group 

(3.6% vs 19.6%). The gestational age in the matched group was 30.8 (25.1-40.4), in the 

unmatched group 36.1 (26.8-41.0). 

Table 4. Risk factors for unfavourable outcome (death or major handicap) - result of the 
multivariate logistic regression analysis. 

RR 95% confidence limits 

Gestational age at admission / week decrease 
Antihypertensive treatment (yes / no) 
Eclampsia (yes / no) 
Hematocrit (more or less than 0.38) 
Parity (multi / nulli) 
Preeclampsia / HELLP 

Discussion 
Most published evidence suggests outcome after the HELLP syndrome to be poor.289 In 

this study we compared maternal and perinatal outcome of the HELLP syndrome (defined 

as elevated liver enzymes and low platelets, combined with pregnancy hypertension), 

versus preeclampsia without HELLP As perinatal outcome is influenced by maternal 

hypertension14 only patients with HELLP syndrome and concomitant hypertension were 

included. The importance of hypertension is illustrated by our finding that receiving 

antihypertensive treatment was a risk factor for adverse outcome. Only patients with severe 

hypertension were treated. Notwithstanding the fact that their blood pressure reading was 

reduced by treatment they were still at risk for adverse outcome. Because blood pressure 

was influenced by treatment the logistic regression analysis did show any contribution of 

this variable to the model predicting adverse outcome. 

Maternal morbidity was higher in the HELLP group. Severe complications were infrequent 

and were already present on admission or occurred shortly thereafter. After delivery all 

mothers recovered completely. 

Patients with HELLP have an increased risk for thromboembolic complications. We 

observed four cases (= 8%): two cases of deep vein thrombosis, one cerebral venous 

thrombosis and one transitory lesion in the left hemisphere. 
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The intention of temporising treatment is prolongation of pregnancy as long as fetal condition 

allows. Gestational age is a major factor influencing adverse outcome. Continuation of 

pregnancy for more than 24 hours was possible in 27 of 41 patients with HELLP below 35 

weeks gestational age. In 15 patients laboratory abnormalities normalised completely. Only 

few case reports on spontaneous recovery of HELLP syndrome are available in literature.1516 

However, improvement and recovery may be temporary. 

In those cases in which we refrained from cesarean section because of an unacceptable 

prognosis for the infant maternal symptoms always improved considerably after the fetal 

death. 

Perinatal mortality is high in both matched groups. Our figures were influenced by our 

policy to refrain from intervention in selected cases for fear of major handicap.17 The perinatal 

outcome after HELLP and after preeclampsia is identical after adjustment for gestational 

age and parity. 

In earlier reports on HELLP2 7 the proportion of small for gestational age infants is 33 %. In 

our study in both groups two thirds of the infants were small for gestational age. Our 

selection of severe hypertensive patients only and our policy to prolong pregnancy could 

account for this difference, as fetal growth is usually impaired in severe hypertension. 

Furthermore, a possible selection took place before admission, because referral from other 

hospitals occurred on the basis of severe fetal growth retardation and fetal distress. 

Adverse perinatal outcome was not influenced by the severity of laboratory abnormalities 

or maternal complications such as eclamptic seizures in this study. The perinatal mortality 

in the unmatched preeclampsia group was much lower than in the matched preeclampsia 

group (3.6% versus 19.6%). This difference can be explained by the earlier gestational 

age in the matched group (median 30.8 weeks, range 25.1-40.4) as compared to the 

unmatched group (median 36.1 weeks, range 26.8-41.0). In the complete preeclampsia 

group perinatal mortality was 10% (13 out of 134). 

One case-controlled study10 compared outcome in HELLP and preeclampsia patients. The 

patients received temporising hemodynamic treatment with invasive monitoring. The course 

and outcome of pregnancy in patients with severe preeclampsia did not depend on the 

presence of the HELLP syndrome, which confirmed our findings. Their study was performed 

in the same country as our study, the perinatal mortality in the HELLP group was 14.1 %, in 

the preeclampsia group 14.8%. The perinatal mortality in our study was 19.6% in both 

groups, mainly because of our policy to refrain from intervention for fear of major handicap. 

Our supposition that refraining from cesarean section in cases of early severe growth 

retardation would prevent major handicaps of the infant appeared to be endorsed in a 

comparative study11, but was not confirmed in a second more extensive study.1718 Since 



then our management has changed. However, the comparison of temporising management 

between 2 groups of patients as described in the present paper, remains valid. 

Conclusion 
Clinical evidence does not support a different approach to managing pregnancy induced 

hypertension with the HELLP syndrome and preeclampsia without the HELLP syndrome. 

Initial conservative approach in patients with HELLP syndrome will in some cases allow 

the symptoms to resolve and in others the pregnancy can at least be prolonged to the 

possible advantage of the infant. 

Perinatal outcome is primarily influenced by gestational age on admission and the severity 

of hypertension as expressed by the need of antihypertensive treatment. 
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Abstract 

Objective 

Patients and Methods 

Results 

Conclusion 

To evaluate maternal and perinatal outcome of hemodynamic 

temporizing management in severe preeclampsia. 

Study group of 57 preeclamptic women, gestational age 35 wks 

or less, treated with plasma volume expansion and vasodilatation 

under invasive hemodynamic monitoring, retrospectively matched 

with a control group treated in another center without volume 

expansion and invasive monitoring. 

In both groups pregnancy was prolonged with 10-11 days. 

Maternal morbidity was low in both groups. No complications of 

hemodynamic monitoring were observed. Perinatal mortality was 

not significantly different between the study group (7.1%) and 

the control group (14.3%). SGA-infants were significantly less 

frequent in the study group (9%) than in controls (33%). 

Temporizing treatment of patients with early severe preeclampsia, 

with or without plasma volume expansion and invasive hemodynamic 

monitoring, may reduce neonatal mortality and morbidity. The 

difference in birth weight between study group and control group 

may be an effect of the therapy or may be caused by selection bias. 

The perinatal outcome in the study group suggests that there may 

be a subgroup of patients who might benefit from hemodynamic 

treatment. 

46 
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Introduction 
In comparison with normotensive pregnancy, preeclampsia in untreated patients is 

characterized by a disturbance of the maternal circulation with a contracted plasma volume, 

low cardiac output, and high systemic vascular resistance.'2 Several studies have shown 

that the abnormal maternal hemodynamic condition can be corrected with plasma volume 

expansion34 and pharmacologic vasodilatation.567 This approach has been used for 

temporizing treatment of preeclamptic women in the second or early third trimester, in an 

attempt to prolong gestation in order to enhance fetal maturity and to reduce neonatal 

morbidity and mortality caused by preterm birth.357 As yet, there are no data on the perinatal 

results of such hemodynamic temporizing management. Therefore, we evaluated the course 

and outcome of pregnancy in 57 nulliparous preeclamptic women with a gestational age 

below 35 weeks, treated in the obstetric intensive care unit of the University Hospital 

Rotterdam Dijkzigt (AZR-D) with bed rest, plasma volume expansion and pharmacologic 

vasodilatation under invasive central hemodynamic monitoring. The findings were compared 

with those in an equal number of nulliparous preeclamptic patients matched for gestational 

age, admitted to the Department of Obstetrics of the University Hospital Amsterdam (AMC) 

for conservative temporizing treatment without volume expansion and central hemodynamic 

monitoring. 

Patients and Methods 
The study population consisted of nulliparous women with severe preeclampsia admitted 

to the AZR-D between 1 January 1985 and 31 December 1988. The control group was 

selected from nulliparous preeclamptic women, admitted to the AMC between 1 January 

1984 and 31 December 1988. Severe preeclampsia was defined as the occurrence after 

20 weeks' gestation of a diastolic blood pressure of 100 mm Hg or more on two occasions 

at least 4 hours apart and proteinuria of 0,5 g/L or more. All patients selected for the study 

met the following criteria: 1 singleton pregnancy with a live fetus; 2 gestational age between 

20 and 34 completed weeks of amenorrhea; 3 not in labor; 4 no antihypertensive medication 

on admission; 5 no known preexisting hypertensive, cardiac or renal disease. Patients in 

both groups were matched retrospectively according to gestational age on admission 

accepting a maximal difference of one week. The matching was done in both centers in a 

blinded fashion, without knowledge of the course or outcome of pregnancy. 

In both centers patients were treated according to protocols that were not changed during 

the study period. The aim of treatment was to reduce maternal morbidity and to prolong 



gestation in an attempt to reduce neonatal complications of preterm birth. Fetal condition 

was monitored by means of cardiotocography and ultrasound. Decisions to deliver were 

made by the attending obstetricians on the basis of their interpretation of the cardiotocogram 

or of maternal condition. No corticosteroids were used to enhance fetal lung maturation. 

Study group 
Patients were admitted to the obstetric intensive care unit for central hemodynamic 

monitoring with the use of a triple-lumen Swan-Ganz catheter, as described previously.2 

Patients with a pulmonary capillary wedge pressure (PCWP) of less than 10 mm Hg and/ 

or a cardiac index below 3.5 I.min1.irr2 received an intravenous infusion of pasteurized 

plasma at a rate of approximately 250 ml/hr to reach and maintain PCWP values of 10-12 

mm Hg, and a cardiac index between 3.5-4.6 l.mirr1.rrr2. If, after volume expansion, cardiac 

index was still less than 3.5 and diastolic arterial blood pressure was 100 mm Hg or more, 

patients received an intravenous infusion of dihydralazine (Nepresol) at a rate of 1 mg/hr, 

followed by hourly increments of 1 mg, until the cardiac index had reached a value between 

3.5 and 4.6 l.miiV.rrr2, diastolic blood pressure was between 90 and 100 mm Hg, and a 

systemic vascular resistance index of 1600 dyne.s.cm5.m2 or less had been obtained. 

When cardiac index and systemic vascular resistance had reached normal values but 

diastolic blood pressure was still 100 mm Hg or more, antihypertensive treatment with 

alpha-methyldopa (Aldomet) was added. After a stable normal hemodynamic condition 

had been reached and maintained for 24-48 hours, the Swan-Ganz catheter was removed 

and the patient was transferred to the obstetric ward where plasma volume expansion and 

antihypertensive treatment were continued in the doses established under hemodynamic 

monitoring. All patients kept bed rest and maternal condition was continuously assessed 

by monitoring blood pressure, fluid balance and laboratory values. Anticonvulsive treatment 

with diazepam (Valium) was used in exceptional cases in which eclampsia was thought to 

be imminent or convulsions occurred. Diet was unrestricted. If preterm labor occurred and 

delivery was still to be postponed, uterine contractility was inhibited using intravenous 

fenoterol (Partusisten). 

Control group 
Patients were treated with complete bed rest, no intravenous fluids, and a diet containing 

less than 400 mg sodium per 24 hours. In addition, patients with symptoms such as 

headache, upper abdominal pain or visual disturbances received phénobarbital (Luminal) 

orally 30 mg t.i.d.. Antihypertensive medication was given when diastolic arterial blood 

pressure reached and remained at a level of 115 mm Hg or more. Alpha-methyldopa was 
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the drug of choice, intravenous dihydralazine was used when the desired reduction in 

blood pressure was not obtained. Intravenous magnesiumsulfate was administered as 

anticonvulsive treatment; intravenous tocolysis was not used. 

Course and outcome of pregnancy 
General patient characteristics, laboratory data on admission and the last laboratory data 

obtained before delivery were analyzed. Maternal morbidity and mortality, and the effects 

of treatment on prolongation of pregnancy, mode of delivery and indication for delivery, 

were compared in both groups. 

Neonatal data consisted of gestational age at delivery, birthweight and neonatal 

complications. Perinatal mortality included all stillbirths and neonatal deaths occurring within 

28 days of birth in fetuses with a birth weight of 500 g or more. Infants were defined as 

small-for-gestational age (SGA) when birth weight was below the 10th centile according to 

gestational age for infants born in the Netherlands. All infants were followed until the age 

of 1.5 years. Major handicaps were defined as cerebral palsy, mental retardation, and 

severe visual or hearing defects. 

Data analysis 
The study design was based on intention to treat; all patients who were enrolled in the 

study were analysed, including when they were delivered before the actual start of 

temporizing treatment. Data are presented as median and range, unless stated otherwise. 

Wilcoxon's rank-sum and rank-sign tests, and chi-square tests were used for statistical 

analysis, as appropriate. A p-value < 0.05 was taken as the level of significance. 

Results 
During the study period 68 consecutive patients who met the inclusion criteria for the study 

were admitted to the AZR-D, and 60 to the AMC. From the study group 57 patients could 

be matched with 57 patients in the control group. The characteristics of patients in both 

groups are shown in Table 1. There were no significant differences between groups with 

regard to the severity of the hypertension and the amount of proteinuria. The HELLP 

syndrome was defined as a platelet count below 100x109/L and serum aspartate (ASAT) 

and serum alanine aminotransferases (ALAT) levels of 50 U/L or more. There was no 

difference in the incidence of HELLP or eclampsia on admission between groups. Of the 

11 patients of the study group that could not be matched, gestational age was 27.0 (26.6-

32.7) weeks, compared with 25 (24.1-34.9) weeks in the 3 nonmatched control patients. 



Table I. Characteristics on admission 

Study group 
n=57 

Control group 
n=57 

Age (years) 27(18-39) 26(19-36) 
Gestational age (weeks) 31.1(26.0-35.0) 31.1(24.9-35.0) 

Systolic blood pressure (mm Hg) 160 (130-230) 160 (125-220) 

Diastolic blood pressure (mm Hg) 110 (100-140) 110(100-140) 

Proteinuria (g/L) 1.9 (0.5-35.7) 1.9 (0.5-44.2) 

HELLP (n) 15 11 

Eclampsia (n) 1 2 

values are median (range), or number, as appropriate 

Maternal outcome 
Laboratory data obtained on admission and at delivery are presented in Table 2. Although 

there were statistically significant differences between the study and control groups with 

regard to serum concentrations of creatinine, sodium and potassium, aspartate amino

transferase (ASAT), lactate dehydrogenase (LDH), protein and albumen, the differences on 

admission were small. Hemoglobin concentrations tended to fall during hemodynamic 

treatment and showed a significant rise in the control group. Uric acid levels did not change, 

but serum creatinine concentrations showed a significant increase in both groups. The amount 

of proteinuria doubled in patients under hemodynamic treatment, resulting in a significant 

fall in serum protein concentration; these changes were not observed in the control group. 

Table 2. Laboratory data 

On admission At delivery 

Study Control P Study Control P 

Hemoglobin (mmol/l) 7.9 (6.2-10.7) 8.1 (6.5-9.6) NS 6.7 (5.5-9.3) 8.6 (7.2-10.6) <0.01 
Platelets (X109/L) 173 (13-334) 142 (23—334) NS 119 (20-395) 196 (22-330) <0.01 
Creatinine (umol/l) 72 (47-107) 65 (50-120) <0.05 76 (54-131) 76 (54-137) NS 
Uric acid (mmol/l) 0.40 (0.25-0.88) 0.41 (0.20-0.84) NS 0.40 (0.23-0.68) 0.44 (0.20-0.84) NS 
Sodium (mmol/l) 140 (134-143) 135 (122-139) <0.01 139 (129-143) 134 (121-138) <0.01 
Potassium (mmol/l) 4.4 (3.6-5.7) 4.2 (3.0-5.8) <0.05 4.3 (3.3-6.1) 4.4 3.4-5.4) NS 
Proteinuria (g/l) 1.9 0.5-35.7) 1.9 (0.5-44.2) NS 3.7 (0.2-46.6) 2.3 (0.1-44.2) <0.05 
ASAT (units/I) 27 (11-765) 19 (3-998) <0.05 29 (12-219) 14 (3-1400) <0.01 
ALAT (units/I) 18 (5-348) 22 (2-642) NS 20 (8-192) 10 (1-600) <0.01 
LDH (units/I) 341 (179-2985) 170 (15-1665) <0.01 362 (176-1280) 153 (67-1370) <0.01 
Serum protein (g/l) 57 (45-71) 60 (48-78) <0.01 52 (44-68) 59 (48-76) <0.01 
Serum Albumin (g/l) 31 (24-48) 34 (25-42) <0.01 30 (21-40) 33 (25-40) <0.01 
Antithrombin 3 (%) 83 (11-110) 80 (57-120) NS 74 20-105) 85 (39-180) <0.01 

values are median (range) 
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Fifty-one patients in the study group, and nine in the control group received antihypertensive 

medication. In deviation from the protocol, four patients in the study group were treated with 

intravenous labetalol (Trandate) instead of dihydralazine as part of a clinical pilot study. 

Maternal outcome is shown in Table 3. With 10-11 days the median prolongation of 

pregnancy obtained in both groups was similar. There were no complications attributable 

to central hemodynamic monitoring in the study group. Six patients in the study group and 

three of the control group developed HELLP during treatment; in five patients from the 

study as well as in five patients from the control group the signs of HELLP disappeared 

completely before delivery. Nine of the 14 pregnant women with HELLP in the control 

group and eight of the 21 HELLP patients in the study group had a normal platelet count 

before delivery. 

Table 3. Maternal outcome 

Study Group Control Group 
n = 57 n = 57 

Prolongation of pregnancy (days) 10(0-57) 11 (0-64) 
Prolongation< 12 h (n) 3 7 
Prolongation 12-24 h (n) 2 1 

Maternal mortality (n) 0 0 
Maternal morbidity (n) 

HELLP-syndrome 6 3 
Eclampsia 2 3 
Partial abruptio placentae 1 1 
Pulmonary edema 3 0 
Post partum cardiomyopathy 1 1 
Post partum renal insufficiency 0 2 

Mode of delivery (n) 
Abdominal 46 39 
Vaginal 11 18 

Indication for delivery (n) 
Spontaneous labor 9 11 
Maternal condition 5 1 
Fetal distress 30 31 
Maternal condition + fetal distress 5 5 
Fetal death 2 7 
Advanced gestational age 6 2 

values are median (range), or number, as appropriate 

Two patients in the study group and three in the control group developed eclampsia after 

admission, before the actual start of treatment. In one of the patients in the study group the 

convulsions were complicated by transient cortical blindness. Reversible renal insufficiency 

developed in the control group after delivery in two patients, one of whom needed temporary 



dialysis. Three patients in the study group had signs of incipient pulmonary edema with 

cardiac failure during treatment with intravenous fenoterol for tocolysis; they improved 

rapidly with diuretic treatment after tocolysis had been stopped. The mode of delivery did 

not differ between groups and was by cesarean section in 70-80% of cases. The occurrence 

of fetal distress was the indication for delivery in 52% of cases in both groups. 

Perinatal and postnatal outcome 
Fetal and postnatal data are summarized in Table 4. Gestational age at delivery was almost 

33 weeks in both groups. Birth weight tended to be higher in the study group, but the 

difference was not statistically significant. However, the relative number of SGA infants 

was significantly smaller in hemodynamically treated patients than in controls, in particular 

the number of very low birthweight (< 2.3 percentile) babies. Perinatal mortality in the 

study group was half that in the control group, but the difference was not significant. In the 

study group, one fetal and one neonatal death occurred in the four patients treated with 

labetalol. In the two patients in the study group and in six of the seven patients with fetal 

death in the control group, fetal distress was recognized but it was decided not to deliver 

because of low estimated birth weight, a low chance of survival or a high estimated risk of 

serious handicap. In the control group an unexplained fetal death occurred at 35.4 weeks. 

Cerebral bleeding classified as grade III on ultrasound scan occurred in a baby in the 

study group born at 28.2 weeks' gestation with a weight of 960 g after unsuccessful 

antihypertensive treatment with labetalol. The infant developed severe respiratory and 

circulatory problems and died 8 days after birth. An infant in the study group with cerebral 

bleeding grade II had a birth weight of 1125 g at 30.5 weeks' gestation, after prolongation 

of pregnancy for 5 days. At the age of 1.5 years the infant had cerebral palsy and a 

developmental delay. The other infants with cerebral bleeding showed normal psychomotor 

development at the age of 1.5 years. In the study group more infants were ventilated than 

in the control group and complications due to patent ductus arteriosus or bronchopulmonary 

dysplasia occurred more often (Table 4). 

At 1.5 years follow-up, two infants in the study group and none in the control group had a 

major handicap. One of the babies with a major handicap has been described above. The 

other infant was delivered vaginally at a gestational age of 33 weeks with a weight of 2050 

g, and developed a severe respiratory distress syndrome with circulatory arrest two days 

after birth. He was resuscitated, but suffered severe cerebral damage. At the age of one 

year the infant had a spastic quadriplegia. One baby of the study group, who was bom at 

a gestational age of 32.1 weeks and who had a birth weight of 1100 g, developed 

bronchopulmonary dysplasia. Seven months after birth this baby died because of respiratory 
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failure due to a common cold. In the 11 patients in the study group who could not be 

matched, there was one stillbirth and one neonatal death. In the three patients in the 

control group who could not be matched, there were two stillbirths. 

Table 4. Perinatal and postnatal outcome 

Study Group Control Group 
n = 57 n = 57 

Gestational age at delivery (weeks) 32.9 (27.7 - 38.6) 32.7 (27.7 - 40.9) 
Birthweight (g) 1330(780-2450) 1215(605-2800) 
Birthweight percentile (n) 

< P 10 (%) 29 (51 %) 43 (75 %) * 
< P 5 (%) 13(23%) 33 (58 %) * 
< P 2.3 (%) 5 (9 %) 19(33%)* 

Perinatal mortality (%) 7.1 14.3 
Fetal deaths (n) 2 7 

Gestational age (weeks) 27.7 - 29.3 30 (27.7 - 35.4) 
Birthweight (g) 830 - 860 715(630- 1700) 

Neonatal deaths (n) 2 1 
Gestational age (weeks) 28.3-31.9 30 
Birthweight (g) 960- 1215 675 

Deaths > 1 month after birth 1 0 
Neonatal complications (n) 

Cerebral bleeding 
Grade (n) l-ll 2 2 
Grade (n) III 1 0 

Artificial ventilation (n) 27 8* 
Duration of ventilation (days) 3 (1 - 74) 1.5(1 -10) 

Bronchopulmonary dysplasia (n) 5 2 
Patent ductus arteriosus (n) 9 Q * * 

Sepsis (n) 5 0 
Major handicaps (n) 2 0 

* P<0.01, **P<0.05 
values are median (range), or number, as appropriate 

Discussion 
Comparison of our results of temporizing treatment of patients with early severe 

preeclampsia with those reported in the literature is difficult. In many publications the severity 

of the disease or the gestational age on admission are not exactly reported8 910", often the 

gestational age on admission is not comparable between studies, and in many reports 

patients are excluded for various reasons that cannot be compared.912131415 Also, because 

recent advances in perinatal care have markedly reduced neonatal morbidity and mortality, 

perinatal results obtained in recent years cannot be compared with those reported in earlier ^ 



studies. There is, however, good agreement that the reported perinatal results are closely 

associated with gestational age at delivery.11,12'14'15'16'17'18'19' For that reason, temporizing 

management resulting in prolongation of pregnancy may improve neonatal outcome. 

Two studies14-15 in which a comparison between expectant and non-expectant management 

was performed show that neonatal outcome was indeed improved by expectant 

management. Expectant management usually consists of bedrest, magnesium sulfate and 

antihypertensive therapy. We performed temporizing treatment with plasma volume 

expansion and vasodilatation and assessed the maternal and perinatal outcome of this 

approach with that of the usual expectant management. One other report could be found 

of temporizing treatment with hemodynamic monitoring using a Swan-Ganz catheter.7 In 

ten preeclamptic patients with a mean gestational age of 29 weeks on admission pregnancy 

was prolonged 0-13 days with two perinatal deaths. 

Attempts to execute in the AZR-D a randomized controlled trial of conservative and 

hemodynamic temporizing treatment of patients with early severe preeclampsia met with 

considerable ethical and practical problems. Forthat reason we resorted to a retrospective 

study using matched controls managed according to a different protocol in another University 

hospital, the AMC, in the Netherlands during the same period of time. Because the number 

of preeclamptic patients in the AMC was somewhat smaller than that in the AZR-D, we 

added one more year to the control group. Values of blood pressure, proteinuria and serum 

uric acid levels on admission are similar in both groups, which indicates comparable severity 

of preeclampsia. Antihypertensive medication was used in 16% of the patients of the control 

group and in 89% of the patients of the study group which, accepting a similar severity of 

preeclampsia and absence of maternal hypertensive complications in both groups, may 

indicate that antihypertensive treatment was overused in the study group. 

The marked rise in protein excretion that occurred in the study group may be due to plasma 

volume expansion, which is known to magnify proteinuria in patients with nephrotic 

syndrome.20 Neither the number of days that pregnancy was prolonged, maternal morbidity 

and mortality, nor perinatal mortality differed significantly between both groups. In both 

groups the presence of the HELLP syndrome was not considered an indication for immediate 

delivery. The observation that platelet counts and liver enzymes returned to normal values 

during treatment in 24% of patients in the study group and 36% in the control group supports 

anecdotal data reported in the literature212223 The improved maternal circulation in patients 

receiving plasma volume expansion may be responsible for the finding that none of the 

patients in the study group, compared with two in the control group, developed renal 

insufficiency, a known complication of preeclampsia.1324 

Pulmonary edema is a frequently reported complication of beta-agonist therapy, in particular 
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in combination with volume expansion and in conditions in which an increased pulmonary 

capillary permeability could exist.25 The observation that incipient pulmonary edema without 

signs of cardiac failure occurred in three patients receiving both plasma volume expansion 

and tocolytic treatment supports the view that this combination in preeclamptic patients is 

potentially dangerous and should be avoided.25 Although perinatal mortality did not differ 

significantly between the study and the control group, it tended to be less in the study 

group. It is of note that two of the neonatal deaths in the study group occurred in infants 

whose mothers were treated with intravenous labetalol, a potent alpha and beta adrenergic 

inhibitor. The neonates had intractable hypotension and bradycardia most likely due to 

adrenergic blockade, which may be deleterious in compromised preterm infants of the 

preeclamptic mother.2627 

The number of very low birth weight infants was significantly smaller in the study group 

than in the controls. The severity of the disease and the duration of prolongation of pregnancy 

did not differ between both groups, which suggests that plasma volume expansion and 

vasodilatation may enhance fetal growth by improving placental perfusion. Improved fetal 

blood flow during plasma expansion therapy has been reported.2829 On the other hand, 

because this is not a randomised study the fetuses in the study group may have been less 

growth-retarded on admission than in the control group because of differences with regard 

to referral practices. 

Neonatal morbidity caused by respiratory and circulatory complications was significantly 

higher in the study group than in controls. This may be due in part to survival of more 

fetuses at risk in the study group, but differences in neonatal care between both centers 

may also be important. In the AMC, where the control group was delivered, the neonatal 

intensive care unit is next to the delivery suite, whereas in the AZR-D the neonatal intensive 

care unit is located in a different building and a neonate at risk is usually intubated 

prophylactically before transfer. 

Plasma volume expansion and vasodilatation under central hemodynamic monitoring 

constitute invasive treatment which requires intensive care facilities and a skilled medical 

and nursing staff. If these prerequisites are met, treatment-related complications are rare.30 

The results obtained in both groups suggest that expectant, temporizing treatment of patients 

with early severe preeclampsia is safe and may even improve maternal condition. The 

good perinatal results in the control group support the view that temporizing treatment of 

preeclamptic patients may also be accomplished without plasma volume expansion and 

vasodilatation under hemodynamic monitoring. However, the smaller number of perinatal 

deaths and of severely growth-retarded infants in the study group suggest that there may 

be a subgroup of preeclamptic women who might benefit from hemodynamic temporizing 



management. Controlled studies are needed to further define or refute the existence of 

such a subgroup. 
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In patients with a history of severe preeclampsia an increased 

frequency of hemostatic abnormalities has recently been 

suggested in small studies without control groups. Our purpose 

was to investigate the prevalence of such abnormalities in a large 

patient group with a history of severe hypertensive disorder in 

pregnancy in comparison with an appropriate control group. 

A total of 345 patients with a history of severe preeclampsia were 

investigated at a minimum of 10 weeks post partum for the 

presence of activated protein C resistance, the associated factor 

V mutation, hyperhomocysteinemia and anticardiolipin antibodies. 

The control group consisted of 67 healthy women with a history 

of uncomplicated pregnancies only. Blood was obtained during 

the second half of a normal menstrual cycle and none of the 

patients or controls used oral contraceptives. 

Of all patients 11.3% had activated protein C resistance (controls 

subjects 1.5%, p= 0.025). Only half of these patients had the 

factor V mutation. Hyperhomocysteinemia was present in 12.1% 

of all patients in comparison with 4.5% in the control group 

(p=0.115). Anticardiolipin antibodies were observed in 20.9% of 

the patients, whereas these antibodies were found in 7.5% of the 

control subjects (p=0.016). In general the prevalence of these 

abnormalities was 1.5 to 2 times higher in patients who were 

delivered before 28 weeks, in comparison with patients who were 

delivered after 28 weeks. 

Hemostatic abnormalities, associated with an increased risk of 

thrombosis are present in approximately 40% of patients with a 

history of severe preeclampsia, which is almost four times higher 

than in control subjects. These findings might suggest a cause of 

preeclampsia and could have implications in subsequent 

pregnancies and general health. 
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Introduction 
Preeclampsia, with its reported incidence of about 5% of all deliveries, is a major cause of 

maternal and perinatal morbidity and death.1 The acronym HELLP syndrome (Hemolysis, 

Elevated Liver enzymes and Low Platelet count) was introduced by Weinstein2 in 1982 as 

a way of describing a particular group of women with preeclampsia. The causes of both 

preeclampsia and HELLP syndrome are still unknown, but in recent years many studies 

have demonstrated that endothelial cell dysfunction is intimately involved in their 

pathogenesis.3 

Severe early-onset preeclampsia has been associated with disorders which increase the 

risk of thrombosis.4 It has recently been suggested that the relationship between inherited 

coagulation abnormalities leads to a prethrombotic state and an increased risk of fetal 

loss, but this association with early fetal loss remains controversial.5 6 Resistance to activated 

protein C may contribute to the pathogenesis of preeclampsia.7 The factor V Leiden mutation 

may result in a predisposition to severe preeclampsia.8 

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 in those with unexplained recurrent early pregnancy loss or abruptio placentae.4910 

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

perinatal outcome.11 It is currently unclear whether these hemostatic abnormalities are 

indeed found more frequently in patients with a history of preeclampsia. Therefore we 

initiated this study (1) to assess the prevalence of hemostatic abnormalities, which are 

associated with an increased risk of thrombosis, in a large group of consecutive patients 

with a history of severe preeclampsia and (2) to compare prevalence in this group with the 

prevalence of these factors in a control group of women with a history of uncomplicated 

pregnancies only. If the results of this study confirm a higher prevalence of hemostatic 

abnormalities, treatment aimed at correcting the underlying abnormalities could have 

implications for future pregnancies and for public health. 

Material and Methods 
The patient group, recruited between January 1995 and October 1996, consisted of women, 

consecutively examined at the departments of obstetrics and gynecology in the Academical 

Medical Center and the Free University Hospital in Amsterdam, all with a history of severe 

preeclampsia (defined as a diastolic blood pressure of > 110 mm Hg and the presence of 

proteinuria (urinary protein concentration > 0.5 g/L) diagnosed before 34 weeks' gestation, 

with delivery before 36 weeks' gestation) or with the HELLP syndrome (as determined by 



the following simultaneous measurements: lactate dehydrogenase > 600 U/L, serum 

aspartate aminotransferase or alanine aminotransferase > 50 U/L, and platelet count < 

100X109/L), or with eclampsia irrespective of gestational age of the foetus. Those patients 

with preexisting hypertension, vascular or renal disease or diabetes were excluded. The 

control group, recruited by advertisement between January 1995 and October 1996, 

consisted of healthy, fertile women with normal menstrual cycles who were between the 

ages of 20 and 40 years. Their medical history was uncomplicated, they had no history of 

miscarriage or ectopic pregnancy, and all their pregnancies were uneventfully carried and 

resulted in the delivery of an infant with a normal birth weight according to the Amsterdam 

birth weight chart.12 Patients and control subjects were investigated from 10 weeks post 

partum in the second half of a normal menstrual cycle, for the presence of activated protein 

C resistance, factor V mutation, hyperhomocysteinemia and anticardiolipin antibodies. Most 

were tested at more than 6 months post partum. The interval between delivery and 

investigation was similar for both patients and control subjects. Patients and control subjects 

did not use oral contraceptives or were asked to stop doing so at least 8 weeks before 

testing. None took vitamins known to influence homocysteine metabolism within 6 months 

before investigation. We divided the patient population into 2 groups: those who were 

delivered before 28 weeks (early patient group) and those who were delivered after 28 

weeks of gestation.46 

Informed consent was obtained from all participants and the study was approved by the 

institutional review boards. 

Laboratory tests 
Resistance to activated protein C was assessed by the activated protein C- dependent 

prolongation of the activated partial thromboplastin time, performed in both the absence 

and the presence of activated protein C (Coated APC Resistance, Chromogenix, Mölndal, 

Sweden).1314 Results were expressed as the ratio of the 2 values. An activated protein C 

sensitivity ratio < 2.0 was considered to represent true resistance to activated protein C. If 

the ratio was < 2.7, the presence of factor V mutation was searched for by standard 

polymerase chain reaction assay.15 Women with an activated protein C ratio > 2.7 were 

considered not to have factor V mutation. 

Hyperhomocysteinemia was assessed both during fasting and after methionine loading. 

At 8 AM, after an overnight fast, we obtained a blood sample (with ethylenediamine-

tetraacetic acid used for anticoagulation) for determination of fasting homocysteine 

concentration. After being centrifuged for 10 minutes at 1800 G, plasma was stored at - 30 

C until analysis. Subsequently, an oral dose of L-methionine (0.1 g/ kg body weight) was 
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administered in orange juice. During the test a standardized methionine-poor breakfast 

and lunch (containing 14 mg methionine per gram protein) were given. Six hours after the 

methionine load, a second blood sample was drawn for determination of homocysteine 

concentration. Total (free plus protein bound) homocysteine concentration (disulfide 

homocysteine plus mixed disulfides) was measured by established methods.1617 Patients 

were considered to have hyperhomocysteinemia if homocysteine concentration at baseline 

or 6 hours after methionine loading exceeded the 97.5 percentile of that observed in healthy 

premenopausal women women.4 Anticardiolipin antibodies were determined by enzymelinked 

immunosorbent assay according to the Harris directives.18 Results were measured 

spectrophotometrically (492 nm), and expressed as >10 (low positivity or higher) or > 20 

(moderately or highly positive) immunoglobulin G (IgG) or M (IgM) anticardiolipin antibodies. 

Statistical analysis 
Data were analyzed using BMDP (Los Angeles, Calif) statistical software. Differences 

between groups were tested with a 2-sided method by use of the chi-square test or Student 

t test as appropriate. Statistical significance was considered at p < 0.05. Trend analysis 

between categories was performed by chi-square. 

Results 
A total of 158 patients met the criteria for severe preeclampsia, 164 had HELLP syndrome 

and 23 had a history of eclampsia during the index pregnancy. Of the 345 patients 81% 

were primiparous. Because no differences in the studied indices were observed among 

the different patient groups (preeclampsia, HELLP or eclampsia) results for the entire 

patient group were combined. Sixty-seven healthy women served as control subjects, and 

44% of them were primiparous. 

The prevalence of activated protein C resistance in the control group was 1.5%. In all 

patients, activated protein C resistance was present in 11.3%, with the prevalence almost 

twice as high in those who were delivered before 28 weeks of gestation in comparison with 

those who were delivered later (Table 1 ). One patient had a homozygote mutation of factor 

V and 16 patients were heterozygous (6%). In the control group a factor V mutation 

(heterozygous) was confirmed in a single patient with activated protein C resistance 

(prevalence 1.5%). In contrast, this mutation was only found in half of the patients with 

activated protein C resistance. Of the control subjects, 4.5% were found to have 

hyperhomocysteinemia, though this was present in 12.1% of all patients (p=0.115). In 

patients who had delivered before 28 weeks, hyperhomocysteinemia was found in 19% 



(p=0.024 in comparison with control subjects). 

Anticardiolipin antibodies were present in 7.5% of the control subjects, with a 3- to 4-fold 

higher prevalence in the patient subgroups (Table 1). A statistically significant difference 

between patients and control subjects was observed at an anticardiolipin-antibody cutoff 

point of > 10 IgG or IgM, whereas at > 20 IgG or I g M the difference was not statistically 

significant.Table 2 summarizes odds ratios with 95% confidence intervals for the studied 

defects, in comparison with control subjects, in those patients who were delivered before 

week 28 of gestation. 

None of the control subjects had a combination of the investigated defects, whereas 2 or 

more abnormalities were seen in 17.6% of the early patient group and in 6.7% of the 

patients who were delivered after week 28 of gestation (Table 3). 

Table I. Prevalence of activated protein C resistance (APCR), Factor V Mutation (FVM), 
Hyperhomocysteinemia (HHC) and Anticardiolipin Antibodies (ACA) > 10 and > 20 GPL or 
MPL in controls and patients with a history of severe preeclampsia. 

controls patients 
< 28 weeks 

patients 
> 28 weeks 

all patients 

APCR ** 1/67 9/50 23/234 32/284 
(1.5%) (18.0%)* (9.8%)* (11.3%)* 

FVM 1/67 4/50 13/234 17/284 
(1.5%) (8.0%) (5.6%) (6.0%) 

HHC** 3/67 11/58 24/231 35/289 
(4.5%) (19.0%)* (10.4%) (12.1%) 

ACA>10GPLVMPL** 5/67 17/62 50/259 67/321 
(7.5%) (27.4%)* (19.3%)* (20.9%)* 

ACA>20GPLVMPL 1/67 1/62 9/259 10/321 
(1.5%) (1.6%) (3.5%) (3.1%) 

chi square analysis p < 0.05 versus controls 
' significance for trend analysis comparing controls with the 2 subgroups of patients 

Table 2. Odds ratios for the presence of a hemostatic abnormality in women with a history of 
severe preeclampsia who delivered before 28 weeks of gestation as compared to controls 

Odds ratio 

APCR 
FVM 
HHC 
ACA 10 

95% limits 

14.5 1.7 - 322 
5.7 0.6- 140 
4.9 1.2 - 24 
4.7 1.5-16 
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Table 3. Prevalence of one or more abnormalities of APCR, FVM, HHC, ACA in patients with 
a history of severe preeclampsia and healthy controls 

Single abnormality Two or more abnormalities 

< 28 weeks 15/ 51 (29.4%) * 9/ 51 (17.6%) * 
> 28 weeks 54/210 (25.7%) * 14/210 (6.7%) * 
Controls 9/67(13.4%) 0/ 67 (—) 

* chi square analysis p < 0.05 versus controls 

No differences of birth weight were observed between the infants born of patients with or 

without underlying disorders. Perinatal death was more frequent in patients with activated 

protein C resistance than in patients without activated protein C resistance (odds ratio 2.6, 

95% C11.0-6.6). Moreover, in patients with anticardiolipin antibodies, perinatal death was 

more frequent than in patients without anticardiolipin antibodies (odds ratio 2.0, 95% CI 

0.95-4.2). Patients with or without the other abnormalities had similar perinatal mortality 

rates. 

Discussion 
This study demonstrates that in consecutive patients with a history of severe preeclampsia 

the hemostatic abnormalities known to be associated with increased thrombotic risk are 

present in approximately 40% of cases (Table I). In those who were delivered before 28 

weeks of gestation, this figure was found to be as high as 60%. These figures are 4 to 6 

times higher than those observed in a control group. Half of the women with hemostatic 

abnormalities had anticardiolipin antibodies, one fourth had activated protein C resistance, 

and one fourth had hyperhomocysteinemia. It is to some extent surprising that there were 

no differences in the studied coagulation indexes among the different patient groups 

(preeclampsia, HELLP or eclampsia). It should be noted, however, that we did not study 

platelet function. The prevalence of these abnormalities, as well as for the factor V mutation, 

observed in the control group is consistent with earlier reports on healthy subjects.419 

However, it should be realized that the control group differed from the general population 

because we included only women with a normal menstrual cycle, not taking oral 

contraceptives, who had completed their pregnancies uneventfully. All women with a history 

of any perinatal complications such as preterm labor, fetal death, or miscarriage, were 

excluded for optimal to the patient group. 

The strict criteria for inclusion in the control group limited the number to 67 women. As a 

result, some of the individual comparisons of the prevalence of the studied abnormalities 

did not reach statistical significance. However, the odds ratios observed in those patients 



delivered before 28 weeks of gestation are similar for the factor V mutation, hyperhomo-

cysteinemia and anticardiolipin antibodies, indicating a comparable importance (Table 2). 

In those patients with activated protein C resistance, only half had a factor V mutation as 

determined by the polymerase chain reaction assay. Thus activated protein C resistance 

not associated with a mutation in factor V appears to be more prevalent in women with a 

history of severe preeclampsia, which is in concordance with observations of patients with 

cerebral ischemic disorders.20 Activated protein C resistance without factor V mutation 

could not be attributed to the use of oral contraceptives or to a recent pregnancy. 

Furthermore, the results of this study indicate that a combination of > 2 of the hemostatic 

abnormalities that we studied were present in about a fourth of the patients, whereas this 

did not occur in the control group. Although some of the abnormalities investigated, in 

particular anticardiolipin antibodies and activated protein C resistance, have been implicated 

in the pathogenesis of early fetal loss, little is known about the relevance of these 

abnormalities to patients with hypertensive disorders in pregnancy. Our findings are in 

agreement with our earlier observations in a small set of patients with severe early-onset 

preeclampsia, a study without a control group.4 The mechanism by which the presence of 

prethrombotic abnormalities contribute to the development of preeclampsia is unknown. 

The promotion of local microthrombosis in the developing uteroplacental arteries may 

induce endothelial cell dysfunction.3 This possibility, however, remains speculative. It is 

noteworthy, however, that recent randomized clinical trials in patients with anticardiolipin 

antibodies and who had recurrent miscarriages indicated that prophylaxis with unfractionated 

heparin, in combination with low doses of aspirin, improved perinatal outcome.2122 

It remains to be demonstrated in a comparative trial whether treatment of women with a 

history of preeclampsia and with hemostatic abnormalities will improve perinatal outcome 

in subsequent pregnancies. 

This study demonstrates that preeclampsia could be a first manifestation of a thrombotic 

disorder. These patients should be evaluated for thrombotic disorders because knowledge 

of such disorders could have consequences for their general health, including the risk of 

postpartum venous thromboembolism and oral contraceptive-associated thromboembolism. 
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Abstract 

Objective 

Study Design 

Results 

Conclusions 

70 

20210 G to A prothrombin gene variant and the factor V Leiden 

mutation are mutations associated with venous thrombotic risk. 

The aim of our study was to assess the prevalence of these 

specific mutations in women with a history of preeclampsia or 

(H)ELLP syndrome and their influence on perinatal outcome. In 

addition the association with venous thromboembolism was 

assessed. 

114 patients with a history of preeclampsia or (H)ELLP syndrome 

were investigated at least 3 months post partum for the presence 

of 20210 G to A prothrombin gene variant and factor V Leiden 

mutation. 

Seven of 114 women (6.1%) had at least one mutation, one 

woman carried both mutations. This is comparable with the 

prevalence in the general Dutch population. The odds ratio for 

thromboembolism for carriers versus non-carriers was 22 (95% 

CI 1.7-303). Perinatal mortality was not significantly higher in 

women with any mutation (odds ratio 1.5 (0.2-9.5)). 

prothrombin 20210 G-A mutation and factor V Leiden mutation 

are associated with thrombotic risk, but most likely not with 

perinatal mortality in patients with severe preeclampsia or 

(H)ELLP syndrome. 
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Introduction 
Women with inherited thrombophilia have an increased risk of preeclampsia and of perinatal 

mortality.1-2-3 The utero-placental vascular system appears to be compromised by disorders 

of hemostasis associated with a prothrombotic state. Two mutations, increased prothrombin 

associated with the prothrombin 20210 A allele and resistance to activated protein C 

associated with the factor V Leiden mutation, are the most prevalent thrombotic genetic 

risk factors. Together they can be found in up to 60% of the thrombophilia families.4 Both 

factors are more frequently coinherited in patients with venous thrombophilia.56 Several 

publications report a relation between factor V mutation and preeclampsia or pregnancy 

l0SS 7,8,9,10.11 Tn e prothrombin 20210 G-A mutation in relation to complications of pregnancy 

was described only twice.1213 The aim of our study was to look for the presence of both 

mutations in a cohort of women with a history of severe preeclampsia or (H)ELLP syndrome. 

Material and Methods 
Hundred and fourteen women who had been admitted between January 1984 and January 

1996 because of severe preeclampsia or (H)ELLP syndrome were included. Severe 

preeclampsia was defined as a diastolic blood pressure of >110 mm Hg and proteinuria 

> 0.5 g/L measured before 34 weeks gestation and delivered before 36 weeks gestation. 

The HELLP syndrome was defined as hemolysis (serum lactate dehydrogenase (LDH) > 600 

U/L), elevated liver enzymes (serum aspartate aminotransferase (ASAT) > 50 U/L) and low 

platelet count (< 100.107L). Women with serum lactate dehydrogenase (LDH) < 600 U/L, 

but with elevated ASAT and low platelets were defined as incomplete HELLP i.e. ELLP.14 

Patients with preexisting diseases such as hypertension, cardiac or renal disease and 

diabetes mellitus were excluded. Blood samples were obtained from all women at a 

minimum of 3 months post partum between April 1, 1995 and September 1, 1997 and 

were stored on filtering paper. At the same time the women were asked to fill out a 

questionnaire in order to obtain information on their personal and family history (1 st and 

2nd degree) relating to cardiovascular disease, medically treated hypertension, venous 

thromboembolism and smoking habits. 

Informed consent was obtained from all participants and the study was approved by the 

Institutional Review Boards. 

Laboratory tests 
DNA was extracted and assayed in one batch. The status of the prothrombin 20210 G-A 

mutation was determined by the presence of a Hindlll restriction site in the polymerase 



chain reaction fragment according to the method of Poort et al.15 Genetic analysis of the 

factor V Leiden mutation (1691 G- A) was performed by standard polymerase chain reaction 

assay.16 

Statistical analysis 
Data were analyzed using Epi Info (Centers for Disease Control, Atlanta, USA). Differences 

between groups were tested two-sided by use of chi-square test or Student's t-test as 

appropriate. Odds ratios and 95% confidence intervals were calculated. Statistical 

significance was considered at p < 0.05. 

Results 
One hundred and fourteen women were analyzed for the presence of prothrombin 20210 

G-A mutation and factor V Leiden mutation. The median time interval after delivery was 

2.3 years (0.3-12.8). In Table 1 the most relevant obstetric, medical and family details of 

Table 1. Obstetric, medical and family characteristics of the study group of 114 women specified 
for both prothrombin 20210 G-A and factor V Leiden mutation. 

Entire group No mutation Mutation OR 

N 
Age (years) * 

114 
33(21-47) 

107(94%) 
33(21-47) 

7 (6%) 
33 (29-46) 

(H)ELLP syndrome (n) 
Severe preeclampsia (n) 
Gestational age (weeks) " 
Birth weight (grams) * 
Perinatal mortality (n) 

80 (70%) 
34 (30%) 
32(26-41) 

1265(400-3710) 
25 (22%) 

75 (70%) 
32 (30%) 

32(26-41) 
1265(400-3710) 

23 (22%) 

5(71%) 
2 (29%) 

31 (27-35) 
1310(460-2420) 

2 (29%) 1.5(0.2-9.5) 

Thromboembolism (n) 
Smoking (n) 
Hypertension (n) 
Family thromboembolism 

4 (3.5%) 
46 (40%) 
14(12%) 

(n) 17(15%) 

2(1.9%) 
42 (39%) 
13(12%) 
17(16%) 

2 (29%) 
4 (57%) 
1 (14%) 

0 

22 (1.7-303) 

1.2(0.0-12) 

* = median (range) 

women with and without a mutation are presented. Gestational age at delivery, birth weight 

and perinatal mortality were comparable between women both with or without a mutation. 

Eight of 80 women with a history of (H)ELLP had experienced eclampsia. 

Three women (3.5 %) were heterozygous carriers of the prothrombin 20210 G-A mutation. 

Four women (3.5%) had the factor V Leiden mutation, one of them homozygous. One 
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woman was heterozygous for both mutations. The obstetric characteristics of the seven 

women with mutations are specified in Table 2. 

The woman with heterozygosity of both factor V Leiden and the 20210 G-A mutation 

experienced deep venous thrombosis of the left leg three weeks after a spontaneous 

vaginal delivery. Two years later she had deep venous thrombosis in the left arm after 

having blood taken. The woman homozygous for factor V Leiden experienced deep venous 

thrombosis of the left upper leg 4 months after cesarean section on starting oral contraceptives. 

Two women without either mutation reported venous thrombosis not associated with 

pregnancy. Lung embolism did not occur in the study group. Women with a mutation had an 

odds ratio of 22 (1.7-303) for venous thromboembolism. 

None of the women with a mutation reported thromboembolic disease in their family, while 

this occurred in 17 (16%) of the women without mutation. 

Table 2. Obstetric and thromboembolic characteristics in women with prothrombin 20210 G-
A mutation (FlI) and / or factor V Leiden mutation (FV) 

DVT PE HT GA BW Diagnosis Mutation 

A yes no no 234 2420 HELLP FV (he), FN (he) 
B no no no 192 460 HELLP FV (he) 
C yes no yes 223 1310 ELLP FV (ho) 
D no no no 220 1540 ELLP FV (he) 
E no no no 247 1385 ELLP FN (he) 
F no no no 211 990 Preeclampsia FN (he) 
G no no no 207 1180 Preeclampsia Fll (he) 

DVT = deep venous thrombosis, PE = pulmonary embolism, HT = treated hypertension, 
GA = gestational age (days), BW = birth weight (grams), he = heterozygous, ho = homozygous. 

Discussion 
Early-onset preeclampsia, fetal growth retardation and fetal death are related obstetric 

complications and are associated with inherited thrombophilia.1'2-3 This study was restricted 

to the prothrombin 20210 G-A and factor V Leiden mutations because these genetic defects 

are highly prevalent and can be found in 63% of the families effacted by thrombophilia.4 

No investigations with respect to other thrombophilia defects such as protein S, protein C 

or antithrombin III deficiency and anticardiolipin antibodies were performed in these women. 

In a Dutch study, prothrombin 20210 G-A mutation was detected in 29 of 471 (6.1%) 

patients, who had suffered a venous thrombosis, in 5 of 28 (18%) probandi with a personal 

and family history of venous thrombosis compared to 11 of 474 (2.3%) control subjects.15 



Comparing our study population with the Dutch control population shows an odds ratio of 

1.5 (0.35-5.29) for women with a history of early preeclampsia or (H)ELLP of having a 

prothrombin 20210 G-A mutation. 

Factor V mutation occurs in 3% of the Dutch population.4 In an earlier study we detected 

factor V mutation in 1.5% of women who were selected because they had had at least one 

normal pregnancy while they never suffered from pregnancy loss or other obstetric 

complications.3 In comparison with this control group patients with a history of early 

preeclampsia or (H)ELLP syndrome have an odds ratio of 2.4 (0.23-120) of having the 

factor V Leiden mutation. Although this odds ratio is not statistically significant and the 

95% confidence interval is largely due to a low prevalence, it is comparable to an odds 

ratio of 2.2 (0.98-4.89) determined by Dizon-Townson et al 9 in a case-control study of 

patients with severe preeclampsia. 

One woman had both prothrombin 20210 G-A mutation and factor V Leiden mutation. 

Comparing her obstetric outcome with that of the other women with a mutation (Table 2) 

does not show a more adverse effect of a combined mutation on pregnancy outcome. The 

number of women in this study is insufficient to determine if combined mutation is more 

frequent in women with a history of preeclampsia or (H)ELLP syndrome. Interestingly, the 

woman with a combined mutation and the woman with a homozygous factor V Leiden 

mutation (Table 2, A and C) both had venous thromboembolism, while their obstetric and 

medical history did not differ from that of other women. Although several reports 

demonstrated an increased risk of cardiovascular disease in women with these mutations, 

we did not observe this.17-181920 

Gestational age, birth weight and perinatal mortality between women with and without 

prothrombin 20210 G-A or factor V Leiden mutation were comparable. The prothrombin 

20210 G-A mutation in relation to complications of pregnancy has been described only 

twice.1213 In the first study the prothrombin mutation was seen to be significantly more 

frequent in women with abruptio placentae and fetal growth retardation, than in those with 

severe preeclampsia. Fetal outcome was not described in this study. The second study 

focused on thrombophilic disorders and late fetal loss. The frequency of prothrombin 20210 

G-A mutation was not increased in women with late fetal loss. 

Although our study confirms that prothrombin 20210 G-A mutation and factor V Leiden 

mutation are important genetic factors associated with thrombotic risk, they are of minor 

importance in the perinatal outcome in women with preeclampsia or (H)ELLP syndrome. 
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Abstract 

A high concentration of lipoprotein(a) is associated with athero

sclerotic disease. Atheroma may develop in spiral arteries in both 

preeclamptic and normal pregnancies, but they are much more 

common in preeclampsia, particularly in the decidual segments. 

We hypothesized that a high concentration of lipoprotein(a) is 

associated with the development of preeclampsia. We studied 

40 women with a history of severe preeclampsia, 35 women with 

a history of preeclampsia and the (H)ELLP syndrome and 67 

controls with a normal obstetric history. Lipoprotein(a) levels were 

measured at least 10 weeks post partum in the second half of a 

normal menstrual cycle. None of the women in the study or the 

control group were pregnant or used oral contraceptives. 

Lipoprotein(a) levels over the 90th percentile of the lipoprotein(a) 

distribution of our control group (420 mg/L) were defined as 

abnormal. There was a statistically significant higher prevalence 

of abnormal levels of lipoprotein(a) in women with a history of 

severe preeclampsia (33%) in comparison with women with a 

history of preeclampsia and (H)ELLP syndrome (9%) and with 

the control group (10%). 

We found that a history of severe preeclampsia and spontaneous 

abortion was associated with elevated lipoprotein(a) levels as a 

posthoc finding. Whether spontaneous abortion and high levels 

of lipoprotein(a) are related remains to be demonstrated. 
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Introduction 
Endothelial cell dysfunction is crucial in the pathophysiology of preeclampsia.1'2'3'4567 The 

induction of endothelial dysfunction is probably multifactorial. 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 have shown an association between high levels 

of lipoprotein(a) and vessel wall changes which resulted in the hypothesis that lipoprotein(a) 

may induce atherosclerosis.8910 This may be mediated by the influence of lipoprotein(a) 

on the fibrinolytic process, plaque formation, endothelial function and function of 

mononucleated cells.11 The concentration of lipoprotein(a) is under strict genetic control 

and in healthy adults exhibits a high level of stability. Lipoprotein(a) is metabolically 

independent of LDL and its concentration remains unaltered, even if major changes occur 

in LDL levels as a result of dietary intervention or use of lipid reducing drugs.12 In the 

Caucasian population the distribution of lipoprotein(a) is skewed whereas in American and 

African Blacks the distribution is bell-shaped.13 

Atheroma have been observed in spiral arteries in both preeclamptic and in normal 

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

in the decidual segments.14 Berg et al.15 proposed that very high levels of lipoprotein(a) 

may interfere with placental circulation and cause fetal growth retardation. Husby et al.16 

reported two sisters with very high levels of lipoprotein(a), both with a history of severe 

preeclampsia. Wang et al.17 found elevated levels of lipoprotein(a) in pregnant women 

with preeclampsia as compared to pregnant women with uncomplicated pregnancies. On 

the other hand Leerink et al.18 detected no differences of lipoprotein(a) levels between 

women with a history of preeclampsia in comparison with controls with a history of normal 

pregnancies. 

We tested the hypothesis that women with a history of severe preeclampsia have higher 

levels of lipoprotein(a) than women with uncomplicated pregnancies only. These studies 

were done at least 10 weeks post partum. 

Materials and Methods 
Women with a history of severe preeclampsia or preeclampsia complicated by (H)ELLP 

syndrome were recruited between January 1995 and October 1996 at the department of 

obstetrics and gynaecology, Academic Medical Center, Amsterdam. Severe preeclampsia 

was defined by a diastolic blood pressure > 110 mm Hg on more than two occasions at 

least 4 hours apart with proteinuria > 0.5 g/L as measured in 24 hours urine samples, 



diagnosed before 34 weeks gestation and delivered before 36 weeks gestation. 

Preeclampsia with (H)ELLP syndrome was defined by a diastolic blood pressure of > 90 

mm Hg on more than two occasions at least 4 hours apart with proteinuria > 0.5 g/L and 

the simultaneous occurrence of a platelet count < 100.109/L and serum aspartate amino 

transferase (ASAT) or serum alanine amino transferase (ALAT) > 70 U/L, irrespective of 

gestational age. Hemolysis was defined by serum lactate dehydrogenase (LDH) > 600 U/L. 

Women with hemolysis were classified as having HELLP syndrome and those women 

without hemolysis as having incomplete HELLP i.e. ELLP.19 Women with preexisting 

hypertension, vascular or renal disease, diabetes or thyroid diseases were excluded. 

The control group, recruited by advertisement between January 1995 and October 1996, 

consisted of healthy women with a normal menstrual cycle between the ages of 20-40 years, 

and a history of one or more normal pregnancies and no spontaneous abortions. All women 

were investigated for lipoprotein(a) not earlier than 10 weeks post partum in the second half 

of a normal menstrual cycle. None were pregnant or had used oral contraceptives for at least 

8 weeks before testing. 

Informed consent was obtained from all participants and the study was approved by the 

Institutional Review Boards. 

Laboratory test 
Blood samples were taken after overnight fasting for lipoprotein(a) determination. The 

TintElize Lp(a) (Biopool, Sweden) is a sandwich-type enzyme immunoassay for the 

quantitative determination of lipoprotein(a) in plasma or serum.20 The assay utilizes affinity 

purified polyclonal antibodies raised against lipoprotein(a). Values higher than the 90th 

percentile of the lipoprotein(a) distribution of the control group (> 420 mg/L) were considered 

to be abnormal. Comparison between groups was also performed at the more usual cut 

off level of 300 mg/L. 

Statistical analysis 
Differences between groups were tested two-sided by use of chi-square test or Student's t-

test as appropriate. An association between elevated lipoprotein(a) levels and classification 

of disease (severe preeclampsia; preeclampsia with (H)ELLP syndrome), maternal age 

(< 35 years; > 35 years), ethnic descent (Caucasian; negroid), birth weight (interval-scaled) 

and gestational age (interval-scaled) of the index pregnancy, blood pressure at date of blood 

sampling (systolic bloodpressure > 130 mm Hg and diastolic blood pressure > 90 mm Hg 

versus lower bloodpressures) and a history of spontaneous abortion below 16 weeks was 

evaluated using a multivariate logistic regression analysis. The analysis was started with all 
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variables included in the model. Terms were removed or re-entered at each step by 

maximum likelihood method. The convergence criterion for the likelihood function and for 

the parameters was set at 0.0001. Statistical significance was considered at p < 0.05. 

Results 
Fourty women with a history of severe preeclampsia and thirty-five women with a history 

of preeclampsia together with the (H)ELLP syndrome were included in the study group 

and sixty-seven women in the control group. In the (H)ELLP group 15 patients had the 

complete HELLP syndrome, 20 patients had the ELLP syndrome. The characteristics both 

groups are presented in Table 1. The median time interval between delivery and sample 

date was significantly longer for the control group than for the study group. Women in the 

study group had a significantly higher blood pressure at sample date than controls 

notwithstanding their younger age. 

Table 1. Clinical characteristics of the study group and the control group. Parity, birth weight 
and gestational age refer to the index pregnancy. The remaining details were obtained at the 
date of blood sampling. Values are given as n (%) or median (range) 

Study group Control group 
Preeclampsia (n=40) (H)ELLP(n=35) (n=67) 

Age (years)* 30(21-39) 30(21-37) 36 (22-46) 
Negroid 14(35) 0 ( - ) 3(5) 
Primipara 26 (65) 31 (89) 30 (45) 
Gestational age (weeks)* 32 (23-36) 31 (23-40) 40 (37-43) 
Birth weight (grams)* 1307 (250-2200) 1265 (485-3710) 3500 (2500-4500) 
Interval delivery-sampling (wks)* 42 (10-166) 35 (10-125) 120(15-747) 
Systolic blood pressure (mmHg)* 130 (100-160) 125 (100-160) 110(90-150) 
Diastolic blood pressure (mmHg)* 85 (70-120) 80 (55-100) 70(55-100) 
Smoking* 17(43%) 13(37) 12(18%) 
Venous thromboembolism 1 2 0 
Spontaneous abortion 5(13) 2(6) — 

*= p < 0.05 ; preeclampsia or (H)ELLP group versus control group. 

Table 2 shows significantly higher lipoprotein(a) levels in the women with a history of severe 

preeclampsia (median 218 mg/L, range 6-768) compared with women with also a history 

of (H)ELLP syndrome (median 101, range 9-768) or controls (median 122 mg/L, range 0-

574). The frequency distribution of lipoprotein(a) concentration in women with a history of 

severe preeclampsia, (H)ELLP syndrome and controls is shown in figure 1. The 90th 
81 
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Figure 1. Frequency distribution of lipoprotein(a) concentration in women with a history of severe 
preeclampsia or preeclampsia with (H)ELLP syndrome and controls. 

percentile of lipoprotein(a) levels in the control group was 420 mg/L. Thirteen (33%) women 

with a history of severe preeclampsia, three (9%) women with a history of (H)ELLP syndrome 

and seven (10%) controls had levels higher or equal to this value (Table 2). 

The obstetric characteristics of the women in the study group with normal lipoprotein(a) 

levels and with abnormal levels (> 420 mg/L) are compared in Table 3. Women who had 

suffered from severe preeclampsia without (H)ELLP syndrome had significantly more often 

a lipoprotein(a) level of 420 mg/L or above than those women who had suffered from 

preeclampsia with (H)ELLP syndrome (odds ratio 5.1 (1.2-25.9)). No differences of 

gestational age or birth weight were observed between women with normal and women 

with elevated lipoprotein(a) levels. 

Table 2. Comparison of lipoprotein(a) levels of women with a history of severe preeclampsia 
only and women with a history of preeclampsia and (H)ELLP syndrome with the control group. 
Values are given as n (%) or median (range). 

Study group Control group 
Preeclampsia (n=40) (H)ELLP (n=35) (n=67) 

Lipoprotein(a) (mg/L) 
Lipoprotein(a) >420 mg/L 
Lipoprotein(a) >300 mg/L 

218(6-768)* 
13 (33)* 
16(40) 

101 (9-768) 
3 ( 9) 
7(20) 

122 (0-574) 
7(10) 
15(22) 

p < 0.05 ; preeclampsia group versus control group or (H)ELLP group 
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Table 3. Comparison of obstetric characteristics of women with a history of severe preeclampsia 
with a normal lipoprotein(a) and with an elevated lipoprotein(a) level. Values are given as n (%) 
or median(range). 

Lipoprotein(a) Lipoprotein(a) Odds ratio 95% CI 
<420 mg/L >420 mg/L 

N 59 16 
Age (years) 30(21-39) 32 (24-39) ns 
Preeclampsia 27 (46) 13(81) 5.1 1.2-25.9 
(H)ELLP 32 (54) 3(19) 
Gestational age (weeks) 32 (23-40) 32 (23-36) ns 
Birth weight (grams) 1265 (440-3710) 1368 (250-2200) ns 
Perinatal mortality 15(25) 6(38) ns 
Spontaneous abortion 2 (3 ) 5(31) 13.0 1.8-114 
Negroid 8(14) 6(38) 3.8 0.9-16.3 
Negroid + sp. abortion 0 ( - ) 3(19) 

Table 4. Odds ratios with 95% confidence limits for having an elevated lipoprotein(a) 420 mg/L 
calculated by stepwise multivariate logistic analysis in the total population. 

Odds Ratio 95% confidence limits 

Age >35 years 5.5 1.3-23.8 
Control 1 
(H)ELLP syndrome 1.4 0.3- 8.0 
Preeclampsia 8.8 1.8-42.3 
Preeclampsia and spontaneous abortion 15.1 2.0-113 

Ethnic descent, birth weight and gestational age of the index pregnancy and systolic and 
diastolic blood pressure at the sample date did not contribute significantly to the model. 

Seven (9%) of the seventy-five women in the study group had a history of at least one 

spontaneous abortion (Table 3). Five (71%) of these had abnormal lipoprotein(a) levels. 

The odds ratio for women in the study group with one or more abortions to have a 

lipoprotein(a) level of 420 mg/L or above was 13.0 (1.8-114). Two women with a history of 

severe preeclampsia experienced recurrent abortions and both had an abnormal 

lipoprotein(a) level. Fourteen (35%) women with a history of severe preeclampsia were 

negroid, 6 (43%) of them had an abnormal lipoprotein(a) level. None of the 35 women with 

a history of preeclampsia with (H)ELLP syndrome were negroid. In the control group 3 

(6%) women were negroid, all had normal values. Three of the 14 negroid women with a 

history of severe preeclampsia had a history of at least one spontaneous abortion and all 

had an abnormal lipoprotein(a) level. go 



A multivariate logistic analysis demonstrated that maternal age > 35 years, the history of 

severe preeclampsia and the combined history of spontaneous abortion and severe 

preeclampsia or (H)ELLP syndrome were significantly related to lipoprotein(a) concen

trations of 420 mg/L or above, while birth weight or gestational age of the index pregnancy, 

blood pressure at the date of sampling or ethnic descent did not (Table 4). 

Discussion 
We found a statistically significant higher lipoprotein(a) concentration in women with a 

history of severe preeclampsia in comparison with women who had a history of preeclampsia 

with (H)ELLP syndrome and with controls who had a history of normal pregnancies only. 

Several studies have speculated upon the causes of endothelial cell dysfunction involved 

in the pathophysiology of preeclampsia. Fatty acids interact with human endothelial cells 

in culture and may also contribute to the development of preeclampsia.7 In normal 

pregnancies the diameter of the spiral arteries is physiologically increased. This does not 

take place in preeclampsia and results in decreased uteroplacental perfusion.21 In 

preeclampsia local fibrin deposition in the myometrial and decidual segments of the spiral 

arteries is increased and coagulation is activated. Thromboembolic events in maternal 

uterine vessels may lead to various ischemic changes in the placenta. The association 

between lipoprotein(a) and preeclampsia was suggested in two case reports.1516 

Furthermore Wang et al.17 described in a small cohort study a statistically significant 

difference of lipoprotein(a) concentrations in third trimester plasma samples of women 

with preeclampsia compared to women with normal pregnancies. They measured the 

highest levels in eight women with severe preeclampsia and intermediate levels in eighteen 

women with mild preeclampsia. No details were presented with regard to (H)ELLP 

syndrome. Contrary to these results Leerink et al.18 detected no difference in lipoprotein(a) 

levels between 39 women with a history of preeclampsia and 47 healthy control women. 

They defined preeclampsia by a diastolic blood pressure > 90 mm Hg or a rise of diastolic 

blood pressure > 15 mm Hg and proteinuria > 500 mg/L. No details were presented with 

regard to the number of women who had severe preeclampsia or (H)ELLP syndrome. The 

different outcome between both studies may partly be explained by blood sampling during 

pregnancy in one17 and post partum in the other.18 Data on changes of lipoprotein(a) 

during pregnancy are not available. Although lipoprotein(a) levels are under strict genetic 

control12 the metabolism may be influenced by a number of factors. In postmenopausal 

women lipoprotein(a) increases, while steroid replacement therapy reduces lipoprotein(a) 
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levels in these women.2223 In patients with nephrotic syndrome lipoprotein(a) levels are 

excessively high 24 and in patients with liver dysfunction levels are low.25 The underlying 

mechanisms for these influences are presently not completely clear. Differences in hormone 

level, kidney or liver dysfunction during severe preeclampsia could explain in part the 

results of Wang et al.17 The difference between our results and those of Leerink et al.18 

may well be explained by differences in inclusion criteria of the study group. Leerink et al. 

included women with a history of preeclampsia without specifying severity of the disease, 

while we included women with a history of preeclampsia complicated by early onset and 

very high blood pressure or by (H)ELLP syndrome. Our observation that abnormal 

lipoprotein(a) levels were significantly more frequent in women with a history of severe 

preeclampsia without (H)ELLP syndrome than in those with a history of preeclampsia with 

(H)ELLP syndrome could implicate a different etiology for preeclampsia with and without 

(H)ELLP syndrome. However, these findings should be confirmed prospectively before 

further conclusions can be drawn. 

A histological study of the maternal-embryonic interface in spontaneous abortion showed 

a striking defective development of hemochorial placentation and in particular a frequent 

absence of physiological changes in the utero-placental arteries, the spiral arteries. This 

seemes to be associated with a reduction in trophoblast invasion.26 In most cases circulatory 

disturbances were present in the placental bed, irrespective of the cause of the abortion 

(chromosomal anomaly, embryonic death). No data are available about lipoprotein(a) 

concentrations in women with a history of recurrent spontaneous abortion. We found in a 

post hoc analysis that women with a history of preeclampsia and spontaneous or recurrent 

abortion had a high frequency of abnormal lipoprotein(a) level. This could be related to 

abnormal vascular development. However, these findings should be regarded with caution 

because the study group was selected for a history of preeclampsia and not for a history of 

spontaneous abortion. Whether spontaneous abortion or recurrent abortion and high levels 

of lipoprotein(a) are related remains to be demonstrated. 
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To provide long-term follow-up data on women with a history of 

(H)ELLP syndrome regarding the risk of recurrence in subsequent 

pregnancies and disease in later life. 

All women admitted to the Academic Medical Center between 

January 1984 and January 1996 with (H)ELLP syndrome and a 

living singleton fetus in utero were included. Women with known 

preexisting diseases were excluded. The (H)ELLP syndrome was 

defined as elevated liver enzymes (ASAT or ALAT > 50 U/L) and 

low platelet count (< 100x109/L). Those patients with hemolysis 

(LDH > 600 U/L) were classified as HELLP, the remaining ones 

as ELLP. The participants were asked to fill out a questionnaire 

regarding their general health and their own obstetric and medical 

history and that of their first and second degree relatives. 

One hundred and sixteen (94%) of 123 women responded, four 

women had died. The median age of the group was 36.0 years 

at completion of the questionnaire, the median interval after the 

index pregnancy was 5.7 (3-12.9) years. The incidence of 

hypertension requiring medical treatment was 3 times higher than 

that of a reference population of Dutch women aged between 

20-40 years. The need for psychological support was frequent. 

Thirty-nine patients (34%) refrained from further pregnancies. In 

29% of the first subsequent pregnancies, pregnancy was 

complicated by gestational hypertension, 2% of which were 

(H)ELLP syndrome. However, birth weight was on average 1385 

grams higher and gestational age at delivery 5 weeks later in the 

first subsequent pregnancy irrespective of a recurrence of 

gestational hypertension. A family history of cardiovascular disease 

or preeclampsia was common in the total group; however this did 

not influence the recurrence rate. Multiparity, gestational age at 

delivery < 30 weeks and birth weight < 1000 grams in the index 

pregnancy and the use of aspirin during the first subsequent 

pregnancy increased the risk of recurrence of gestational 

hypertension in the first subsequent pregnancy significantly. 

(H)ELLP syndrome is a severe complication of pregnancy which 

has not only short-term but also long-term sequelae. 
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Introduction 
The (H)ELLP syndrome has been well described as a severe complication of preeclampsia 

associated with increased maternal and perinatal mortality and morbidity.12 The question 

of subsequent pregnancy outcome in these patients is important for both the patient and 

the obstetrician. The divergence of definitions of the (H)ELLP syndrome makes the 

interpretation of studies difficult, resulting in differing conclusions concerning the risk of 

recurrence.345 Long-term problems are not only related to recurrence risk, but also to the 

development of hypertension, cardiovascular disease and diabetes mellitus in later life.6 

Only a few reports concerning long-term follow-up are available.45 

The aim of this study is twofold. Firstly to assess the recurrence risk of the (H)ELLP 

syndrome and hypertensive disorders in subsequent pregnancies and secondly to assess 

a possible correlation between recurrence risk and the personal and family medical histories 

of women with a history of (H)ELLP syndrome. 

Patients and Methods 
All patients (n=127) admitted to the Academic Medical Center, a tertiary referral center, 

with (H)ELLP syndrome and a living singleton fetus in utero on admission between January 

1984 and January 1996 were included. The (H)ELLP syndrome was defined by elevated 

serum aspartate aminotransferase (ASAT) > 50 U/L) or elevated serum alanine 

aminotransferase (ALAT) > 50 U/L and low platelet count < 100x107L. Patients with 

hemolysis (serum lactate dehydrogenase levels > 600 U/L) were classified as HELLP, 

those without as ELLP All patients had at least the ELLP syndrome (simultaneous 

occurrence of ASAT and /or ALAT > 50 U/L and platelet count < 100X107L). Patients with 

preexisting diseases such as medically treated hypertension, cardiovascular or renal 

disease, systemic lupus erythematosus and diabetes mellitus before the index pregnancy 

were excluded. 

It was possible to check all current addresses by way of municipal archives. A questionnaire 

regarding general health history, obstetric history and family history was sent out on January 

1,1996. In December 1998 patients who delivered in 1993,1994 and 1995 were interviewed 

additionally by telephone to complete a minimum 3 year follow-up of each patient. 

General health history included questions on ethnic origin, hypertension, long-term use 

of medication, kidney disease, diabetes mellitus, venous thromboembolism, cerebral 

hemorrhage, other diseases, relationship and psychological problems following the index 

pregnancy. 



Obstetric history comprised the number of pregnancies, pregnancy induced hypertension, 

gestational diabetes, other complications in pregnancy, smoking in pregnancy, medical 

treatment during pregnancy, multiple pregnancies, gestational age at delivery, mode of 

delivery, birth weight, gender and condition of the child, breast-feeding and thromboembolic 

complications after delivery. Additional information about subsequent pregnancies was 

obtained from the treating obstetricians. 

Family history included questions on ethnic origin of partner, preeclampsia or (H)ELLP 

syndrome, hypertension, cardiovascular disease, thromboembolism or cerebral hemorrhage 

in first and second degree relatives. 

Statistical analysis: 
Data were analyzed using Epi Info, Centers for Disease Control, Atlanta, USA. Differences 

between groups were tested by use of chi-square test, Wilcoxon two sample test or Student's 

t-test as appropriate. Odds ratios and 95% confidence intervals were calculated by univariate 

analysis. Statistical significance was considered at p < 0.05. 

The study was approved by the Institutional Review Board. 

Results 
The characteristics of the 127 patients during the index pregnancy, are shown in Table 1. 

The clinical progress and outcome of these pregnancies have already been described.7 

Eighty percents were nulliparae at the time of the index pregnancy. The median of the 

diastolic blood pressure on admission was 105 mm Hg. Sixty patients suffered from HELLP 

and 56 patients from ELLP syndrome during the index pregnancy. Sixteen patients had 

eclampsia prior to admission. Two women died from cerebral hemorrhage during the index, 

(H)ELLP, pregnancy. Two patients had venous thrombosis post partum, one 3 weeks after 

a vaginal delivery, the other 3 months after cesarean section on starting oral contraceptives. 

The questionnaires were sent out January 1, 1996 to 125 women who met the inclusion 

criteria. One hundred and sixteen women responded (Table 2). Two women had died; one 

committed suicide in a depressed state 6 months after the index pregnancy and the other 

died of unknown causes 1 year after the index pregnancy. The addresses of four patients 

could not be traced. Three patients refused to complete the questionnaires. The response 

was 94%, i.e.116 women out of 123. The median age at completion of the questionnaire 

was 36.0 (range 23.0-50.0) years, the median interval after the index pregnancy was 5.7 

(range 3-12.9) years. 

General health history: Nine women (8%) were receiving treatment for hypertension, 
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Table 1 . Characteristics at the index pregnancy of all women with (H)ELLP syndrome between 
1984-1996 (n=127) 

median range (%) 

Age (years) 28 17-40 
Primiparae (n) 101 80% 
Diastolic RR on admission (mm Hg) 105 55-150 
Gestational age on admission (wks) 30.6 21.1-41.1 
Antihypertensive medication (n) 43 34% 
Proteinuria (G/L) 1.9 0-44 
Platelet count (100x109/L) 60 8-99 
ASAT (U/L) 176 50-1947 
LDH (U/L) 600 159-3550 
HELLP (n) 67 53% 
ELLP (n) 60 47% 
Gestational age at delivery (wks) 32 24-41 
Birth weight (grams) 1330 360-3780 
Maternal mortality (n) 2 1.6% 
Facial nerve paralysis (n) 1 0.8% 
Post partum psychosis (n) 1 0.8% 
Post partum venous thromboembolism (n) 2 1.6% 

Table 2. Response rate of the questionnaire (n=125) 

Death > 6 months post partum (n) 
Unknown addresses (n) 
Refusal of participation (n) 
Response (n) 

2(1.6%) 
4 (3%) 
3 (2%) 

116(94%) 

which is 3 times more frequent when compared with a female Dutch reference population 

of 20-40 years of age8 (Table 3). One woman developed diabetes mellitus. Two women 

had venous thrombosis post partum, as reported in Table 1 ; one of these women developed 

another venous thrombosis unrelated to pregnancy. None of the remaining women 

developed cerebral hemorrhage, lung embolism or venous thrombosis. Twenty one (18%) 

women were treated for psychological problems after the index pregnancy. 

Obstetric history after index pregnancy: 94 (81%) nulliparae and 22 (19%) multiparae 

at the time of the index pregnancy completed the questionnaires. Thirty- nine (34%) women, 

26 Primiparae and 13 multiparae, abstained from further pregnancies after their index 

pregnancy, because they were afraid of a recurrence of the (H)ELLP syndrome. All had at 

least one living child. Seventy-seven (66%) women became pregnant again with a total 

number of 105 pregnancies (Table 4). Thirteen pregnancies terminated before 20 weeks. 

Of all 92 subsequent pregnancies two women (2.1%) developed recurrent (H)ELLP 



9 (8%) 2.8% 
1 (0.9%) 0.5% 
5 (4.3%) 2.2% 
1 (0.9%) 0.08% 
1 (0.9%) ? 
1 (0.9%) 0.7% 
1 (0.9%) 0.01% 
21 (18%) ? 

Table 3. General health at follow up of > 3 years of 116 former (H)ELLP patients 

cases Reference* 

Medically treated hypertension (n) 
Diabetes mellitus (n) 
Chronic pulmonary obstructive diseases (n) 
Crohn's disease (n) 
Malignancy (n) 
Rheumatoid arthritis (n) 
Glaucoma (n) 
Psychological treatment (n) 

* female Dutch reference population aged 20-40 years 

Table 4. Obstetric history after the index pregnancy (n=116) 

Not pregnant after index pregnancy (n) 39 (34%) 
Pregnant (n) 77 (66%) 
Pregnancies (n) 105 
Miscarriages (n) 13(12%) 
Subsequent pregnancies (n) 92 (88%) 
(H)ELLP syndrome (n) 2 (2%) 
Preeclampsia (n) 15 (16%) 
Pregnancy induced hypertension (n) 8 (9%) 

Table 5. Birth weight and gestational age at delivery of the index and of the first subsequent 
pregnancy. Data are presented separately for women with and without recurrent gestational 
hypertension (GH) 

All Recurrent GH No recurrent GH 
N 73 21 (29%) 52(71%) 

Index pregnancy 
*Birth weight (grams) 
*Gestational age (wks) 
Subsequent pregnancy 
*Birth weight (grams) 
*Gestational age (wks) 
New partner 

1215 (360-3780) 
32(26-41) 

2950 (660-5090) 
38 (28-43) 

4 (5%) 

970 (630-2490) 
30 (27-36) 

2410 (860-3650) 
37(29-41) 

0 

1320 (360-3780) 
32 (26-41) 

3000 (660-5090) 
39 (28-43) 

4 (8%) 

median (range) 

Statistically significant difference between women with and without recurrence of GH and 
between index and first subsequent pregnancy 
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syndrome; one woman with HELLP syndrome in the index pregnancy developed ELLP 

syndrome in the next pregnancy, one women with ELLP syndrome in the index developed 

HELLP syndrome in the first subsequent pregnancy. Fifteen 15(16%) cases of preeclampsia 

and 8 (9%) cases of pregnancy induced hypertension occurred. Altogether 25 (27%) out 

of 92 subsequent pregnancies were complicated by a hypertensive disorder (preeclampsia, 

HELLP syndrome or pregnancy induced hypertension). None of the women with recurrent 

gestational hypertension had a new sexual partner, whilst this was the case in 4 of the 67 

women without recurrence. 

The first subsequent pregnancy after the index pregnancy was complicated by gestational 

hypertension in 21 (29%) out of 73 women (Table 5). Five (7%) of these 73 women had 

medically treated hypertension; two of these women had recurrent gestational hypertension. 

Table 6. Unadjusted odds ratios for recurrence of gestational hypertension (GH) in the first 
ongoing pregnancy (n=73). 

All GH NoGH Odds ratio 
(range) 

N 73 21(29%) 52(71%) 

Preeclampsia in family * 9(12%) 4(19%) 5(10%) 2.2(0.5-9.6) 
Cardiovascular disease in family** 53(73%) 18(85%) 35(67%) 2.9(0.8-13.7) 
B o t h 53(73%) 18(85%) 35(67%) 2.9(0.8-13.7) 
Multiparae 7 5 2 7.8(1.2-66) 
Gestational age index < 30 weeks 18 9 9 3.6(1.1-12.2) 
Birth weight index < 1000 grams 26 12 14 3.6(1.1-12.2) 
Aspirin in subsequent pregnancy 20 10 10 3.8(1.1-13.5) 

* Preeclampsia/HELLP syndrome in mother or sister 
** Cardiovascular disease: hypertension with medical treatment, cardiac or vascular disease, 

thromboembolism or cerebral hemorrhage in first and second degree relatives. 

In 16 of the 66 (24%) nulliparae during the index pregnancy, the first subsequent pregnancy 

was complicated by gestational hypertension, this occurred in 5 of the 7 (71 %) multiparae. 

Birth weight and gestational age in the index pregnancy were significantly lower in the 

recurrent group than in women who experienced no recurrence. Between the index 

pregnancy and the subsequent pregnancy the mean difference in birth weight was 1385 

grams (SD 945) and in gestational age at delivery 5 weeks (SD 4). These differences were 

similar for the recurrent and the non recurrent group. Multiparity, gestational age at delivery 

earlier than 30 weeks, birth weight lower than 1000 grams in the index pregnancy and the 

use of aspirin during the subsequent pregnancy increased the risk of recurrence of 



gestational hypertension in the first subsequent pregnancy significantly (Table 6). 

Family history: Table 6 demonstrates the possible influence of a family history of 

preeclampsia and/or cardiovascular disease on recurrence of gestational hypertension 

(GH) in the first subsequent pregnancy (n=73). For women with a family history of 

preeclampsia the odds ratio was 2.2 (0.5-9.6), compared with women without a family 

history of preeclampsia. A family history of hypertension, cardiac or vascular disease, 

thromboembolism or cerebral hemorrhage in first or second degree relatives did not 

significantly influence the outcome of the first subsequent pregnancy after (H)ELLP 

pregnancy, odds ratio 2.9 (0.8-13.7). 

Discussion 
The risk of recurrence (H)ELLP syndrome is reported to be from 3% to 25%.345 In our 

study the recurrence risk of the (H)ELLP syndrome was 2.1%, which corresponds with 

some studies346, but which is in contradiction with others.5The risk of gestational 

hypertension was much higher, namely 29% in the first subsequent pregnancy and was 

significantly related with earlier gestational age and lower birth weight of the index pregnancy. 

These findings are comparable with earlier reports which concluded that women with a 

history of severe 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.9 The further observation that women with a history of (H)ELLP 

syndrome have an increased risk of obstetric complications in future pregnancies but have 

a low risk of recurrent (H)ELLP syndrome is comparable with our findings4. 

Thirty-nine (34%) women abstained from pregnancy, of whom 26 were nulliparous at the 

time of the index pregnancy. Most of them reported that they were frightened of becoming 

pregnant again. Twenty-one (18%) of women required psychological counseling. This would 

seem to be rather a high figure but no exact reference data are available. There are many 

different opinions concerning the relationship between psychosocial factors and 

preeclampsia1112; these studies described psychosocial factors as possibly involved in the 

etiology of preeclampsia. The obvious impact of the experience of severe preeclampsia 

and/or (H)ELLP syndrome on patients has not been described previously. 

The second aim of the study was to assess the personal and family medical history of 

women with a history of (H)ELLP syndrome. Women with a history of gestational 

hypertension are at risk of chronic hypertension, ischemic heart disease and diabetes 

mellitus6. A prospective cohort study comparing women with or without a history of 

gestational hypertension demonstrated an increased risk of several distinct cardiovascular 



Chapter 8 

conditions later in life13. Nisell14 found seven years after pregnancy complicated by 

preeclampsia or pregnancy induced hypertension, an increased risk of chronic hypertension 

as compared with a control group. In women with a history of hypertension in pregnancy 

increased death rates from ischemic heart disease are described.15 In our study 8% of the 

patients reported medically treated hypertension, which is 3 times more frequent as 

compared with a female Dutch reference population aged 20-40 years. 

Venous thrombosis is more frequent during pregnancy and the Puerperium, reported with 

an incidence of respectively 0.45 per 1000 deliveries and 1.9 per 1000 deliveries.16 The 

annual incidence of venous thrombosis in the general population is about 2.0 per 1000.17 

Two patients (1.6%) in our study developed deep venous thrombosis; afterwards we 

subsequently detected factor V Leiden mutation in both patients. The high prevalence of 

hemostatic abnormalities in women with a history of preeclampsia puts them at risk of 

venous thromboembolism in later life.18 

Sibai10 suggests that pregnancy may be regarded as a screening test for the occurrence of 

chronic hypertension and diabetes mellitus later in life. The same may possibly be true of 

cardiovascular disease and venous thromboembolism. Later in life patients with a history 

of preeclampsia and/or (H)ELLP syndrome appear to have more health problems when 

compared to other women of the same age. These patients have an increased risk of 

developing psychosocial problems. 

Acknowledgments: We are grateful to the many patients and obstetricians who made this 

study possible. We valued the help of Dr PJ Marang-van der Mheen, epidemiologist. 
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Summary and conclusions 
The HELLP syndrome and preeclampsia are important causes of perinatal and maternal 

mortality and morbidity. The established disease is characterized by a disturbance of the 

maternal circulation with contracted plasma volume, low cardiac output and high systemic 

vascular resistance. The mechanism underlying these hemodynamic observations remains 

unclear. While increased sensitivity to pressors, reduced plasma volume, altered proximal 

renal tubular function and activation of the coagulation cascade antedate hypertension, it 

is possible that hypertension may not be central to the pathogenesis of preeclampsia.1 

Moreover 15 percent of the HELLP patients do not have hypertension. It is thought that 

central to the pathophysiology of preeclampsia is a defective placentation in which the 

trophoblast fails to induce a physiologic dilatation and remodeling of spiral arteries. The 

resulting placental hypoperfusion leads to the release of a hypothetical factor which mediates 

endothelial cell dysfunction and end-organ damage. Probably the defective placentation is 

the result of immunologic, genetic or vascular mediated factors.23 Prevention of 

preeclampsia and HELLP syndrome is not yet possible, although a randomized controlled 

trial of ketanserin and aspirin, aimed at preventing preeclampsia, has shown an association 

between the addition of ketanserin to aspirin and a decrease in the number of cases of 

preeclampsia and severe hypertension in a selected population. Moreover, pregnancy 

outcome among patients with mild to moderate midtrimester hypertension was improved.4 

No randomized trial demonstrated a favourable effect of low-dose aspirin, salt restriction, 

calcium supplements, diuretic therapy or fish oil for prevention of preeclampsia.5 6 

The aim of the thesis as outlined in Chapter 1, is to answer five questions: 

Chapter 2 focuses on the first question: 

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

Does this management increase maternal risk? 

The clinical progress and maternal outcome of all women admitted to the Academic Medical 

Center in Amsterdam between 1984 and 1996 with (H)ELLP syndrome and a live fetus in 

utero on admission were described. Patients without established hemolysis (LDH > 600 U/ 

L) were defined as having ELLP syndrome. The patients were treated by temporizing 

management. The predominant indication for terminating pregnancy was fetal distress or 

fetal death. Nearly all serious maternal complications took place at the onset of the 

syndrome. Serious maternal morbidity occurred more often in cases of HELLP than in 

cases of ELLP syndrome. Fetal distress and the need to deliver were more frequent in the 



presence of serious maternal morbidity. Sixty-two percent of the patients were delivered 

more than three days after admission. In these women deterioration of all relevant laboratory 

results occurred in 11 %, stabilization in 48% and improvement in 41%. After seven days 

51% of the patients were undelivered; only 2% of these patients showed deterioration of 

all relevant laboratory results, 29% stabilization and 69% improvement of all relevant 

laboratory results. Only one other large study described prolongation in HELLP pregnancies. 

In 128 patients with HELLP syndrome complete antepartum resolution of the HELLP 

syndrome including normalization of liver enzymes occurred in 55 out of 106 patients who 

did not deliver within 48 hours.7 These patients were managed by plasma volume expansion. 

From our study it can be concluded that during temporizing management without plasma 

volume expansion also improvement of the (H)ELLP syndrome occurs. We do not deny 

that (H)ELLP syndrome can be very dangerous for the mother; our study has demonstrated 

that the syndrome can develop very rapidly and that the severity of complications is mostly 

determined during the onset of the syndrome. Appropriate medical treatment for the 

dangerous symptoms of extreme hypertension and seizures should be administered 

urgently. Our study does not support the general recommendation for immediately 

termination of pregnancy in patients with (H)ELLP syndrome when fetal condition is 

satisfactory. It is unlikely that a more aggressive approach would have reduced maternal 

mortality or morbidity. 

Chapter 3 focuses on the second question: 

Which factors contribute to adverse perinatal outcome after severe preeclampsia and 

HELLP pregnancy? 

We did not observe differences in maternal and perinatal outcome in patients with HELLP 

syndrome in comparison with patients with preeclampsia without HELLP syndrome, who 

were treated with temporizing management without volume expansion. The gestational age 

at the onset of the HELLP syndrome and the severity of hypertension, as expressed by the 

need of antihypertensive treatment, were the best predictors of adverse perinatal outcome. 

It has been estimated that the incidence of the HELLP syndrome is approximately 20% of 

cases of severe preeclampsia, but the exact incidence may well be different as the syndrome 

may not be recognized due to the varying expression of the HELLP syndrome and the use of 

different definitions.8 Abnormal relevant laboratory results did not contribute to adverse 

perinatal outcome. Our findings were confirmed in January 1999 when Abramovici and Sibai 

reported that in cases of severe preeclampsia, neonatal morbidity and death were related to 

gestational age rather than to the presence or absence of the HELLP syndrome.9 
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Chapter 4 addresses the third question: 

Is hemodynamic temporizing treatment with plasma volume expansion preferable to 

temporizing treatment without plasma volume expansion in severe preeclampsia? 

Maternal and perinatal results of temporizing management with and without plasma volume 

expansion in patients with severe preeclampsia were compared in a retrospective case-

control study in two teaching hospitals. Only untreated nulliparous preeclamptic women 

with a gestational age below 35 weeks on admission were included. The study group was 

treated by hemodynamic temporizing management (plasma volume expansion), the control 

group was treated without plasma volume expansion. On admission fifteen patients in the 

study group and eleven patients in the control group had the HELLP syndrome. During 

prolongation of pregnancy in the study group six patients developed the HELLP syndrome, 

in the control group three patients. In both groups the median prolongation of pregnancy 

was 10-11 days. Severe maternal morbidity was low in both groups, maternal mortality did 

not occur. Perinatal mortality was different between the study group (7.1 %) and the control 

group (14.3%), but survival without major handicap at the age of 1.5 years was equal in 

both groups (88% versus 86%). The number of growth-retarded children in the study group 

was significantly smaller than in the control group, which could be caused by selection 

bias; the reason for referral to the two hospital departments could have been different. 

From the results of this study it can not be concluded that temporizing management with 

plasma volume expansion is superior to temporizing management without plasma volume 

expansion. 

Chapters 5,6 and 7 address the fourth question: 

Is the prevalence of risk factors for venous and arterial disease increased in women with a 

history of severe preeclampsia and/or HELLP syndrome? 

Chapter 5 demonstrates a high prevalence of hemostatic abnormalities, associated with 

increased thrombotic risk, in women with a history of severe preeclampsia. A total of 345 

women with a history of severe preeclampsia were investigated at least three months post 

partum for the presence of activated protein C resistance and the associated factor V 

mutation, hyperhomocysteinemia and anticardiolipin antibodies. The control group consisted 

of sixty-seven healthy women with a history of uncomplicated pregnancies only. Activated 

protein C resistance was detected in 11.3% of the patient group and in 1.5% of the controls 

( p=0.025). Only half of these women had the factor V mutation. Hyperhomocysteinemia 

was present in 12.1% of all patients as compared to 4.5% in control subjects (p=0.115). 



Anticardiolipin antibodies were observed in 20.9% of the patients, while these antibodies 

were found in 7.5% of the control subjects (p=0.016). The prevalence of these abnormalities 

was 1.5 to 2 times higher in patients who delivered before 28 weeks, as compared to 

patients who delivered after 28 weeks. Hemostatic abnormalities, associated with an 

increased risk of thrombosis were present in approximately 40% of women with a history 

of severe preeclampsia, which was almost four times higher than in control subjects. There 

were no differences in the prevalence of the studied coagulation indices between women 

with a history of preeclampsia, HELLP syndrome or eclampsia. The mechanism by which 

the presence of prethrombotic abnormalities contributes to the development of preeclampsia 

is unknown. The promotion of local microthrombosis in the developing uteroplacental 

arteries may possibly induce endothelial cell dysfuction. No differences of birth weight 

were observed between the infants of women with or without underlying disorders. Perinatal 

death was more frequent in women with activated protein C resistance than in those without 

activated protein C resistance (odds ratio 2.6, 95% CI 1.0-6.6). Moreover, in women with 

anticardiolipin antibodies, perinatal death was more frequent than in women without 

anticardiolipin antibodies (odds ratio 2.0, 95% CI 0.95-4.2). Women with or without the 

other abnormalities had similar perinatal mortality rates. Women with a history of severe 

preeclampsia should be evaluated for the presence of thrombotic disease because such 

disorders could have implications for general health, including the risk of venous thrombo

embolism associated with gestation or use of oral contraceptives. It remains to be 

demonstrated in a controlled trial whether treatment with heparin of women with hemostatic 

abnormalities will improve the perinatal outcome in subsequent pregnancies. 

Chapter 6 presents the prevalence of prothrombin 20210 G-A mutation and factor V Leiden 

mutation in women with a history of severe preeclampsia and (H)ELLP syndrome. These 

specific mutations are the most prevalent thrombotic genetic risk factors and are associated 

with venous thromboembolism, myocardial infarction and cerebral-vein thrombosis. Several 

publications report a relation between factor V Leiden mutation and preeclampsia or 

pregnancy loss. The prothrombin 20210 G-A mutation in relation to complications of 

pregnancy was described only twice1011 In the first study the prothrombin mutation was 

seen to be significantly more frequent in women with abruptio placentae and fetal growth 

retardation, than in those with severe preeclampsia. Fetal outcome was not descibed in 

this study. The second study focused on thrombophilic disorders and fetal loss. The 

frequency of prothrombin 20210 G-A mutation was not increased in women with late fetal 

loss. We investigated 114 women with a history of preeclampsia or (H)ELLP syndrome at 

a minimum of 3 months post partum for the presence of the prothrombin 20210 G-A mutation 
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and the factor V Leiden mutation. Women were interviewed by questionnaire to obtain 

information about their personal and family history. Seven of 114 women (6.1%) had at 

least one mutation. One woman carried both mutations. This is comparable with the 

prevalence of these mutations in the Dutch population in general. The odds ratio that 

carriers with previous preeclampsia will develop thromboembolism was 22 (95% CI 1.7-

303). Perinatal mortality was not significantly higher in women with preeclampsia with 

either mutation (odds ratio 1.5 (0.2-9.5)). We conclude that prothrombin 20210 G-A mutation 

and factor V leiden mutation are associated with thrombotic risk, but most likely not with 

perinatal mortality in patients with severe preeclampsia or (H)ELLP syndrome. 

Chapter 7 describes the relation of lipoprotein (a), atherosclerosis and preeclampsia. A 

high concentration of lipoprotein (a) is associated with atherosclerotic disease. Atheroma 

may develop in spiral arteries in both preeclamptic and normal pregnancies, but is much 

more common in preeclampsia, particularly in the decidual segments. The hypothesis was 

that a high concentration of lipoprotein (a) is associated with the development of 

preeclampsia. We studied 40 women with a history of preeclampsia, 35 women with a 

history of (H)ELLP syndrome and 67 healthy control subjects with a normal obstetric history. 

Lipoprotein (a) levels were measured at a minimum of ten weeks post partum. There was 

a statistically significant higher prevalence of abnormal levels of lipoprotein (a) in women 

with a history of preeclampsia (33%) in comparison with women with a history of (H)ELLP 

syndrome (9%) and with the control group (10%). No differences of gestational age or 

birth weight were observed between women with normal and women with elevated 

lipoprotein (a) levels. The observation that abnormal lipoprotein (a) levels were significantly 

more frequent in women with a history of preeclampsia without (H)ELLP syndrome than in 

those with a history of preeclampsia with (H)ELLP syndrome could implicate a different 

etiology for preeclampsia with and without (H)ELLP syndrome. However these findings 

must be confirmed prospectively before further conclusions can be drawn. We discovered 

that a history of preeclampsia and spontaneous abortion was associated with elevated 

lipoprotein (a) levels as a post-hoc finding. Whether spontaneous abortion or recurrent 

abortion and high levels of lipoprotein (a) are related remains to be demonstrated. 

Chapter 8 provides the answer to the fifth question: 

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? 

Earlier reports have concluded that women with a history of severe 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. Various studies 

reach different conclusions about the risk of recurrence of the (H)ELLP syndrome. The 

aim of our study was firstly to assess the risk of recurrence of the (H)ELLP syndrome and 

hypertensive disorders in subsequent pregnancies and secondly to assess a possible 

relation between the risk of recurrence and the personal medical history and family history 

of women with a history of (H)ELLP syndrome. A questionnaire regarding general health 

history and obstetric and family history was sent to 125 women with a history of (H)ELLP 

syndrome. Two women had died at respectively half a year and one year after the index 

pregnancy; 116 (94%) of the remaining 123 women responded. The median age of the 

group was 36.0 years at completion of the questionnaire, the median interval after the 

index pregnancy was 5.7 years (3-12.9). Nine women (8%) were receiving treatment for 

hypertension, which is 3 times more frequent when compared with a female Dutch reference 

population 20-40 years of age. One woman developed diabetes mellitus. Two women had 

venous thrombosis post partum, one of these women developed another venous thrombosis 

unrelated to pregnancy. Twenty-one (18%) women were treated for psychological problems 

after the index pregnancy. Thirty-nine (34%) women refrained from further pregnancy. In 

29% of the first subsequent pregnancies after the index pregnancy, the pregnancy was 

complicated by gestational hypertension, but only 2% of the women suffered from (H)ELLP 

syndrome. However, birth weight was on average 1385 grams higher and gestational age 

at delivery 5 weeks longer in the first subsequent pregnancy, compared to the index 

pregnancy, irrespective of recurrence of gestational hypertension. A family history of 

cardiovascular disease or preeclampsia was common in the total group; however this did 

not influence the recurrence rate. Multiparity, low gestational age at delivery and low birth 

weight in the index pregnancy and the use of aspirin during the first subsequent pregnancy 

significantly increased the risk of recurrence of gestational hypertension in the first 

subsequent pregnancy. 

Pregnancy may be regarded as a screening test for the occurrence of chronic hypertension, 

cardiovascular disease, venous thromboembolism and diabetes mellitus later in life. Women 

with a history of preeclampsia and/or (H)ELLP syndrome appear to have more health 

problems when compared to other women of the same age. These women are at increased 

risk of developing psychosocial problems. 
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Implications for future research 
Temporizing management in severe preeclampsia and HELLP syndrome has been carried 

out in two different ways, namely with and without plasma volume expansion eventually 

combined with pharmacological therapy. The strategy with plasma volume expansion is often 

referred to as the invasive strategy because of the need for invasive hemodynamic monitoring 

by means of a Swan-Ganz catheter in order to measure central venous and pulmonary 

capillary wedge pressures. It is thought to improve placental perfusion and fetal condition. 

Presently no evidence from randomized trials is available to compare both strategies. In the 

near future the PETRA study (PreEclampsia TRial Amsterdam) will provide us with information 

about temporizing management strategy with or without plasma volume expansion by 

randomizing patients with severe preeclampsia between 28-34 weeks' gestation. 

The prevalence of risk factors for venous and arterial disease is increased in women with 

a history of preeclampsia and/or (H)ELLP syndrome, but also in women with other 

complications of pregnancy.12 It remains to be demonstrated if treatment with heparin of 

these women in subsequent pregnancies will improve perinatal outcome in subsequent 

pregnancies. For this reason a multicenter trial (FRUIT) will carried out in the near future. 

The search for unknown factors must continue. 

The association between high levels of lipoprotein (a) and a history of severe preeclampsia 

as observed in our study, chapter 7, deserves further research. Because data on changes 

of lipoprotein (a) during pregnancy are not available, it is worthwhile to monitor lipoprotein 

(a) levels in each trimester of pregnancy. The possible relation between high levels of 

lipoprotein (a) and spontaneous or recurrent abortion also deserves further research. 

Women with a history of (H)ELLP syndrome seem to have psychological problems after 

their pregnancy, moreover 34% refrain from further pregnancy. The psychological impact 

of the experience of suffering from (H)ELLP syndrome on women deserves more attention. 

Women with a history of (H)ELLP syndrome are at risk of chronic hypertension, cardio

vascular disease, venous thromboembolism and diabetes mellitus. The high incidence of 

preeclampsia and (H)ELLP syndrome and its association with other diseases makes the 

need for further research important. Afterall, prevention of diseases is the best cure. 



Samenvatting en conclusies 
Het HELLP syndroom en preëclampsie zijn belangrijke oorzaken van perinatale en 

matemale mortaliteit en morbiditeit. Het ziektebeeld wordt gekenmerkt door een stoornis 

van de matemale bloedsomloop met verminderd plasmavolume, lage cardiac output en 

een hoge perifere vaatweerstand. Het onderliggende mechanisme hiervan is nog steeds 

onduidelijk. Hoewel verhoogde gevoeligheid van drukreceptoren, verminderd plasma

volume, veranderde proximale niertubulusfunktie en aktivatie van de stollingscascade vooraf 

gaan aan de hypertensie, is het toch mogelijk dat hypertensie niet centraal staat in de 

Pathogenese van preëclampsie.1 Bovendien heeft 15 % van de HELLP patiënten geen 

hypertensie. Men veronderstelt dat een gestoorde placentatie, waarin de trofoblast geen 

fysiologische dilatie en remodellering van de spiraalarteriën bewerkstelligt, centraal staat 

in de pathofysiologie van preëclampsie. Dit resulteert in een onderperfusie van de placenta, 

hetgeen leidt tot het vrijkomen van een hypothetische factor, die initieert tot endotheel-

celdisfunctie en beschadiging van eindorganen. Waarschijnlijk is de gestoorde placentatie 

het resultaat van immunologische, genetische en vasculaire gemedieerde factoren.23 

Preventie van preëeclampsie en HELLP syndroom is nog niet mogelijk, alhoewel een 

gerandomiseerd, onderzoek met ketanserine en aspirine ter voorkoming van preëclampsie, 

een relatie liet zien tussen het toevoegen van ketanserine aan aspirine en een daling in 

het aantal preëclampsieën en ernstige hypertensie in een geselekteerde populatie. 

Bovendien was de zwangerschapsuitkomst van patiënten met milde tot matige midtrimester 

hypertensie verbeterd.4 Geen eén gerandomiseerde studie heeft een gunstig effect kunnen 

aantonen van een lage dosis aspirine, zoutbeperking, calcium tabletten, plaspillen of visolie 

ter preventie van preëclampsie.5 6 

Het doel van dit proefschrift, zoals geformuleerd in hoofdstuk 1, is het beantwoorden van 

5 vragen: 

Hoofdstuk 2 richt zich op de eerste vraag: 

Wat is het klinische beloop van het (H)ELLP syndroom met een afwachtend beleid? Is het 

moederlijke risico hierbij verhoogd? 

Het klinische beloop en de matemale uitkomst van alle vrouwen, die in het Academisch 

Medisch Centrum in Amsterdam zijn opgenomen tussen 1984 en 1996 met het (H)ELLP 

syndroom en een levend kind in utero bij opname worden beschreven. Patiënten zonder 

overtuigende hémolyse (LDH > 600 U/L) werden beschouwd als hebbende het ELLP 

108 syndroom. De patiënten werden behandeld met een afwachtend beleid. De belangrijkste 
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reden om de zwangerschap te beëindigen was foetale nood of intrauteriene vruchtdood. 

Bijna alle ernstige maternale complicaties ontstonden bij het begin van het syndroom. 

Ernstige maternale complicaties traden vaker op in gevallen van HELLP dan van ELLP 

syndroom. Foetale nood en de noodzaak de zwangerschap te beëindigen traden vaker op 

in de aanwezigheid van ernstige maternale morbiditeit. 62% van de patiënten beviel meer 

dan 3 dagen na opname. Bij deze vrouwen trad een verslechtering van relevante labora

toriumwaarden op in 11%, stabilisering hiervan in 48% en verbetering in 41%. Na 7 dagen 

was 51% van de patiënten nog niet bevallen; slechts 2% van deze patiënten vertoonde 

een verslechtering van relevante laboratoriumwaarden, 29% vertoonde stabilisering en 

69% vertoonde een verbetering van relevante laboratoriumwaarden. Slechts één ander 

groot onderzoek beschreef een verlenging van de zwangerschap bij het HELLP syndroom. 

In een serie van 128 patiënten met het HELLP syndroom ontstond een complete remissie 

van het HELLP syndroom inclusief een normalisering van de leverenzymen bij 55 van de 

106 patiënten, die niet bevielen binnen 48 uur.7 Deze patiënten werden behandeld met 

plasmavolume expansie. Uit ons onderzoek kan worden geconcludeerd dat ook tijdens 

een afwachtend beleid zonder plasmavolume expansie verbetering van het HELLP 

syndroom optreedt. Wij ontkennen niet dat het (H)ELLP syndroom erg gevaarlijk voor de 

moeder kan zijn; uit onze studie blijkt dat het syndroom erg snel kan ontstaan en dat 

ernstige complicaties voornamelijk bij het ontstaan van het syndroom optreden. 

Medicamenteuze behandeling van ernstige hypertensie en behandeling van insulten moet 

onmiddellijk gestart worden. Onze studie ondersteunt niet de algemene aanbeveling om 

de zwangerschap direct te beëindigen bij patiënten met het (H)ELLP syndroom, zolang de 

foetale conditie dit toelaat. Het is onwaarschijnlijk dat een aggressievere benadering de 

maternale mortaliteit of morbiditeit had doen verminderen. 

In hoofdstuk 3 wordt de tweede vraag beantwoord: 

Welke factoren dragen bij aan een ongunstige foetale uitkomst na ernstige preëclampsie 

en HELLP zwangerschap? 

Er werden geen verschillen in maternale en foetale uitkomst werden gevonden bij patiënten 

met een HELLP syndroom vergeleken met patiënten met een preëclampsie zonder HELLP 

syndroom, die behandeld werden met een afwachtend beleid zonder plasmavolume 

expansie. Uit dit onderzoek bleken de zwangerschapsduur bij het ontstaan van het HELLP 

syndroom en de ernst van de hypertensie, blijkens de noodzaak van antihypertensieve 

medicamenteuze therapie, de best voorspellende factoren te zijn voor een ongunstige 

perinatale uitkomst. Men schat dat het HELLP syndroom in ongeveer 20% van ernstige 



preëclampsie voorkomt, het is echter moeilijk een exacte incidentie op te geven, omdat 

het syndroom soms niet herkend zou kunnen worden door de wisselende expressievormen 

en de verschillende gehanteerde definities.8 Afwijkingen in relevante laboratoriumwaarden 

droegen niet bij aan een ongunstige perinatale uitkomst. Onze bevindingen werden in januari 

1999 bevestigd, toen Abramovici en Sibai rapporteerden dat bij ernstige preëclampsie, de 

neonatale morbiditeit en sterfte eerder gerelateerd waren aan de zwangerschapsduur dan 

aan de aan-of afwezigheid van het HELLP syndroom.9 

Hoofdstuk 4 beantwoordt de derde vraag: 

Heeft een afwachtend beleid, waarbij hemodynamische therapie door middel van 

plasmavolume expansie wordt toegepast, de voorkeur boven een afwachtend beleid zonder 

plasmavolume expansie? 

De maternale en neonatale uitkomsten van een afwachtend beleid met of zonder 

plasmavolume expansie bij patiënten met ernstige preëclampsie werden vergeleken In 

een retrospectief case-control onderzoek in twee academische centra. Alleen onbehandelde 

preëclamptische nulliparae met een zwangerschapsduur onder de 35 weken bij opname 

werden geincludeerd. De studiegroep werd behandeld met plasmavolume expansie, de 

controlegroep werd behandeld met een afwachtend beleid zonder plasmavolume expansie. 

Bij opname hadden 15 patiënten in de studiegroep en 11 patiënten in de controlegroep het 

HELLP syndroom. Tijdens de verlenging van de zwangerschap ontwikkelden 6 patiënten 

in de studiegroep en 3 patiënten in de controlegroep een HELLP syndroom. In beide groepen 

werd de zwangerschap verlengd met gemiddeld 10-11 dagen. Ernstige maternale morbiditeit 

kwam in beide groepen weinig voor; in beide groepen trad geen maternale sterfte op. De 

perinatale sterfte in beide groepen was verschillend, namelijk 7.1% in de studiegroep en 

14.3% in de controlegroep, maar overleving op 1.5 jarige leeftijd zonder major handicap 

was in beide groepen vrijwel gelijk, namelijk 88% versus 86%. Het aantal groeivertraagde 

kinderen in de studiegroep was significant kleiner dan in de controlegroep, hetgeen door 

selektiebias kan zijn veroorzaakt; de verwijsindicaties naar de twee ziekenhuizen waren 

mogelijk verschillend. Uit de resultaten van dit onderzoek kan niet worden geconcludeerd 

dat een afwachtend beleid met plasmavolume expansie de voorkeur verdient boven een 

afwachtend beleid zonder plasmavolume expansie. 
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De hoofdstukken 5,6 en 7 richten zich op de vierde vraag: 

Is de prevalentie van risicofactoren voor veneuze en arteriële ziekten verhoogd bij vrouwen 

met een voorgeschiedenis van ernstige preëclampsie en/of HELLP syndroom? 

In hoofdstuk 5 wordt bij vrouwen met een voorgeschiedenis van ernstige preëclampsie 

een hoge prevalentie van hemostatische afwijkingen, die geassocieerd zijn met een 

verhoogde kans op trombose beschreven. Driehonderd-en vijfenveertig vrouwen met een 

voorgeschiedenis van ernstige preëclampsie werden tenminste drie maanden postpartum 

getest op geaktiveerde proteïne C resistentie, de daarbij behorende factor V mutatie, 

hyperhomocysteïnemie en de aanwezigheid van anticardiolipide antilichamen. De 

controlegroep bestond uit 67 vrouwen met een voorgeschiedenis van uitsluitend onge

compliceerde zwangerschappen. Geaktiveerde proteïne C resistentie was aanwezig bij 

11.3% van de patiënten en bij 1.5% van de controles (p=0.025). Slechts de helft van deze 

patiënten had daarbij een factor V mutatie. Hyperhomocysteïnemie was aanwezig bij 12.1% 

van alle patiënten, vergeleken met 4.5% bij de controles (p=0.015). Anticardiolipide 

antilichamen werden gedetekteerd bij 20.9% van de patiënten en bij 7.5 % van de controles 

(p=0.016). In het algemeen was de prevalentie van deze afwijkingen 1.5 tot 2 keer zo hoog 

bij de patiënten die voor de 28e week bevielen, vergeleken met patiënten die na 28 weken 

bevielen. Trombofilie, dat wil zeggen hemostatische afwijkingen geassocieerd met een 

verhoogd risico op trombose, was in 40% van de patiënten met een voorgeschiedenis van 

ernstige preëclampsie aanwezig, hetgeen bijna vier keer zo hoog was als bij de controles. 

Er was geen verschil in de prevalentie van afwijkingen tussen vrouwen met een voorge

schiedenis van preëclampsie, HELLP syndroom of eclampsie. Het mechanisme waarmee 

de aanwezigheid van pretrombotische afwijkingen bijdragen aan de ontwikkeling van 

preëclampsie is onbekend. De locale microtrombose in de uteroplacentaire arteriën kan 

mogelijk endotheelceldisfunktie bevorderen. Er was geen verschil in geboortegewicht tussen 

kinderen geboren bij vrouwen met of zonder onderliggende afwijking. Perinatale sterfte 

kwam vaker voor bij vrouwen met een geaktiveerde proteïne C resistentie, dan bij vrouwen 

zonder geaktiveerde proteïne C resistentie (odds ratio 2.6,95% Cl 1.0-6.6). Ook bij vrouwen 

met anticardiolipide antilichamen kwam perinatale sterfte vaker voor dan bij vrouwen zonder 

anticardiolipide antilichamen (odds ratio 2.0, 95% Cl 0.95-4.2). Bij de andere afwijkingen 

was er geen verschil in perinatale sterfte bij vrouwen met of zonder afwijkingen. Vrouwen 

met een ernstige preëclampsie in de voorgeschiedenis zouden gescreend moeten worden 

op de aanwezigheid van trombofilie, omdat het hebben van trombofilie implicaties kan 

hebben voor de algemene gezondheid, inclusief het risico op veneuze tromboembolieën, 

geassocieerd met zwangerschap en kraambed of het gebruik van orale anticonceptie. Het 



zal nog bewezen moeten worden in een gecontroleerd onderzoek of behandeling met 

héparine bij vrouwen met trombofilie de perinatale uitkomst in een volgende zwangerschap 

doet verbeteren. 

In hoofdstuk 6 worden de prevalenties van protrombine 20210 G-A mutatie (factor II mutatie) 

en factor V Leiden mutatie beschreven bij vrouwen met een voorgeschiedenis van ernstige 

preëclampsie en (H)ELLP syndroom. Deze specifieke mutaties zijn de meest voorkomende 

genetische risicofactoren voor trombose; ze zijn geassocieerd met veneuze tromboembolieën, 

myocardinfarct en hersentrombose. Verschillende publicaties melden een relatie tussen 

factor V Leiden mutatie en preëclampsie of foetale en neonatale sterfte. De protrombine 

20210 G-A mutatie in relatie tot zwangerschapscomplicaties is tot nu toe slechts twee keer 

beschreven.1011 In de eerstgenoemde studie werd de protrombine 20210 G-A mutatie vaker 

gevonden bij vrouwen met een solutio placentae of foetale groeivertraging in de voorge

schiedenis, dan bij vrouwen met een ernstige preëclampsie in de voorgeschiedenis. De 

foetale uitkomst van deze zwangerschappen werd niet beschreven. De tweede genoemde 

studie richtte zich op trombofilie en late foetale en neonatale sterfte. De protrombine 20210 

G-A mutatie kwam niet vaker voor bij vrouwen met een late foetale of neonatale sterfte in 

de voorgeschiedenis. In ons onderzoek werden 114 vrouwen met een voorgeschiedenis 

van preëclampsie of (H)ELLP syndroom tenminste drie maanden postpartum onderzocht 

op de aanwezigheid van protrombine 20210 G-A mutatie en/of factor V Leiden mutatie. 

Daarnaast kregen de vrouwen een vragenlijst met vragen over hun algemene gezondheid 

en die van hun familie. Zeven van de 114 vrouwen (6.1 %) hadden één mutatie. Eén vrouw 

had beide mutaties. Dit is vergelijkbaar met de prevalentie van deze mutaties in Nederland. 

De odds ratio dat dragers van deze mutaties met een preëclampsie of (H)ELLP syndroom 

in de voorgeschiedenis een trombose ontwikkelden was 22 (95% Cl 1.7-303). De perinatale 

sterfte was niet significant hoger bij vrouwen met een mutatie (odds ratio 1.5 (0.2-9.5)). 

Onze conclusie is dan ook dat de protrombine 20210 G-A mutatie en factor V Leiden 

mutatie geassocieerd zijn met een verhoogd risico op trombose, maar zeer waarschijnlijk 

niet met perinatale sterfte bij patiënten met ernstige preëclampsie of (H)ELLP syndroom. 

Hoofdstuk 7 beschrijft de relatie tussen lipoprotéine (a), atherosclerosis en preëclampsie. 

Een hoge concentratie lipoprotéine (a) is geassocieerd met atherosclerosis. Zowel in 

normale zwangerschappen als in zwangerschappen gecompliceerd door preëclampsie 

wordt atheroom in de spiraalarteriën gevormd, echter bij preëclampsie is dit meer uitge

sproken, vooral in de deciduale segmenten. De hypothese was dat er een relatie zou 

kunnen zijn tussen een hoge concentratie lipoprotéine (a) en het ontstaan van preëclampsie. 
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Bij veertig vrouwen met een voorgeschiedenis van preëclampsie, 35 vrouwen met een 

(H)ELLP syndroom in de voorgeschiedenis en 67 controles werd minimaal tien weken 

postpartum de lipoprotéine (a) concentratie in het bloed gemeten. Een verhoogde abnormale 

lipoprotéine (a) concentratie kwam significant vaker voor bij vrouwen met een preëclampsie 

in de voorgeschiedenis (33%) vergeleken met vrouwen met een (H)ELLP syndroom in de 

voorgeschiedenis (9%) of controles (10%). Er was geen verschil in zwangerschapsduur of 

geboortegewicht tussen vrouwen met normale en vrouwen met verhoogde lipoprotéine 

(a) concentraties. Het feit dat een verhoogde lipoprotéine (a) concentratie significant vaker 

voorkwam bij vrouwen met een voorgeschiedenis van preëclampsie zonder (H)ELLP 

syndroom dan bij vrouwen met een preëclampsie met (H)ELLP syndroom, zou een 

verschillende etiologie voor preëclampsie met en zonder (H)ELLP syndroom kunnen 

impliceren. Deze bevindingen moeten echter prospectief worden bevestigd, voordat verdere 

conclusies getrokken kunnen worden. Als posthoc bevinding bleek een voorgeschiedenis 

van preëclampsie met tevens een spontane abortus in de voorgeschiedenis geassocieerd 

te zijn met een verhoogde lipoprotéine (a) concentratie. Of er een relatie bestaat tussen 

spontane abortus of habituele abortus en een verhoogde lipoprotéine (a) concentratie zal 

nog uitgezocht moeten worden. 

Hoofdstuk 8 beantwoordt de vijfde vraag: 

Wat is het herhalingsrisico in volgende zwangerschappen bij vrouwen met een (H)ELLP 

syndroom in de voorgeschiedenis en wat zijn de gevolgen op langere termijn? 

Eerdere publicaties concludeerden dat vrouwen met een ernstige preëclampsie in het 

tweede trimester in de voorgeschiedenis een verhoogd risico hebben op ernstige 

preëclampsie in volgende zwangerschappen en op chronische hypertensie. Verschillende 

onderzoeken trekken wisselende conclusies over het herhalingsrisico van het (H)ELLP 

syndroom. Het doel van onze onderzoek was ten eerste om het herhalingsrisico van het 

(H)ELLP syndroom en het optreden van hypertensie en preëclampsie in volgende zwanger

schappen te bepalen en ten tweede om een mogelijke relatie te leggen tussen het her

halingsrisico en de persoonlijke algemene medische voorgeschiedenis en die van de familie 

van vrouwen met een (H)ELLP syndroom in de voorgeschiedenis. Daarom werd een enquête 

met vragen over de eigen algemene voorgeschiedenis, de verloskundige anamnese en de 

familieanamnese gestuurd naar 125 vrouwen met een (H)ELLP syndroom in de voor

geschiedenis. Twee vrouwen overleden respectievelijk een halfjaar en een jaar na de (H)ELLP 

zwangerschap, de index zwangerschap; 116 (94%) van de 123 overgebleven vrouwen 

beantwoordden de enquête. De mediane leeftijd van de groep ten tijde van de beantwoording 



was 36.0 jaar, het mediane interval na de index zwangerschap was 5.7 jaar (3-12.9). Negen 

vrouwen (8%) werden behandeld met antihypertensiva, hetgeen vergeleken met een 

Nederlandse referentiepopulatie van 20 tot 40 jaar drie keer zo hoog is. Eén vrouw ontwikkelde 

diabetes mellitus. Twee vrouwen kregen een veneuze trombose postpartum, waarvan eén 

later nog een spontane trombose, niet gerelateerd aan zwangerschap, kreeg. Eenentwintig 

vrouwen (18%) zochten professionele psychische hulp na de index zwangerschap. 

Negenendertig vrouwen (34%) zagen van een volgende zwangerschap af. In 29% van de 

eerste doorgaande zwangerschappen na de index zwangerschap, was de zwangerschap 

gecompliceerd door de een of andere vorm van zwangerschapshypertensie, waarvan in 

2% het (H)ELLP syndroom. Echter, onafhankelijk van het wel of niet krijgen van welke vorm 

van zwangerschapshypertensie dan ook in de eerst volgende doorgaande zwangerschap, 

was het gemiddelde geboortegewicht 1385 gram zwaarder en de gemiddelde zwanger

schapsduur 5 weken langer, vergeleken met de index zwangerschap. Een familieanamnese 

met hart- en vaatziekten of preëclampsie kwam vaak voor in de gehele groep, echter dit 

beinvloedde de herhalingskans niet. Multipariteit, een korte zwangerschapsduur bij de 

bevalling en een laag geboortegewicht in de index zwangerschap en het gebruik van aspirine 

in de eerste doorgaande zwangerschap verhoogde significant het risico op de een of andere 

vorm van zwangerschapshypertensie in de eerste doorgaande zwangerschap. 

Zwangerschap kan gezien worden als screening voor de kans op chronische hypertensie, 

hart-en vaatziekten, veneuze tromboembolieën en diabetes mellitus op latere leeftijd. 

Vrouwen met een voorgeschiedenis van preëclampsie en/of (H)ELLP syndroom hebben 

meer problemen met hun gezondheid vergeleken met leeftijdsgenoten; zij hebben een 

verhoogd risico op het krijgen van psychosociale problemen. 

Richtlijnen voor vervolgonderzoek 
Een afwachtend beleid bij ernstige preëclampsie kan op twee verschillende manieren 

uitgevoerd worden, namelijk met en zonder plasmavolume expansie, eventueel gecombineerd 

met pharmacologische therapie. Het beleid met plasmavolume expansie wordt gezien als 

invasieve therapie vanwege de noodzaak tot invasieve hemodynamische monitoring door 

middel van een Swan-Ganz catheter om de centraal veneuze druk, de arteriole pulmonale 

druk en capillaire pulmonale wiggedruk te meten. Men hoopt zo de placentadoorstroming 

en de foetale conditie te verbeteren. Een prospectief gerandomiseerde studie om deze 

beide vormen van een afwachtend beleid te vergelijken is echter nooit uitgevoerd. In de 

nabije toekomst zal de PETRA studie (PreEclampsia TRial Amsterdam) ons de nodige 

informatie verschaffen over een afwachtend beleid met of zonder plasmavolume expansie 

bij gerandomiseerde patiënten met ernstige preëclampsie met een zwangerschapsduur 
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met preëclampsie en/of (H)ELLP syndroom in de voorgeschiedenis, echter ook bij vrouwen 

met andere complicaties in de zwangerschap.12 Het zal echter nog aangetoond moeten 

worden of behandeling van deze vrouwen met héparine in een volgende zwangerschap 

de perinatale uitkomst van deze volgende zwangerschappen doet verbeteren. Om deze 

reden zal in de toekomst een multicenter onderzoek (FRUIT) plaatsvinden. Ondertussen 

moet de zoektocht naar onbekende factoren doorgaan. 

De relatie tussen een verhoogde lipoprotéine (a) concentratie en een voorgeschiedenis 

van ernstige preëclampsie, zoals beschreven in hoofstuk 7, vraagt om nader onderzoek. 

Omdat gegevens van lipoprotéine (a) concentraties in de zwangerschap niet bekend zijn, is 

het de moeite waard om lipoprotéine (a) concentraties in elk trimester van de zwangerschap 

te bepalen. De mogelijke relatie tussen een verhoogde lipoprotéine (a) concentratie en 

spontane of habituele abortus vraagt ook om nader onderzoek. 

Vrouwen met een (H)ELLP syndroom in de voorgeschiedenis lijken psychische problemen 

te hebben na hun zwangerschap, bovendien ziet 34% af van een volgende zwangerschap. 

De psychische invloed op vrouwen van het doorgemaakt hebben van een (H)ELLP 

syndroom verdient meer aandacht. Vrouwen met een (H)ELLP syndroom in de 

voorgeschiedenis hebben meer kans op chronische hypertensie, hart-en vaatziekten, 

veneuze tromboembolieën en diabetes mellitus. De hoge incidentie van preëclampsie en 

(H)ELLP syndroom en de associatie ervan met andere ziekten vragen om nader onderzoek. 

Tenslotte is preventie van ziekten de beste vorm van genezing. 



References 
1. Dilly OC, Anumba, Robson SC. Current Opinions in Obstetrics and Gynecology 1999;11: 

149-56. 
2. Dekker GA, Sibai BM. Etiology and pathogenesis of preeclampsia: Current concepts. Am J 

Obstet Gynecol 1998;179:1359-75. 
3. van Beek, Peeters LL. Pathogenesis pf preeclampsia: a comprehensive model. Obstet 

Gynecol Surv 1998;53: 233-39. 
4. Steyn DW, Odendaal HJ. Randomised controlled trial of ketanserin and aspirin in prevention 

of preeclampsia. Lancet 1997;350:1267-71. 
5. Sibai BM. Prevention of preeclampsia: a big disappointment.(Review) (32 refs). Am J Obstet 

Gynecol 1998;179:1275-78. 
6. Knuist M, Bonsel GJ, Zondervan HA, Treffers PE. Low sodium diet and pregnancy-induced 

hypertension: a multi centre randomised controlled trial. Br J Obstet Gynaecol 1998; 105:430-4. 
7. Visser W, Wallenburg HCS. Temporising management of severe preeclampsia with and 

without the HELLP syndrome. Br J Obstet Gyneacol 1995;102:111-17. 
8. Geary M. The HELLP Syndrome. Br J Obstet Gynaecol 1997;104:887-91. 
9. Abramovici D, Friedman SA, Brian BM, Audibert F, Kao L, Sibai BM. Neonatal outcome in 

severe preeclampsia at 24 to 36 weeks' gestation: Does the HELLP (hemolysis, elevated liver 
enzymes, and low platelet count) syndrome matter? Am J Obstet Gynecol 1999;180:221-5. 

10. Kupfermine MJ, Eldor A, Steinman N, Many A, Bar-Am A, Jaffa A, Fait G, Lessing JB. 
Increased frequency of genetic thrombophilia in women with complications of pregnancy. N 
Engl J Med 1999;340:9-13. 

11. Gris J, Quéré I, Monpeyroux F, Mercier E, Ripart-Neveu S, Tailland M, Hoffet M, Berlan J, 
Daurès J, Mares M. Case-control study of the frequency of thrombophilic disorders in couples 
with late foetal loss and no thrombotic antecedent. Thromb Haemost 1999;81:891 -9. 

12. de Vries JIP, Dekker GA, Huijgens PC, Jakobs C, von Blomberg BME, van Geijn HP. 
Hyperhomocysteinaemia and protien S deficiency in complicated pregnancies. Br J Obstet 
Gynaecol 1997;104:1248-54. 



C o - A u t h o r s 

OP Bleker 

BME von Blomberg 

GJ Bonsel 

HR Büller 

GA Dekker 

A van den Ende 

PC Huijgens 

A Ilsen 

MMW Koopman 

G Mayruhu 

JAM van der Post 

MH Prins 

PH Reitsma 

PE Treffers 

W Visser 

HCS Wallenburg 

SM Westenberg 

H Wolf 

Department of Obstetrics and Gynecology, University of Amsterdam 

Department of Pathology, Free University, Amsterdam 

Department of Clinical Epidemiology and Biostatistics, University 

of Amsterdam 

The Center for Hemostasis, Thrombosis, Atherosclerosis and 

Inflammation Research, University of Amsterdam 

Department of Obstetrics and Gynecology, Free University, 

Amsterdam 

The Center for Hemostasis, Thrombosis, Atherosclerosis and 

Inflammation Research, University of Amsterdam 

Department of Hematology, Free University, Amsterdam 

Department of Neonatology, University of Amsterdam 

The Center for Hemostasis, Thrombosis, Atherosclerosis and 

Inflammation Research, University of Amsterdam 

University of Amsterdam 

Department of Obstetrics and Gynecology, University of Amsterdam 

Department of Clinical Epidemiology and Biostatistics, University 

of Amsterdam 

Laboratory for Experimental Internal Medicine 

Department of Obstetrics and Gynecology, University of Amsterdam 

Department of Obstetrics and Gynecology, Erasmus University 

School of Medicine and Health Sciences 

Department of Obstetrics and Gynecology, Erasmus University 

School of Medicine and Health Sciences 

Department of Obstetrics and Gynecology, University of Amsterdam 

Department of Obstetrics and Gynecology, University of Amsterdam 





D a n k w o o r d 

De patiënten die hebben meegedaan aan het onderzoek dank ik voor hun bereidwilligheid, 

inzet en interesse. Door jullie bijdragen weten we nu meer over het HELLP syndroom en 

kan betere zorg geboden worden. De ervaringsverhalen, het feit dat niets teveel was en 

dat jullie vooral voor andere vrouwen meededen maakten grote indruk op mij. Ook de 

vrouwen die de controlegroep vormden dank ik voor hun bijdrage, zonder jullie zou een 

belangrijk deel van dit onderzoek niet mogelijk zijn geweest. 

Mijn promotor, Professor dr PE Treffers heeft lang geleden gezegd dat ik diegene was, die 

onderzoek moest doen naar de HELLPen. Beste Pieter, bedankt voor alle kritische noten 
en alle leerzame uren. 

Mijn promotor, Professor dr OP Bleker, dank ik voor het blinde vertrouwen in mij. Beste 

Otto, je hebt mij altijd gestimuleerd om door te gaan. 

Mijn twee co-promotors, Guus Dekker en Hans Wolf, waren twee tegenpolen en samen 

een goed duo. Guus, jij was diegene die zag hoe ik verder moest gaan en je was ongelofelijk 

stimulerend. Zonder Hans was het echter nooit wat geworden. Beste Hans, je hebt 

waanzinnig veel tijd aan het onderzoek besteed. Je was zeer kritisch en zorgvuldig en 

niets was je teveel. Bedankt voor al je geduld en onmisbare adviezen. Gelukkig wordt de 

samenwerking AMC-VU voortgezet door het PETRA (PreEclampsia TRial Amsterdam) 
onderzoek. 

Het altijd relativerende optimisme van Harry Büller was een bijzondere stimulans. Beste 

Harry, bedankt voor je heldere visies. De samenwerking met Rianne Koopman was altijd 

prettig. Beste Rianne, fijn datje altijd bereid was om een advies te geven, om samen een 

patiënt te zien of om een artikel te corrigeren. 

De promotiecommissie dank ik voor het kritisch doorlezen van het manuscript. 

Het gezamenlijke Dijkzigt-AMC onderzoek met Willy Visser en Henk Wallenburg heeft 

ervoor gezorgd dat mijn interesse in preëclampsie en HELLP syndroom zo groot werd, 

waarvan dit proefschrift het resultaat is. Alle medewerkers van de verloskunde afdeling 

dank ik voor de mogelijkheid de patiënten postpartum te kunnen testen op hun afdeling. 



Het was voor de patiënten prettig om vertrouwde gezichten terug te zien. Steven Westenberg 

dank ik voor zijn hulp in nood bij het testen van de patiënten. De slogan " het komt allemaal 

goed " houden we er in. 

Bram van den Ende zorgde ervoor dat alles mogelijk was op het stollingslaboratorium. 

Beste Bram, bedankt voor de optimale samenwerking. De mensen van het Specieel 

Laboratorium Hémostase waren altijd bereid en dank ik voor hun betrokkenheid. Ook de 

mensen van het Laboratorium voor Algemene Klinische Chemie en de diverse laboratoria 

in de VU waren altijd bereid te helpen. 

Het enthousiasme van Pieter Reitsma maakte het mogelijk om de factor II mutatie op te 

sporen. 

Gouke Bonsel en Martin Prins van de afdeling Klinische Epidemiologie en Biostatistiek 

zorgden voor een beter inzicht in hun vakgebied. 

Kinderartsen en neonatologen dank ik voor hun hulp bij de follow-up. 

De secretaresses van de Vrouwenkliniek dank ik voor hun hulp bij het maken, het 

wegbrengen en ophalen van dia's, het bijbrengen van computerkennis en voor nog veel 

meer. 

Alle medewerkers van de afdeling Medische Fotografie en Illustratie dank ik voor de 

prachtige posters en dia's en in het bijzonder Chris Bor en Hans Sibum voor de verfraaiing 

van het boekje. 

Mijn familie en vrienden dank ik voor hun betrokkenheid, belangstelling, steun en 

enthousiasme. 

En tenslotte Bouke, jij kwam op het juiste moment. 






