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Objective 

Methods 

Results 

Conclusions: 

90 

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 
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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. 
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