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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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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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