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Maternal outcome following temporizing 
management of the (H)ELLP syndrome 

MG van Pampus, H Wolf, A Ilsen, PE Treffers 
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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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