
Introduction

Despite advances in diagnosis and treatment, hyperten-

sion during pregnancy is still an important cause of mor-

bidity and mortality. 

HELLP syndrome, characterized by hemolysis, elevated

liver enzymes and low platelet count was first described

by Weinstein. HELLP syndrome is a multisystemic disor-

der. Irregular vascular tonus, severe vasospasm, and dis-

orders of the coagulation system are remarkable features

of the syndrome [1]. HELLP syndrome is one of the most

significant causes of maternal and perinatal mortality and

morbidity. Its clinical course includes many life-threaten-

ing complications such as acute respiratory distress syn-

drome (ARDS), disseminated intravascular coagulation

(DIC), cerebral hemorrhage, septic shock, acute renal fail-

ure, hepatic rupture, and placental abruption [2]. Maternal

mortality related to HELLP syndrome was reported to be

between 1.1% and 25% [3, 4]. In recent years, while ma-

ternal mortality rates have been significantly declining in

developed countries, mortality rate is still high in devel-

oping countries and in underdeveloped regions where the

perinatal follow-up is poor [5, 6]. The intensive care man-

agement of the obstetric patient differs from the other pa-

tient groups. Admittance of the obstetric patient to the

intensive care unit is rare; it constitutes less than 1% of all

intensive care patients and transfer of the obstetric patient

to the intensive care unit is considered as an indicator of

maternal morbidity [7-9] The purpose of this study was

to determine maternal morbidity and mortality rates in pa-

tients diagnosed with HELLP syndrome who required in-

tensive care. 
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Summary

Objective: The transfer of the obstetric patient to the intensive care unit is considered as an indicator of maternal morbidity. The most

important two indications for admittance of the obstetric patient to the intensive care unit are postpartum hemorrhage and hypertensive

disorders. The purpose of this study was to determine maternal morbidity and mortality rates in patients diagnosed with hemolysis, el-

evated liver enzyme levels, and low platelet count (HELLP) syndrome who required intensive care. Materials and Methods: The charts

of 34 patients who were diagnosed with HELLP syndrome and treated in intensive care unit between the years 2005 - 2013 were eval-

uated retrospectively. Results: During the study period, a total of 151 patients were diagnosed with HELLP syndrome and 34 patients

were admitted to the intensive care unit. Mean age of the patients was 28.97 ± 7.26 years and there was no significant difference be-

tween survivors and non-survivors (p = 0.442). There were no significant differences between survivors and non-survivors in terms of

gestational age, parity, and multiparity rates (p > 0.05). There was 31.2% mortal cases and 77.8% of living cases had received regular

antenatal follow-up and the difference was statistically significant (p = 0.006). 30 patients (88.2%) required invasive mechanical ven-

tilation. The average Glasgow Coma Score (GCS) of patients was 6.47 ± 4.34. There were significant differences between patients who

lived and who died in terms of Acute Physiology and Chronic Health Evaluation II (APACHE II), Sequential Organ Failure Assessment

(SOFA) score, and duration of invasive mechanical ventilation (p < 0.05). Twenty-two patients (64.7%) required transfusion of blood

and blood products. Maternal mortality occurred in 16 patients (47%). The causes of death were: intracerebral hemorrhage in six cases,

acute respiratory distress syndrome (ARDS) in three cases, disseminated intravascular coagulation (DIC) in three cases, sepsis/multi-

ple organ dysfunction syndrome (MODS) in two cases, hepatic rupture in one case, and massive pulmonary embolism in one case. Con-
clusion: HELLP syndrome is still one of the most serious and life-threatening complications of pregnancy. Mortality rate can be reduced

by regular antenatal follow-up and transfer of pregnant women who carry risk to the intensive care unit without delay.
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Materials and Methods

The charts of 34 obstetric patients admitted to the Atatürk Uni-

versity Medical Faculty, Department of Anesthesiology and Re-

animation, Intensive Care Unit between 2005 and 2013 were

investigated retrospectively, following the approval of Ethics

Committee. The diagnosis of HELLP syndrome was made ac-

cording to Tennessee classification [3]: hemolysis (the presence of

fragmented erythrocytes in peripheral blood smear), serum total

bilirubin ≥1.2 mg/dl, elevated liver enzymes (alanine amino-

transferase ≥ 70 U/L and/or aspartate aminotransferase ≥ 70 U/L),

and low platelet count (< 100,000/ mm³).

The demographic data of diagnosed patients: age, gravidity,

parity, gestational week, presence of antenatal follow-up, and de-

livery mode were identified. Additionally, the laboratory param-

eters; platelet count, liver function tests (AST, ALT), LDH, total

bilirubin, direct bilirubin, renal function tests (BUN, creatinine),

and INR values were recorded. 

Acute renal failure, DIC, placental abruption, intracranial hem-

orrhage, subcapsular hematoma, eclampsia, cerebral edema, sep-

sis, acute respiratory distress syndrome, comorbidities, Acute

Physiology and Chronic Health Evaluation II (APACHE II), Se-

quential Organ Failure Assessment (SOFA) score, Glasgow Coma

Score (GCS), requirement of mechanical ventilation, duration of

mechanical ventilation, duration of stay in intensive care unit,

transfusion requirement of blood and blood products (packed red

cells, fresh frozen plasma, platelets), vasoactive drug usage, dial-

ysis, hemofiltration, requirement of plasmapheresis, and presence

of maternal mortality were investigated in patient charts. 

Patients diagnosed as HELLP syndrome who were hemody-

namically unstable, or have respiratory failure, require mechani-

cal ventilation, dialysis, plasmapheresis or vasoactive drugs were

transferred to the intensive care unit. 

Statistical analysis
SPSS 20.0 software package was used for statistical analysis.

To compare the variables of living and dead patients categorically,

the chi-square test was used. The normal distributions of numer-

ical parameters of the patients were evaluated by Kolmogorov

Smirnov test. For comparison of parameters showing normal dis-

tribution, t-test was used. Mann-Whitney U test was used for pa-

rameters that did not meet normal distribution. A p < 0.05 was

considered to be statistically significant. 

Results

During the study period, a total of 151 patients were di-

agnosed with HELLP syndrome and 34 (22.5%) of them

were admitted to and treated in intensive care unit. Other

patients were treated and followed up in obstetrics clinic. 

Demographic characteristics and clinical features of 34

patients managed in intensive care unit are shown in Table

1. The mean age of patients was 28.97±7.26 years and no

statistically significant difference was found between

groups (p = 0.442). There were no statistically significant

differences between survivor and non-survivors in terms of

gestational week, parity, and multiparity rates (p > 0.05).

There was 31.2% of dead patients and 77.8% of living pa-

tients had received regular antenatal follow-up and the dif-

ference was statistically significant (p = 0.006). When

platelet counts, LDH, AST, ALT, total bilirubin, and crea-

tinine values during their first admittance were taken into

consideration, there were no significant differences be-

Table 1. — Clinical characteristics of study patients a.
All patients Survivor (n=18) Non-survivor (n=16) p value 

b

Maternal age (years) 28.97 ± 7.26 29.89 ± 7.68 27.94 ± 6,85 0.442

Gestational age (weeks) 33.97 ± 4.97 34.83 ± 4.96 33.00 ± 4.95 0.290

Parity 2.71 ± 2.87 3.33 ± 3.51 2.00 ± 1.75 0.421

Multiparity 15 (44.1%) 8 (44.4%) 7 (43.8%) NS

†

Primiparity 19 (55.9%) 10 (55.6%) 9 (56.2%) NS

†

Antenatal follow-up (n, %) 19 (55%) 14 (77.8%) 5 (1.2%) 0.006 

*

Platelets (×10

3

/L) 135080 ± 91391 166666 ± 107354 105923 ± 64973 0.097

AST (U/L) 381.36 ± 552.52 183.58 ± 246.44 563.92 ± 692.58 0.85

ALT (U/L) 212.56 ± 255.27 144.25 ± 215.58 275.62 ± 280.64 0.205

Total bilirubin (mg/dl) 2.13 ± 1.64 2.17 ± 1.75 2.09 ± 1.56 0.825

LDH (U/L) 1377.82 ± 873.77 1467.22 ± 965.43 1277.25 ± 776.48 0.535

Creatinine (mg/dl) 1.02 ± 0.68 0.9 ± 0.62 1.15 ± 0.75 0.237

APACHE-II score 26.38 ± 8.84 20.89 ± 6.30 32.56 ± 7.07 < 0.001

β

GCS score 6.47 ± 4.34 7.89 ± 4.78 4.88 ± 3.24 0.065 

SOFA score 968 ± 4.12 7.11 ± 3.07 12.56 ± 3.16 < 0.001

β

Mode of delivery

Vaginal (n, %) 9 (26.5%) 6 (33.3%) 3(18.8%) NS

†

Cesarean (n, %) 25 (73.5%) 12 (66.7%) 13 (81.2%) NS

†

Anesthetic management

Regional anesthesia (n, %) 3 (12%) 1 (8.3%) 2 (15.4%) NS

†

General anesthesia (n, %) 22 (88%) 11 (91.7%) 11 (84.6%) NS

†

APACHE: Acute Physiology and Chronic Health Evaluation; GCS: Glasgow coma score; SOFA: Sequential Organ Failure Assessment; ICU: intensive care unit;

AST: aspartate aminotransferase; ALT: alanine aminotransferase; LDH: lactic dehydrogenase.

a 

Values are given as number (percentage) or mean ± SD; 

b

For the comparison of survivors and non-survivors.

* p < 0.05 Chi-square test; 

† p > 0.05 Chi-square test; 

β p < 0.05 Independent sample t-test.
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tween groups (p > 0.05). APACHE II, GCS, and SOFA

scores of the patients at their admittance to the intensive

care unit were analyzed. While no statistically significant

difference was found in terms of GCS, there were statisti-

cally significant differences between groups in terms of

APACHE II and SOFA scores (p < 0.001). There were no

significant differences in terms of delivery modes and anes-

thetic management. 

Parameters of patients related to intensive care are shown

in Table 2. While 77.8% of the living patients required in-

vasive mechanical ventilation, this ratio was 100% for dead

patients (p = 0.045). The duration of mechanical ventilation

was 2.61 ± 2.68 days for living patients and 9.06 ± 5.53 days

for dead patients, and the difference between them was

found to be statistically significant (p < 0.001). Total dura-

tion of hospitalization in intensive care unit was 5.67 ± 5.64

days in living patients, whereas it was 9.06 ± 5.53 days in

dead patients, and the difference was not statistically sig-

nificant (p = 0.07). When requirements for inotropic drugs,

fresh frozen plasma, and packed red cell transfusion were

taken into consideration, they were found to be increased in

dead patients and the differences were statistically signifi-

cant (p values were 0.024, <0.001, and <0.001, respec-

tively). There was no statistically significant difference

between groups in terms of platelet transfusion (p = 0.190).

Hemodialysis was required for three patients in each group.

Causes of death for 16 dead patients are shown in Table

3; they were intracerebral hemorrhage (37.5%), ARDS

(18%), DIC (18%), sepsis/MODS (12%), hepatic rupture

(6%), and massive pulmonary embolism (6%). Mortality

rate was 47% in patients admitted to the intensive care unit.

Sixteen out of 151 patients who were diagnosed with

HELLP syndrome had died throughout the study period;

the mortality rate of this group was 10.5%. 

Discussion

Maternal death is still a significant problem throughout the

world. Reducing maternal mortality is an important interna-

tional developmental goal [6]. Maternal mortality is de-

scribed as the death of a woman due to the pregnancy or a

cause related to its management during pregnancy or within

42 days following delivery, other than accidents or inciden-

tal causes [10]. The most common causes are as follows:

hemorrhage, thromboembolism, cardiac disorders, sepsis,

hypertensive diseases, and amniotic fluid embolism. Despite

studies to reduce maternal mortality in recent years, unfor-

tunately, maternal deaths related to HELLP syndrome have

not been reduced significantly. The mortality rates of patients

with HELLP syndrome admitted to the intensive care unit

differs between developed and developing countries. In re-

ports published recently, mortality rate is between 0% and

3.8% in developed countries [11-15]. While mortality rate is

significantly low in developed countries, in developing coun-

tries with low socio-economic status, this rate is increased to

10-35% [16-20]. In a study conducted in Turkey, maternal

mortality rate related to HELLP syndrome was reported to be

30% [21]. The mortality rate being higher in the present

study (47%) when compared to other studies might have

been related to the present admission criteria to intensive care

unit and since the present hospital is a tertiary center, trans-

port of patients with higher risk to the center from periph-

eral hospitals. Additionally, due to lack of good antenatal

follow-up associated with low socio-economic status of pa-

tients in the present region, and general poor systemic con-

ditions of them during admittance to the present clinic, might

have increased the mortality rates

HELLP syndrome is known as a significant cause of ma-

ternal morbidity throughout the world. The association of

HELLP syndrome with renal failure is an important crite-

rion for mortality. The study performed by Sibai and Ra-

Table 2. — Interventions in the intensive care unit.
All patients Survivor (n=18) Non-survivor (n=16) p value

Mechanical ventilation duration (days) 5.65 ± 5.32 2.61 ± 2.68 9.06 ± 5.53 < 0.001

*

Invasive mechanic ventilation (n, %) 30 (88.2%) 14 (77.8%) 16 (100%) 0.045

β

Length of ICU stay (days) 7.26 ± 5.47 5.67 ± 5.64 9.06 ± 5.53 0.07

Inotropic Support (n) 4 - 4 0.024

β

Dialysis Support (n) 6 3 3 0.874

TDP transfusion (units) 4.06 ± 6.45 0.83 ± 1.54 7.69 ± 7.89 < 0.001

†

Packed red cells (units) 2.24 ± 3.40 0.67 ± 1.91 4.00 ± 3.88 < 0.001

†

Platelet transfusion (units) 0.82 ± 1.85 0.61 ± 1.91 1.06 ± 1.81 0.190 

Values are given as number (percentage) or mean ± SD. 

*p < 0.001 Independent sample t-test, 

β p < 0.05 Chi-square test, 

†

Mann Whitney U test.

Table 3. — Causes of maternal deaths and mortality rate.
Causes of death n (%)

Intracerebral hemorrhage 6 (37.5%)

ARDS 3 (18%)

DIC 3 (18%)

Sepsis/MODS 2 (12%)

Hepatic rupture 1 (6%)

Massive pulmonary embolism 1 (6%)

Mortality rate (admitted to the intensive care) 16/34 (47%)

Mortality rate (admitted to clinic + intensive care) 16/151 (10.5%)

Values are given as number (percentage).
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madan [22] in 1993, on a series of 32 cases with HELLP

syndrome is one of the most remarkable studies. In this se-

ries, 31% of the cases required dialysis and mortality rate

was reported to be 13%. In the present study, the need of

patients for dialysis was six out of 34. While half of these

patients died, the other half was discharged and renal func-

tions were not affected in the long term. However, require-

ment of dialysis was not found to be statistically significant

in terms of mortality. 

Studies have shown that APACHE and GCS scores were

useful in predicting the severity of the disease accurately in

critical obstetric patients [23]. In the present study, to evalu-

ate the severity of the disease, the authors used APACHE II,

SOFA, and GCS scores; the average APACHE II and SOFA

scores were found to be higher in patients who died, when

compared to living patients. The present authors consider that

this high rate might have been related to the existing respira-

tory failure of the patients requiring mechanical ventilation

and lack of their timely transfer to the intensive care unit from

external medical facilities. The difference between dead and

living patients in terms of their GCS scores during their ad-

mittances to the hospital was not statistically significant. This

might have been related to the present clinical conditions of

the patients being serious. 

While no relations were found between maternal age, ges-

tational age, and parity with maternal mortality and morbid-

ity related to HELLP syndrome in many studies in the

literature, vice versa, in some other studies, advanced ma-

ternal age and high parity were found to be related to poor

clinical outcome [14, 24]. In the present study, maternal age,

gestational age, and parity did not have any effects on ma-

ternal mortality related to HELLP syndrome. 

While there are many reports showing that cases with

HELLP syndrome require high amounts of blood and blood

products, similar results were obtained in the present study.

In the present case series, 22 patients (64.7%) required trans-

fusion of blood and blood products. This shows that prepa-

rations should be made for these patients in terms of

requirements of blood and blood products, and when neces-

sary, these products should be urgently administered to the

patients . 

Although the most common cause of death related to

HELLP syndrome was reported as cerebral hemorrhage,

multiple organ failure, DIC, ARDS, and hepatic rupture are

the other significant causes of death. Consistent with the lit-

erature, in the present study, maternal deaths occurred due

to cerebral hemorrhage in six (37.5%) out of 16 patients [25,

26]. Another important cause of death is hepatic rupture. He-

patic rupture-related deaths occur with rates from 18% to

86%. In the present series, hepatic rupture developed in three

cases and one of them died related to hepatic rupture. 

Limitations of this study were as follows: firstly, this was

a retrospective study, not a randomized clinical trial; sec-

ondly, the study population was small. The present study re-

vealed significant results regarding mortality since the study

population, although small, included only patients with

HELLP syndrome and admitted to the intensive care unit. 

As a conclusion, in HELLP syndrome, lack of regular an-

tenatal follow-up is a significant cause of death, especially in

developing countries. Despite all improvements in the treat-

ment of HELLP syndrome and intensive care, mortality still

cannot be significantly reduced throughout the world. In pa-

tients with HELLP syndrome, mortality rates can be reduced

by determining the risk factors and transferring patients to

the intensive care unit without delay, before requirement for

intensive care is manifested. 

References

[1] Bick R.L.: “Syndromes of disseminated intravascular coagulation

in obstetrics, pregnancy, and gynecology. Objective criteria for di-

agnosis and management”. Hematol. Oncol. Clin. North Am., 2000,

14, 999.

[2] Aloizos S., Seretis C., Liakos N., Aravosita P., Mystakelli C.,

Kanna E., et al.: “HELLP syndrome: understanding and manage-

ment of a pregnancy-specific disease”. J. Obstet. Gynaecol., 2013,

33, 331.

[3] Sibai B.M., Ramadan M.K., Usta I., Salama M., Mercer B.M.,

Friedman S.A.: “Maternal morbidity and mortality in 442 preg-

nancies with hemolysis, elevated liver enzymes, and low platelets

(HELLP syndrome)”. Am. J. Obstet. Gynecol., 1993, 169, 1000.

[4] van Runnard Heimel P.J., Franx A., Schobben A.F., Huisjes A.J.,

Derks J.B., Bruinse H.W.: “Corticosteroids, pregnancy, and HELLP

syndrome: a review”. Obstet. Gynecol. Surv., 2005, 60, 57.

[5] Oliveira Neto A.F., Parpinelli M.A., Cecatti J.G., Souza J.P., Sousa

M.H.: “Factors associated with maternal death in women admitted

to an intensive care unit with severe maternal morbidity”. Int. J.
Gynaecol. Obstet., 2009, 105, 252.

[6] Khan K.S., Wojdyla D., Say L., Gulmezoglu A.M., Van Look P.F.:

“WHO analysis of causes of maternal death: a systematic review”.

Lancet, 2006, 367, 1066.

[7] Collop N.A., Sahn S.A.: “Critical illness in pregnancy. An analy-

sis of 20 patients admitted to a medical intensive care unit”. Chest,
1993, 103, 1548.

[8] Shapiro J.M.: “Critical care of the obstetric patient”. J. Intensive
Care Med., 2006, 21, 278..

[9] Rios F.G, Risso-Vazquez A., Alvarez J., Vinzio M., Falbo P.,

Rondinelli N., et al.: “Clinical characteristics and outcomes of ob-

stetric patients admitted to the intensive care unit”. Int. J. Gy-
naecol. Obstet., 2012, 119, 136.

[10] AbouZahr C., Wardlaw T.: “Maternal mortality at the end of a

decade: signs of progress?” Bull. World Health Organ., 2001, 79,

561.

[11] Simetka O., Michalec I., Zewdiova H., Kolarova R., Prochazkova

J., Prochazka M.: “Course and delivery outcomes of 34 pregnancies

complicated by HELLP syndrom”. Ceska Gynekol., 2010, 75, 242.

[12] Curiel-Balsera E., Prieto-Palomino M.A., Munoz-Bono J., Ruiz de

Elvira M.J., Galeas J.L., Quesada Garcia G.: “Analysis of maternal

morbidity and mortality among patients admitted to Obstetric In-

tensive Care with severe preeclampsia, eclampsia or HELLP syn-

drome”. Med. Intensiva, 2011, 35, 478.

[13] Fitzpatrick K.E., Hinshaw K., Kurinczuk J.J., Knight M.: “Risk

factors, management, and outcomes of hemolysis, elevated liver

enzymes, and low platelets syndrome and elevated liver enzymes,

low platelets syndrome”. Obstet. Gynecol., 2014, 123, 618.

[14] Rojas-Suarez J., Vigil-De Gracia P.: “Pre-eclampsia-eclampsia ad-

mitted to critical care unit”. J. Matern. Fetal Neonatal Med., 2012,

25, 2051.

[15] Katz L., Amorim M.M., Miranda G.V., Pinto e Silva J.L.: “Clinical

and laboratorial profile and complications of patients with HELLP



HELLP syndrome is still a serious, life-threatening complication of pregnancy: admission of 34 women to an eastern Turkish etc. 799

syndrome admitted in an obstetric intensive care unit”. Rev. Bras.
Ginecol. Obstet., 2008, 30, 80.

[16] Beye M.D., Diouf E., Kane O., Ndoye M.D., Seydi A., Ndiaye P.I.,

et al.: “Intensive care management of 28 patients with severe

eclampsia in a tropical African setting”. Ann. Fr. Anesth. Reanim.,
2003, 22, 25.

[17] Okafor U.V., Aniebue U.: “Admission pattern and outcome in criti-

cal care obstetric patients”. Int. J. Obstet. Anesth., 2004, 13, 164.

[18] Karnad D.R., Lapsia V., Krishnan A., Salvi V.S.: “Prognostic factors

in obstetric patients admitted to an Indian intensive care unit”. Crit.
Care Med., 2004, 32, 1294.

[19] Chelli D., Dimassi K., Zouaoui B., Sfar E., Chelli H., Chennoufi

M.B.: “Evolution of maternal mortality in a level 3 Tunisian mater-

nity from 1998 to 2007”.  J. Gynecol. Obstet. Biol. Reprod. (Paris),
2009, 38, 655.

[20] Al-Suleiman S.A., Qutub H.O., Rahman J., Rahman M.S.: “Obstet-

ric admissions to the intensive care unit: a 12-year review”. Arch.
Gynecol. Obstet., 2006, 274, 4.

[21] Osmanagaoglu M.A., Osmanagaoglu S., Ulusoy H., Bozkaya H.:

“Maternal outcome in HELLP syndrome requiring intensive care

management in a Turkish hospital”. Sao Paulo Med J., 2006, 124, 85.

[22] Sibai B.M., Ramadan M.K.: “Acute renal failure in pregnancies com-

plicated by hemolysis, elevated liver enzymes, and low platelets”.

Am. J. Obstet. Gynecol., 1993, 168, 1682.

[23] Bhagwanjee S., Paruk F., Moodley J., Muckart D.J.: “Intensive care

unit morbidity and mortality from eclampsia: an evaluation of the

Acute Physiology and Chronic Health Evaluation II score and the

Glasgow Coma Scale score”. Crit. Care Med., 2000, 28, 120.

[24] Yildirim G., Gungorduk K., Gul A., Asicioglu O., Sudolmus S., Gun-

gorduk O.C., et al.: “HELLP syndrome: 8 years of experience from

a tertiary referral center in western Turkey”. Hypertens. Pregnancy,

2012, 31, 316.

[25] Haram K., Svendsen E., Abildgaard U.: “The HELLP syndrome:

clinical issues and management. A Review”. BMC Pregnancy Child-
birth, 2009, 9, 8.

[26] Isler C.M., Rinehart B.K., Terrone D.A., Martin R.W., Magann E.F.,

Martin J.N., Jr.: “Maternal mortality associated with HELLP (he-

molysis, elevated liver enzymes, and low platelets) syndrome”. Am.
J. Obstet. Gynecol., 1999, 181, 924.

Address reprint requests to:

A. AHISKALIOGLU, M.D.

Ataturk University School of Medicine

Department of Anesthesiology and Reanimation

Refik Saydam Street, 74

25100 Yakutiye/Erzurum (Turkey)

e-mail: aliahiskalioglu@hotmail.com


