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Introduction: We compare patients with hemolysis, elevated liver enzyme levels, and low platelet (HELLP) levels syndrome 
developing before and after 34 weeks of pregnancy in terms of demographic data, laboratory values, treatments, and ma-
ternal and fetal complications.
Methods: This retrospective descriptive study included 42 patients admitted to an intensive care unit (ICU) over 3 years. The 
patients were divided into two groups: Those who developed the syndrome at ≤34 weeks (Group I, n=23) and at ˃34 weeks 
(Group II, n=19) of pregnancy.
Results: The HELLP syndrome rate was 7.08% (42/593). The mean ICU stay was 3.83±4.04 days and the mean hospital stay 
7.49±5.71 days. The mean hemoglobin level and hematocrit of Group II patients were significantly lower than those of Group 
I patients (p=0.019; p=0.025); the aspartate aminotransferase (AST) level and prothrombin time (PT) of the former patients 
were significantly higher (p=0.047; p=0.001), as was the volume of erythrocyte suspension (ES) required (p=0.01). Most 
patients with hypertension and pre-eclampsia were in Group I; all patients lacking hypertension and pre-eclampsia were in 
Group II (p=0.03; p=0.03).
Discussion and Conclusion: Patients with HELLP syndrome developing after 34 weeks of pregnancy had a lower hemoglo-
bin level and hematocrit; a higher AST level and PT; and required more ES. HELLP syndrome developing in the absence of 
hypertension and proteinuria was especially prevalent in women who were more than 34 weeks’ pregnant.
Keywords: Fetal mortality; hemolysis elevated liver enzyme levels and low platelet syndrome; maternal mortality; pregnancy 
complications.

Preeclampsia, a common complication of pregnancy, is
associated with a 10–15% rate of maternal morbidity 

and mortality[1]. One of the most significant complications 
of preeclampsia is hemolysis, elevated liver enzyme levels, 
and low platelet (HELLP) levels syndrome; this complicates 
0.2–1.0% of all pregnancies and 2–20% of preeclamptic preg-
nancies[2-4]. The maternal mortality rate ranges from 1.1% 
to 3.4%, and is associated with severe bleeding, pulmonary 
edema, acute renal failure (ARF), disseminated intravascular 
coagulation (DIC), pleural effusion, and cerebral edema[5-7]. 

Fetal mortality may also be high, depending on the gesta-
tional week of syndrome development. The perinatal infant 
mortality rate ranges from 7% to 20%, but problems such as 
low birth weight, birth asphyxia, and a need for resuscitation 
and neonatal intensive care unit (ICU) admission are more 
common in such infants[8]. Although the pathophysiology of 
HELLP syndrome is not fully understood, the principal prob-
lem is thought to be placental insufficiency and widespread 
endothelial dysfunction caused by inadequate trophoblast 
invasion, as is the case for preeclampsia[8,9]. Microangiopa-

DOI: 10.14744/hnhj.2021.26097
Haydarpasa Numune Med J 2023;63(2):161–167

hnhtipdergisi.com

KARE

Formerly Haydarpaşa Numune Eğitim ve Araştırma Hastanesi Tıp Dergisi

hnhtipdergisi.com

HAYDARPAŞA NUMUNE MEDICAL JOURNAL

ORIGINAL ARTICLE

Abstract

Correspondence: Osman Uzundere, M.D. Department of Anesthesiology and Reanimation, TR HSU Diyarbakır Gazi Yaşargil TRH, Diyarbakır, Türkiye
Phone: +90 533 020 63 62  E-mail: osmanuzundere@hotmail.com
Submitted Date: 06.08.2021 Revised Date: 09.10.2021 Accepted Date: 13.10.2021
Copyright 2023 Haydarpaşa Numune Medical Journal
OPEN ACCESS  This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

https://orcid.org/0000-0002-5968-4561
https://orcid.org/0000-0002-0015-948X
https://orcid.org/0000-0002-7365-0632
https://orcid.org/0000-0001-8190-9432
https://orcid.org/0000-0002-9894-9091
https://orcid.org/0000-0002-6916-1772


162 Uzundere et al., HELLP Syndrome and the Risks it Poses to Mothers / doi: 10.14744/hnhj.2021.26097

thy and intravascular coagulation (probably triggered by cy-
tokines released after placental insufficiency and endothelial 
injury develop) explain the laboratory changes observed in 
HELLP syndrome patients[9]. The three principal syndromic 
signs are hemolysis, elevated liver enzyme levels, and a low 
platelet count. Symptoms are more often classified based 
on the Tennessee or Mississippi systems. In the Tennessee 
system, patients are divided into those with full-blown and 
partial HELLP; in the Mississippi classification, patients are 
divided into one of three groups based on platelet count[9]. 
HELLP syndrome usually develops in the third trimester but 
may commence postpartum in up to 30% of patients[4]. 
Gestational week 34 is an important marker at which the 
appropriate treatment changes from that preferred earlier. 
Patients who develop the syndrome earlier may be treated 
or closely observed[4]. If the syndrome develops after week 
34 and any maternal or fetal risk factor is evident, preterm 
delivery is recommended[7].

Given the importance of gestational week 34, we compared 
cases developing before and after this time in terms of de-
mographic data, laboratory values, treatments, and mater-
nal and fetal complications. Furthermore, mothers who re-
quired ICU admission were followed up for 3 years in terms 
of demographics, treatments, complications, and mortality.

Materials and Methods 

Study Design and Population, and Data

This study was performed in T.R. HSU Diyarbakır Gazi 
Yaşargil Training and Research Hospital between January 
2017 and December 2019 with the approval of our ethics 
committee (approval no. 399 dated 20/12/2019). This was 
a retrospective descriptive study adhering to all relevant 
tenets of the Helsinki Declaration of 2008.

Our gynecology and pediatric hospital is located in a sep-
arate localization from the main building and has its own 
second-level adult ICU. According to the protocol in our 
hospital, all pregnant patients who may be life-threatened 
are followed up in the second-stage ICU for close follow-up 
before and after birth. Patients whose conditions are getting 
worse (such as intubated, those who need mechanical ven-
tilation, and those who need dialysis) are sent to the third-
level ICU in our main building. Patients who were diagnosed 
with HELLP syndrome during or after pregnancy at the spec-
ified dates, who were between the ages of 18 and 45 years, 
and who followed up in the 2nd stage ICU were included in 
the study. HELLP syndrome was diagnosed as follows: (1) He-
molysis: The presence of at least two of the following: Schis-
tocytes or Burr cells in peripheral smears; serum bilirubin 
level ≥1.2 mg/dL; a low serum haptoglobin level; elevated 

levels of lactate dehydrogenase (LDH); and serious anemia 
(not associated with blood loss). (2) Elevated liver enzyme 
levels: An aspartate or Alanine aminotransferase level, or a 
LDH level, that was normal or above normal. (3) Platelets 
<150,000/mm3. Patients were excluded if they had the 
acute fatty liver of pregnancy (AFL), thrombotic thrombo-
cytopenic purpura, hemolytic-uremic syndrome (HUS) asso-
ciated with pregnancy, was hospitalized to treat conditions 
other than HELLP syndrome, or were not aged 18–45 years. 
Four patients for whom data were lacking, two patients with 
possible AFL, and one patient with possible HUS were also 
excluded. The remaining 42 patients were included in analy-
ses. We recorded demographic and etiological data, Acute 
physiology and chronic health evaluation score (APACHE II) 
and sequential organ failure assessment (SOFA) scores, lab-
oratory values, treatments, complications, postpartum fe-
tal status, the durations of ICU and hospital stays, mortality 
and morbidity rates, and requirements for blood and blood 
products (erythrocyte suspension [ES], fresh frozen plasma 
[TDP], whole blood, random platelet suspension [rTA], 
platelet apheresis [TA], tranexamic acid, and fibrinogen). 
Patients were classified using the Tennessee and Mississippi 
systems and divided into Groups I and II (HELLP syndrome 
developing at ≤34 or >34 weeks of gestation) (n=23 and 19) 
and compared.

Statistical Analyses

SPSS ver. 16.0 for Windows (SPSS Inc., Chicago, IL, USA) 
was used for all statistical analyses. Continuous data are 
expressed as means with standard deviations and categor-
ical data as frequencies with percentages. Categorical data 
were compared using the chi-squared and Fisher’s exact 
tests. The Kolmogorov–Smirnov test was used to deter-
mine whether numerical data were normally distributed. 
Such data were compared employing the Student’s t-test; 
the Mann–Whitney U-test and the Kruskal–Wallis test were 
used to compare data that were not normally distributed. A 
p<0.05 was considered statistically significant.

Results
Between January 2017 and December 2019, 593 patients 
were admitted to our second-stage ICU with hypertensive 
diseases of pregnancy: 75 (12.6%) with gestational hyper-
tension, 495 (83.4%) with preeclampsia or eclampsia, 11 
(1.87%) with chronic hypertension, and 12 (2.13%) with both 
preeclampsia and chronic hypertension. In total, 49 patients 
were admitted to the ICU with a preliminary diagnosis of 
HELLP syndrome. As noted above, we excluded patients for 
whom data were lacking and those who, after examination, 
did not in fact have HELLP syndrome, and we finally enrolled 
42 patients. Five patients in Group I and four patients in 
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Group II were hospitalized in the ICU during the antepartum 
period. All the remaining patients were admitted to the ICU 
in the postpartum process. The HELLP syndrome rate was 
7.08% (42/593). The syndrome was detected in four patients 
lacking any sign of preeclampsia. When classified according 
to the Mississippi system, 17 patients (40.4%) were consid-
ered to be Class I, 20 (47.6%) to be Class II, and 5 (12%) to 
be Class III. According to the Tennessee system, 11 (26.1%) 
patients had partial and 31 (73.9%) had complete HELLP 
syndrome. The mean duration of ICU hospitalization was 
3.83±4.04 days and the mean hospital stay was 7.49±5.71 
days. Table 1 lists demographic data and clinical features.

Table 2 lists the treatments, complications, sequelae, and 
maternal and perinatal mortality rates of ICU patients. One 
patient lost left leg strength and another developed chronic 
kidney failure. Pleural effusion developed in two patients. 
One patient died; she was a 21-year-old, primiparous pa-
tient who had experienced intrauterine fetal death in week 
38. She developed postpartum hemorrhage, DIC, and ARF 
after being admitted to the ICU. After initial interventions, 
she was referred to our third-stage ICU but died on the 1st 
day of her stay there.

The hemoglobin level and hematocrit were both sig-
nificantly lower in Group II than in Group I (p=0.019; 
p=0.025). The aspartate aminotransferase (AST) level and 
prothrombin time (PT) were both significantly higher in 
Group II than in Group I (p=0.047; p=0.001). The groups 
did not differ significantly in terms of demographic or 
clinical features, laboratory findings, APACHE II or SOFA 
scores, or ICU or hospital residence times (Table 3). Pa-

Table 1. Demographic and clinical characteristics of the patients

  Mean±SD (n=42) Min-Max

Age 28.71±6.3 19–45
Gravida 3.05±1.59 1–7
Parity 2.45±1.36 1–6
Gestational week 33.45±4.03 22–39
APACHE II* 6.31±4.83 1–29
SOFA** 4.76±2.12 2–11
Days in intensive care unit 3.83±4.04 1–26
Hospitalization days 7.49±5.71 1–34
Mississippi classification n (%) 
 Class I 17 (40.4) 
 Class II 20 (47.6) 
 Class III 5 (12) 
Tennessee classification  
 Partial 11 (26.1) 
 Complete 31 (73.9) 
 Total 42 (100) 

*APACHE II: Acute physiology and chronic health evaluation score; **SOFA: 
Sequential organ failure assessment.

Table 2. Treatments applied to patients, complications, mortality 
and sequelae

Treatments Yes n (%) No n (%)

Steroids 25 (59.5) 17 (40.5)
Fibrinogen replacement 8 (19) 34 (81)
Tranexamic acid 6 (14.3) 36 (85.7)
İnotropic agents 2 (4.8) 40 (95.2)
Magnesium sulphate 37 (88.1) 5 (11.9)
Antihypertensive medication 38 (90.5) 4 (9.5)
Albumin 12 (28.6) 30 (71.4)
Complications 31 (73.8) 11 (26.2)
Blood and blood products 25 (59.5) 17 (40.5)
Mechanical ventilation 3 (7.1) 39 (92.9)
Sepsis 3 (7.1) 39 (92.9)
Acute renal failure 8 (19) 34 (81)
DIC* 14 (33.3) 28 (66.7)
Hemodialysis 2 (4.8) 40 (95.2)
Plasmapheresis 0 (0) 42 (100)
Sent to step 3 ICU** 8 (19) 34 (81)
Maternal mortality 1 (2.3) 41 (97.7)
Perinatal mortality 3 (7.1) 39 (92.9)
Sequelae 2 (4.8) 40 (95.2)

*DIC: Disseminated intravascular coagulation, **ICU: Intensive care unit.

Table 3. Evaluation of the patients according to gestational week I

  Group 1 Group 2 p 
  mean±SD1 mean±SD 
  (n=23) (n=19)

Age 29.65±6.64 27.57±5.83 0.29
Gravida 3.35±1.61 2.68±1.52 0.18
Parity 2.74±1.38 2.11±1.28 0.13
Hemoglobin 11.43±2.2 9.7±2.38 0.019
Hematocrit 33.79±6.39 28.95±7.02 0.025
Platelet count  64.26±28.03 63.5±49.5 0.95
Urea 29.93±15.33 28.4±10.8 0.71
Creatinin 0.77±0.45 0.85±0.48 0.55
ALT2 234.13±292.3 267.63±211.9 0.67
AST3 270.34±268.03 439.68±407 0.047
LDH4 1020.73±591.67 1293.1±896.94 0.24
Albumin 26.69±4.14 25.52±4.57 0.39
PT5 10.15±1.1 13.09±5.36 0.001
APTT6 29.82±7.99 35.62±13.35 0.09
Fibrinogen 255.94±155.58 188.25±84.87 0.18
APACHE II7 6.17±3.05 6.47±6.45 0.43
SOFA8 4.48±2.06 5.11±2.2 0.34
Days in intensive care unit 3.57±2.57 4.16±5.38 0.94
Hospitalization days 7.18±4.85 7.84±6.69 0.39

1Mean±SD: Mean±standard deviation; 2ALT: Alanine aminotransferase; 
3AST: Aspartate aminotransferase; 4LDH: Lactate dehydrogenase; 5PT: 
Prothrombin time; 6APTT: Activated partial thromboplastin time; 7APACHE 
II: Acute physiology and chronic health evaluation score; 8SOFA: Sequential 
organ failure assessment.



164 Uzundere et al., HELLP Syndrome and the Risks it Poses to Mothers / doi: 10.14744/hnhj.2021.26097

tients in Group II required significantly more ES than pa-
tients in Group I (p=0.01). The two groups did not differ 
significantly in terms of blood and blood product levels 
(other than ES) required (Fig. 1). Group I and Group II 
patients were also compared in terms of blood group; 
Rh and primiparous-multiparous status; type of deliv-
ery; fetal status; and maternal hypertension, proteinuria, 
pre-eclampsia, and eclampsia status. Most patients with 
hypertension and pre-eclampsia were in Group 1; all of 
the patients who developed HELLP syndrome in the ab-
sence of hypertension or pre-eclampsia were in Group II 
(p=0.03; p=0.03). No other features differed significantly 
between the two groups (Table 4).

Discussion
HELLP syndrome is an important disease during pregnancy; 
it is a complication of pre-eclampsia/eclampsia and may 
compromise both the mother and fetus in the absence of an 
emergency response. The HELLP syndrome rates of women 
with pre-eclamptic pregnancies differ; 2–20% of pre-eclamp-
tic pregnancies are associated with the syndrome[2,4,10,11]. 
Our rate was 7.08%, consistent with the literature. However, 
HELLP syndrome may develop in the absence of pre-eclamp-
sia, thus in 10%–20% of women lacking hypertension, pro-
teinuria, or edema[12-14]. Four of our patients (9.5%) devel-
oped HELLP syndrome in the absence of pre-eclampsia; all 
fetuses were of gestational age >34 weeks. Four patients 
(9.5%) developed hypertension and nine (21.5%) developed 
HELLP syndrome in the absence of proteinuria. Of these, all 
of those who developed HELLP syndrome without hyper-
tension and most of those who developed HELLP syndrome 
without proteinuria (seven of nine) had fetuses of gesta-
tional age >34 weeks. Thus, HELLP syndrome may develop 
in the absence of hypertension, proteinuria, or pre-eclamp-
sia in women who are more than 34 weeks pregnant. The 
syndrome usually (70% of cases) develops between weeks 
27 and 37 of gestation but can develop earlier or later[12,13]. 
The risk of preterm delivery is high in women with early-
stage pre-eclampsia and HELLP syndrome, increasing the 
risk of infant complications[15]. The risks of renal failure and 
pulmonary edema are higher among patients developing 
postpartum HELLP syndrome[15]. Habli et al.[16] reported 
that pregnant women with HELLP syndrome developing 
before 28 weeks of gestation were more likely to develop 
long-term depression and chronic hypertension. Further-

Table 4. Evaluation of the patients according to gestational week II

Features Group 1 n (%) Group 2 n (%) p*

Blood group
 A 6 (14.3) 5 (11.9) 0.9
 B 6 (14.3) 4 (9.5) 
 AB 2 (4.8) 3 (7.1) 
 0 9 (21.4) 7 (16.7) 
Rh 
 (-) 1 (2.4) 2 (4.8) 0.58
 (+) 22 (52.4) 17 (40.5) 
Primipara-multipara 
 Primipara 5 (11.9) 8 (19) 0.15
 Multipara 18 (42.9) 11 (26.2) 
Type of delivery 
 Vaginal 1 (2.4) 5 (11.9) 0.07
 Cesareansection 22 (52.4) 14 (33.3) 
Fetus 
 Exitus 1 (2.4) 2 (4.8) 0.58
 Alive 22 (52.4) 17 (40.5) 
Hypertension 
 No 0 (0) 4 (9.5) 0.03
 Yes 23 (54.8) 15 (35.7) 
Proteinuria 
 No 2 (4.8) 7 (16.7) 0.55
 Yes 21 (50.0) 12 (28.6) 
Pre-eclampsia 
 No 0 (0) 4 (9.5) 0.03
 Yes 23 (54.8) 15 (35.7) 
Eclampsia 
 No 22 (52.4) 17 (40.5) 0.58
 Yes 1 (2.4) 2 (4.8) 
Total 23 (54.8) 19 (45.2) 42

*p-values of Chi-square and Fisher’s exact tests.

Figure 1. Comparison of the groups according to the blood and 
blood products given to patients.
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more, the gestational week during which HELLP syndrome 
developed can be an indicator of long-term fetal outcomes. 
We found that HELLP patients with fetuses of gestational 
age >34 weeks were in poorer clinical condition than HELLP 
patients with fetuses of gestational age ≤34 weeks. The latter 
patients had lower hemoglobin levels, reduced hematocrit, 
and higher AST levels and PT. Such patients required more 
ES transfusions. However, there was no difference between 
the two groups in terms of APACHE II and SOFA scores. It was 
found that these scoring systems did not change the clinical 
management in this patient group hospitalized in the sec-
ond-stage ICU. Fetal mortality rates did not differ between 
the two groups. We did not evaluate other markers of fetal 
well-being. We suggest that mothers who have HELLP and 
fetuses of gestational age ≥34 weeks require careful ICU ob-
servation.

The complication rate of HELLP syndrome is 34–70%[17,18]. 
The most common complications are requirements for 
blood and blood products, DIC, and abruptio placenta, as in 
our study. Our complication rate was 73.8%; this was high, 
and we attribute it to our patient population. Our hospital 
is located in a low socioeconomic region, where pregnant 
women often do not seek timely attention; this compro-
mises antenatal follow-up and early diagnosis. In other 
words, many patients visit us only when their problems 
have become critical, as illustrated by the fact that 73.9% of 
our patients had complete HELLP syndrome. Therefore, our 
maternal complication rate may be higher than those cited 
in previous studies.

The incidence of ARF, a HELLP syndrome complication, 
ranges from 8% to 48.1%[18,19]. Hemodialysis is the gold 
standard treatment for ARF[20]. In our study, the rate of ARF 
was 19%, and 25% of these patients required hemodialysis. 
Maternal mortality from HELLP syndrome ranges from 1.1 
to 3.4% and perinatal mortality from 7 to 20%[3,5,8]. Our ma-
ternal and perinatal mortality rates were 2.38% and 7.14%. 
Hepatic rupture, one of the most serious complications of 
HELLP syndrome,[20] was not detected in any patient.

Severe cases with HELLP syndrome should be followed up 
in ICUs[20]. Follow-up of severe cases with HELLP syndrome 
in ICU will allow patients to be closely monitored, as well as 
the fast implementation of many necessary treatments. Th-
ese treatments include dialysis, ventilation support, blood, 
and blood product replacement. In addition, patients with 
HELLP syndrome need to be followed up in the ICU to man-
age possible complications and achieve a multidisciplinary 
approach. In some hospitals, mild cases are followed up in 
the clinics, while severe cases are followed in the ICUs. In 

our hospital, all cases with HELLP syndrome diagnosed are 
followed up for at least 48 h in the second-level ICU for close 
follow-up. Patients whose conditions are getting worse 
(such as those intubated, who need ventilation support, 
and who need dialysis) are sent to the third-level ICU in our 
main building. We think that close follow-up of all HELLP 
syndrome cases in the ICU (mild cases in second-stage ICU, 
and severe cases in third-level ICU) can be an important 
practice in reducing maternal mortality and morbidity.

When the patient is first taken to the ICU, the condition of 
both the mother and the fetus should be examined. For ex-
ample, does the mother have a condition requiring emer-
gency intervention (hepatic hemorrhage or rupture)? The 
biophysical profile of the fetus and fetal presentation in the 
absence of stress should be evaluated, and ultrasonogra-
phy performed.

For mature fetuses of gestational age ≥34 weeks, the rec-
ommended solution is delivery. For fetuses of gestational 
age <34 weeks, corticosteroids should be prescribed to 
stimulate surfactant production and release in the lungs, ac-
celerate fetal pulmonary maturation, and reduce perinatal 
complications[20]. In addition, corticosteroids may aid the 
maternal clinical course given their anti-inflammatory and 
immunosuppressive effects[7]. However, a Cochrane sys-
tematic review comparing HELLP syndrome patients who 
did and did not receive corticosteroids found no differences 
in terms of maternal mortality, serious maternal morbidity, 
or perinatal infant mortality; the authors concluded that 
evidence supporting the routine use of corticosteroids was 
lacking and that the only effect was an increased number 
of platelets[21]. If the gestational age is <24 or ≥34 weeks, 
the mother and fetus do not exhibit any complications and 
are stable, delivery can be performed after steroid treat-
ment. However, in the presence of 24–33 gestational age 
and any condition such as fetal death, abruptio placentae, 
pulmonary edema, eclampsia, liver hemorrhage, or stroke, 
emergency delivery is the recommended method[4]. Of our 
patients, 59.5% received steroids.

Postpartum follow-up of ICU patients should feature close 
hemodynamic evaluation with a focus on bleeding, hyper-
tension, and other complications. Vital signs, fluid intake, 
urine output, and laboratory values should be closely 
monitored for at least 48 h. Magnesium sulfate infusion 
prevents seizures; labetalol, hydralazine, or nifedipine sta-
bilizes blood pressure; and hematological, cardiovascular, 
respiratory, and renal complications are treated as emer-
gencies[20]. In our ICU, patients with pre-eclampsia receive 
magnesium sulfate for 24 h and usually both labetalol and 
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amlodipine (antihypertensive agents). Patients whose vital 
signs have stabilized, who are mobile, and whose labora-
tory values have normalized are transferred from the ICU 
to a general ward.

Tranexamic acid and fibrinogen concentrates (anti-fibri-
nolytic drugs used to reduce obstetric bleeding) are use-
ful in some cases of HELLP syndrome. In the WOMAN trial, 
20,060 patients treated from 2010 to 2016 were evaluated 
in terms of tranexamic acid use; the results revealed that 
delivery of 1-g amounts of tranexamic acid via slow intra-
venous infusion reduced maternal mortality caused by 
postpartum bleeding, without any side effects[22]. The PPH-
Consensus Group of Europe recommended that fibrinogen 
should be given to women exhibiting severe postpartum 
hemorrhage combined with low fibrinogen levels and/or 
signs of fibrinogen-related coagulopathy[23]. Our ICU pre-
scribes tranexamic acid and fibrinogen concentrates for se-
lected patients as recommended by the WOMAN trial and 
the PPH-Consensus Group of Europe. Of all HELLP patients, 
14.3% received tranexamic acid and 19% a fibrinogen con-
centrate.

Conclusion
We found that the HELLP syndrome rate was 7.08%, the 
complication rate was 73.8%, the maternal mortality rate 
was 2.38%, and the perinatal infant mortality rate was 
7.14%. Patients with HELLP syndrome and fetuses >34 
weeks of gestational age had a lower hemoglobin level 
and hematocrit; a higher AST level and a higher PT; and re-
quired more ES. We also found that HELLP syndrome was 
not associated with hypertension and proteinuria was not 
uncommon in women with fetuses of gestational age >34 
weeks. Pregnant women with HELLP syndrome are criti-
cally ill and should be followed up and treated in an ICU. 
We found that HELLP patients, especially those with fetuses 
of gestational age >34 weeks, may exhibit without hyper-
tension and proteinuria. Careful attention by clinicians will 
reduce maternal mortality and morbidity.

Ethics Committee Approval: This study was performed in T.R. 
HSU Diyarbakır Gazi Yaşargil Training and Research Hospital be-
tween January 2017 and December 2019 with the approval of our 
ethics committee (approval no. 399 dated 20/12/2019).

Peer-review: Externally peer-reviewed.

Authorship Contributions: Concept: O.U., S.K., N.Ç.; Design: 
O.U., C.K.K., C.T., D.E.; Supervision: C.K.K., S.K., N.Ç.; Fundings: O.U., 
C.K.K., D.E.; Materials: O.U., C.T., D.E.; Data Collection or Processing: 
O.U., C.K.K., C.T., D.E.; Analysis or Interpretation: O.U., S.K., N.Ç.; Lit-
erature Search: O.U., C.K.K., S.K.; Writing: O.U., C.K., C.T., D.E.; Criti-
cal Review: S.K., N.Ç.

Conflict of Interest: None declared.
Financial Disclosure: The authors declared that this study re-
ceived no financial support.

References
1. Say L, Chou D, Gemmill A, Tunçalp Ö, Moller AB, Daniels J, et al. 

Global causes of maternal death: A WHO systematic analysis. 
Lancet Glob Health 2014;2:e323–33. [CrossRef ]

2. Alese MO, Moodley J, Naicker T. Preeclampsia and HELLP 
syndrome, the role of the liver. J Matern Fetal Neonatal Med 
2021;34:117–23. [CrossRef ]

3. Şaşmaz Mİ, Ayvaz MA, Dülger AC, Kuday Kaykısız EK, Güven 
R. Aspartate-aminotransferase to platelet ratio index score for 
predicting HELLP syndrome. Am J Emerg Med 2020;38:459–
62. [CrossRef ]

4. Ditisheim A, Sibai BM. Diagnosis and management of HELLP 
syndrome complicated by liver hematoma. Clin Obstet Gyne-
col 2017;60:190–7. [CrossRef ]

5. Takahashi A, Kita N, Tanaka Y, Tsuji S, One T, Ishiko A, et al. 
Effects of high-dose dexamethasone in postpartum wom-
en with class 1 haemolysis, elevated liver enzymes and low 
platelets (HELLP) syndrome. J Obstet Gynaecol 2019;39:335–
9. [CrossRef ]

6. Mai C, Wang B, Chen R, Duan D, Lv L, Lei Q, et al. HELLP syn-
drome complicated by pulmonary edema: A case report. 
Open Med (Wars) 2018;13:509–11. [CrossRef ]

7. ACOG Practice Bulletin No. 202: Gestational hypertension and 
preeclampsia. Obstet Gynecol 2019;133:1. [CrossRef ]

8. Kongwattanakul K, Saksiriwuttho P, Chaiyarach S, Thep-
suthammarat K. Incidence, characteristics, maternal compli-
cations, and perinatal outcomes associated with preeclamp-
sia with severe features and HELLP syndrome. Int J Womens 
Health 2018;10:371–7. [CrossRef ]

9. Abildgaard U, Heimdal K. Pathogenesis of the syndrome 
of hemolysis, elevated liver enzymes, and low platelet 
count (HELLP): A review. Eur J Obstet Gynecol Reprod Biol 
2013;166:117–23. [CrossRef ]

10. Saintrain SV, Oliveira JG, Saintrain MV, Bruno ZV, Borges JL, Da-
her EF, et al. Factors associated with maternal death in an in-
tensive care unit. Rev Bras Ter Intensiva [Article in Portuguese, 
English] 2016;28:397–404. [CrossRef ]

11. Mentese A, Güven S, Demir S, Sümer A, Yaman SÖ, Alver A, et 
al. Circulating parameters of oxidative stress and hypoxia in 
normal pregnancy and HELLP syndrome. Adv Clin Exp Med 
2018;27:1567–72. [CrossRef ]

12. Dusse LM, Alpoim PN, Silva JT, Rios DR, Brandão AH, Cabral AC. 
Revisiting HELLP syndrome. Clin Chim Acta 2015;451:117–20.

13. Haram K, Svendsen E, Abildgaard U. The HELLP syndrome: 
Clinical issues and management. A review. BMC Pregnancy 
Childbirth 2009;9:8. [CrossRef ]

14. Kirkpatrick CA. The HELLP syndrome. Acta Clin Belg 
2010;65:91–7. [CrossRef ]

15. Barton JR, Sibai BM. Diagnosis and management of hemolysis, 
elevated liver enzymes, and low platelets syndrome. Clin Peri-

https://doi.org/10.1016/S2214-109X(14)70227-X
https://doi.org/10.1080/14767058.2019.1572737
https://doi.org/10.1016/j.ajem.2019.02.014
https://doi.org/10.1097/GRF.0000000000000253
https://doi.org/10.1080/01443615.2018.1525609
https://doi.org/10.1515/med-2018-0075
https://doi.org/10.1097/AOG.0000000000003020
https://doi.org/10.2147/IJWH.S168569
https://doi.org/10.1016/j.ejogrb.2012.09.026
https://doi.org/10.5935/0103-507X.20160073
https://doi.org/10.17219/acem/74653
https://doi.org/10.1016/j.cca.2015.10.024
https://doi.org/10.1186/1471-2393-9-8
https://doi.org/10.1179/acb.2010.020


167Uzundere et al., HELLP Syndrome and the Risks it Poses to Mothers / doi: 10.14744/hnhj.2021.26097

natol 2004;31:807–33. [CrossRef ]

16. Habli M, Eftekhari N, Wiebracht E, Bombrys A, Khabbaz M, 
How H, et al. Long-term maternal and subsequent pregnan-
cy outcomes 5 years after hemolysis, elevated liver enzymes, 
and low platelets (HELLP) syndrome. Am J Obstet Gynecol 
2009;201:385.e1–5. [CrossRef ]

17. Gasem T, Al Jama FE, Burshaid S, Rahman J, Al Suleiman SA, 
Rahman MS. Maternal and fetal outcome of pregnancy com-
plicated by HELLP syndrome. J Matern Fetal Neonatal Med 
2009;22:1140–3. [CrossRef ]

18. Gedik E, Yücel N, Sahin T, Koca E, Colak YZ, Togal T. Hemoly-
sis, elevated liver enzymes, and low platelet syndrome: Out-
comes for patients admitted to intensive care at a tertiary re-
ferral hospital. Hypertens Pregnancy 2017;36:21–9. [CrossRef ]

19. Ye W, Shu H, Yu Y, Li H, Chen L, Liu J, et al. Acute kidney in-
jury in patients with HELLP syndrome. Int Urol Nephrol 

2019;51:1199–206. [CrossRef ]

20. Aloizos S, Seretis C, Liakos N, Aravosita P, Mystakelli C, Kanna E, 
et al. HELLP syndrome: Understanding and management of a 
pregnancy-specific disease. J Obstet Gynaecol 2013;33:331–7.

21. Woudstra DM, Chandra S, Hofmeyr GJ, Dowswell T. Cortico-
steroids for HELLP (hemolysis, elevated liver enzymes, low 
platelets) syndrome in pregnancy. Cochrane Database Syst 
Rev 2010:CD008148. [CrossRef ]

22. WOMAN Trial Collaborators. Effect of early tranexamic acid 
administration on mortality, hysterectomy, and other morbid-
ities in women with post-partum haemorrhage (WOMAN): An 
international, randomised, double-blind, placebo-controlled 
trial. Lancet 2017;389:2105–16. [CrossRef ]

23. Girard T, Mörtl M, Schlembach D. New approaches to obstetric 
hemorrhage: The postpartum hemorrhage consensus algo-
rithm. Curr Opin Anaesthesiol 2014;27:267–74. [CrossRef ]

https://doi.org/10.1016/j.clp.2004.06.008
https://doi.org/10.1016/j.ajog.2009.06.033
https://doi.org/10.3109/14767050903019627
https://doi.org/10.1080/10641955.2016.1218505
https://doi.org/10.1007/s11255-019-02111-7
https://doi.org/10.3109/01443615.2013.775231
https://doi.org/10.1002/14651858.CD008148.pub2
https://doi.org/10.1016/S0140-6736(17)30638-4
https://doi.org/10.1097/ACO.0000000000000081

