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Abstract

Aim: HELLP syndrome is a life-threatening condition frequently associated with severe preeclampsia-eclampsia and is
characterized by hemolysis, elevated liver enzymes and low plateletes. The aim of our study was to evaluate retrospectively
the patients with HELLP syndrome admitted to the intensive care unit (ICU).

Material and Methods: We retrospectively reviewed the medical records of 19 patients with HELLP syndrome admitted
to ICU between January 2011 and December 2015.

Results: The mean maternal age was 30.0 + 5.1 years and the mean gestational age was 32.2 + 4.8 weeks of 19 patients
with HELLP syndrome admitted to the ICU. The mean Acute Physiology and Chronic Health Evaluation System (APACHE
1) score, Sequential Organ Failure Assessment (SOFA) score, Glasgow Coma Scale (GCS) were 25.9 + 4.0, 14.2 + 2.8 and 5.2
+ 2.7 at ICU admission, respectively. Mechanical ventilation was required for 12 patients (63.6%). Eight patients (42.1%)
had acute kidney injury and only 1 patient was required renal replacement therapy. Therapeutic plasma exchange was
performed to 11 patients (57.9%). Three patients (15.8%) had dissemine intravascular coagulation (DIC), 5 patients (26.3%)
acute respiratory distress syndrome (ARDS), 3 patients (15.8%) septic shock, and 1 patient (5.3%) cardiogenic shock. The
mean length of ICU stay was 8.1 + 4.7 days. Both of maternal and fetal mortality rate was 10.5%.

Conclusion: Maternal/fetal morbidity and mortality are high in HELLP syndrome. Early diagnosis, close follow-up in
intensive care unit, appropriate treatment and management by multidisciplinary team may prevent complications and
improve prognosis of HELLP syndrome.
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Oz
Amag: HELLP sendromu, hemoliz, yiikselmis karaciger enzimleri ve trombosit sayisinda azalma ile karakterize, agir

preeklampsi ve eklampsiyle iliskili hayati tehdit eden bir durumdur. Calismamizin amaci, yogun bakim dnitesine (YBU)
kabul edilen HELLP sendromlu hastalari retrospektif olarak degerlendirmektir.

Gereg ve Yontemler: Ocak 2011 ile Aralik 2015 arasinda yogun bakim Unitesine kabul edilen 19 HELLP sendromlu hastanin
medikal kayitlarini retrospektif inceledik.

Bulgular: Yogun bakim unitesine kabul edilen 19 HELLP sendromlu hastanin ortalama yasi 30.0 + 5.1 yil ve ortalama gebelik
yasi 32.2 + 4.8 hafta idi. YBU kabuldeki ortalama Akut Fizyoloji ve Kronik Saglik Degerlendirme Sistemi (APACHE Il) skoru, Sirali
Organ Yetmezligi Degerlendirmesi (SOFA) skoru, Glasgow Koma Skalasi (GCS) sirasiyla 25.9+4.0,14.2 + 2.8 ve 5.2+ 2.7 idi.On
iki hastanin (%63,6) mekanik ventilasyon gereksinimi oldu. Sekiz hastanin (%42.1) akut bobrek hasari varken sadece 1 hastaya
renal replasman tedavisi gerekti. On bir hastaya (%57.9) terapétik plazma degisimi yapildi. U¢ hastada (%15.8) yaygin damar
ici pthtilasma (DIC), 5 hastada (%26.3) akut solunum sikintisi sendromu (ARDS), 3 hastada (%15.8) septik sok ve 1 hastada
(%5.3) kardiyojenik sok vardi. Ortalama YBU kalis siiresi 8.1 + 4.7 giindii. Hem anne hem de fetal mortalite orani %10,5 idi.

Sonug: HELLP sendromunda, maternal/fetal morbidite ve mortalite riski yliksektir. Erken tani, yogun bakim tnitesinde yakin
takip, multidisipliner ekip tarafindan yénetim HELLP sendromunun komplikasyonlarini 6nleyebilir ve prognozu iyilestirebilir.

Introduction

HELLP syndrome is a life threatening disease that is
characterized by hemolysis, elevated liver enzymes, low
platelet count and associated with a serious complication
of severe preeclampsia and/or eclampsia [1,2]. In 1954 the
syndrome was described firstly by Prichard and in 1982 the
acronmy was coined by Weinstein [3]. The HELLP syndrome
occurs in about 0.5-0.9% of all pregnancies and in 10-20% of
pregnancies complicated by severe preeclampsia [1,2,4].

The pathogenesis of HELLP remains unclear and it probably
represents a severe form of preeclampsia but the relationship
between the two disorders remains controversial. If it is a
form of severe preeclampsia, abnormal remodeling of spiral
arteries, defective trophoblast differantitiation, systemic
endothelial dysfunction, hypoperfusion, hypoxia, ischemia,
immunological and genetic factors may play a role. HELLP
syndrome has been associated to abnormal placentation
but it
inflammation and activation of the coagulation system than

similar to preeclampsia, has greater hepatic
preeclampsia [1,2,3]. In the differential diagnosis of HELLP
syndrome, disease such as acute fatty liver of pregnancy,
thrombotic thrombocytopenic purpura (TTP), gestational
thrombositopenia, hemolytic-uremic syndrome (HUS) should
be considered. Several complications such as acute kidney

injury (AKI), assite, pleural effusion, dissemine intravasculer

Anahtar kelimeler: HELLP sendromu, preeklampsi, eklampsi, gebelik, yogun bakim Unitesi

coagulopathy (DIC), liver haematoma, endometritis, prolong
wound healing, vision loss may occure hence it can be life-
therating situation for both mother and fetus [1,2,4]. These
patients may need ventilatory and vasopressor support,
monitoring of volume status, and advanced hemodynamic
monitoring. Approximately 10% of patients may need critical
care management. For these reasons, it may be better to follow
up and treat these patients in ICU of tertiary care centers [1,2].
In the present study, we aimed to retrospectively evaluate
clinical courses and outcomes of the patients with HELLP
syndrome admitted to ICU of a tertiary university hospital.
Material and Methods

We retrospectively analyzed the medical records of 19 patients
with HELLP syndrome who were admitted to the ICU between
January 2011 and December 2015. This study was approved by
Ankara University Faculty of Medicine Clinical Research Ethics
Committee (ethics committee date 10.10.2016, No: 15-770-16).
We obtained the following data from ICU follow-up records
and hospital medical records: age, gestational age (week),
medical history, comorbidities, presence of proteinuria, Acute
Physiology and Chronic Health Evaluation System (APACHE
Il) score, Sequential Organ Failure Assessment (SOFA) score,
Glasgow Coma Scale (GCS), vital signs of ICU admission,
complications, need for mechanical ventilation (MV), presence
of AKI, AKI stage, and need for RRT, presence and type of

519



(/!\)
>

TJCL Volume 13 Number 4 p: 518-524

shock, the length of stay (LOS) in MV, ICU and maternal-fetal
mortality rate. Laboratory parameters were analyzed; liver and
kidney function tests, serum electrolytes (sodium, potassium,
chloride), complete blood count, prothrombin time (PT).

In Missisippi classification HELLP syndrome was classified
according to platelet (PIt) count, lactate dehydrogenase (LDH),
asparate aminotransferase (AST) or alanine aminotransferase
(ALT) levels. In Mississippi Classification, LDH > 600IU/L, AST or
ALT=70IU/L in all stage, but Plt count < 50.10 °/Linclassl,=50.10
°/L <100.10°/Lin class Il and 2100. 10 */L in class Il [1,2,5].

AKlwas identified on the basis of the Kidney Disease Improving
Global Outcomes (KDIGO) clinical practice guidelines [6],
ARDS was diagnosed according to the Berlin Definition [7] and
septic shock were defined according to the 2021 Surviving
Sepsis Campaign [8]. DIC was defined and scored according
to International Society of Thrombosis and Haemostasis
(ISTH)
which are thrombocytopenia, prolonged PT and activated

Scientific and Standardization Committee criteria

partial thromboplastin time (aPTT), increased international
normalized ratio (INR) and D-dimer level, hypofibrinogenemia,
microangiopathichemolyticanemia (MAHA), with schistocytes
and helmet cells seen on the peripheral blood smear [9].

Those whose gestational age was less than 20 weeks, chronic liver
disease, TTP, HUS, acute fatty liver disease, and gestational cholestasis
and those without available data were excluded from the study.
Statistical Analyses

Statistical analyses were performed with SPSS software (SPSS:
An IBM Company, version 22.0, IBM Corporation). In summary
statistics, the mean=standard deviation (minimum to maximum)
was used for continuous variables, and frequency distributions
and percentages were used for categorical variables. We
generated graphs using percentages and frequencies to
summarize the results. P < .05 indicated statistical significance.
Results

During this period, 19 patients were admitted to the ICU with a
mean age of 30.0 + 5.1 years (range, 21-41 years) and the mean
gestational age was 32.2 + 4.8 weeks (range, 21-38 weeks).
HELLP syndrome was the most common in the third trimester
of pregnancy (94.7%) and in patients wtih multigravida (68.4%)
(Table 1). Three patients (15.8%) had chronic hypertension and
1 patient had mitral stenosis. None of the patients had a history
of preeclampsia, eclampsia and/or HELLP, diabetes mellitus, or
renal disease. All of the patients underwent cesarean section by
the team of gynecology and obstetrics.

Ten patients (52.6%) were class | HELLP syndrome, 5 patients
(26.3%) class Il and 4 patients (21.1%) class Ill according
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to The Mississippi-Triple Class System (Table 1). Seven
patients (36.8%) had peripheral blood smear with hemolysis
(cystocytes, fragmented erythrocytes).

On ICU admission, 12 patients (63.2%) had respiratory failure, 12
patients (63.2%) elevated liver function tests, 11 patients (57.9%)
hyperbilirubinemia, 5 patients (26.3%) AKI, 4 patients (21.1%)
convulsion, 1 patient arrhythmia, 1 patient visual impairment.
The mean APACHE Il score was 25.9 + 4.0, SOFA score was 5.2 +
2.7,and GCS was 14.2 + 2.8 at ICU admission. The mean arterial
pressure was 105.2 + 21.8 mmHg (Table 2).

initiated

Methylprednisolone therapy
intravenously to 4 patients (21.1%). Packed red blood cells (PRBCs)
were replaced in 10 patients (52.6%) and platelet suspension
in 8 patients (42.1%). Antihypertensive treatment was given to
16 patients (84.2 %) and and 5 patients had visual impairment
(26.3%) during ICU follow-up. Eleven patients (57.9%) had
pretibial edema, and 17 patients (89.5%) proteinuria.

(Tmg/kg/day) was

Six patients (31.6 %) required invasive MV and 6 patients



(31.6%) noninvasive MV. Eight patients (42.1%) had AKl and 1
patient required RRT. Therapeutic plasma exchange (TPE) was
performed to 11 patients (57.9%).

Three patients (15.8%) had DIC, 5 patients (26.3%) had ARDS, 3
patients (15.8%) had sepsis and 1 patient (5.3%) had cardiogenic
shock. One patient needed vasopressor therapy (Table 3).

The mean levels of hemoglobin, platelet, AST, ALT, LDH and
total bilirubin were 10.0 £2.5mg/dL, 67.9 £ 55.5 103/ mm?, 290
+ 308 IU/L, 147.5 + 203 1U/L, 1250 + 862.6 IU/L and 3.2 £ 3.9

mg/ dl, respectively at ICU admission (Table 4).
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The mean LOS in MV and ICU was 4.6 + 4.8 days (0-18 days) and 8.1
+4.7 days (3-18 days). Maternal and fetal mortality rate was 10.5%.
Our maternal mortality was lower than the expected mortality rate
of 56.9% as calculated from the mean APACHE Il score.
Discussion

In our study, there were 19 patients with HELLP, the most
common was class |. The mean age of patients was 30.0 = 5.1
yearsandthe mean gestationalage was 32.2 + 4.8 weeks. HELLP
was most common in the third trimester and patietns with
multigravida. The most common presentations of patients at
ICU admission were respiratory failure, elevated liver function
tests, and hyperbilirubinemia. The need for mechanical
ventilation, therapeutic plasma exchange and acute kidney
injury were observed most frequently among therapies and
complications. There were high LDH and increased bilirubin
level due to hemolysis. Our maternal mortality was lower
than the expected mortality rate as calculated from the mean
APACHE Il score.

Most of our patients were in HELLP class I. The Mississippi-
Triple Class System classifies HELLP syndrome according to
platelet value. Platelet count is <50.000/mm3 in class I. If the
platelet count is reduced, patients are high risk of bleeding.
Thus, this indicates that the patients are serious. Our patients
were critically ill patients according to the classification and
similar to previous studies [10,11,12].

Patients with HELLP syndrome are usually multiparous and >35
yearsold. So, multigravida, multiparity and age may contribute
to increased risk in HELLP syndrome [1,2,13,14,15,16]. High-
risk patients with HELLP syndrome may be followed in ICUs
and this may improve outcomes [1,2,10].The mean maternal
age in our study was 30 + 5.1 years and the patients were
multigravida, so the patients were high risk similar to clinical
trials [1,13,14,15,16].

About 70% of HELLP syndrome happen in the third trimester
of pregnancy and between 28 -37 weeks of pregnancy [2,17].
In our cohort study, 94.7% of patients with HELLP syndrome
were in the third trimester and the mean gestational age was
32.2 + 4.8 weeks similar to previous study [2,5,10,17,18]. The
etiology and pathophisiolgy of HELLP syndrome is not fully
understood. Genetic mutation (both maternal and fetal) and
inflammatory process are among the causes. HELLP syndrome
should be considered if a pregnant patient in the third
trimester of pregnancy or immediately after delivery <7 days
has symptoms. The process of the disease is unknown [1,2,3].

The most common presentations of patients at ICU admission
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were respiratory failure, elevated liver function tests, and
hyperbilirubinemia in our study. A clinical studies in Turkey
reported  pregnancy-induced  hypertensive  disorders,
haemorrhage, respiratory failure, HELLP syndrome and DIC
were major complications requiring to ICU admission [19,20].
Hemorrhage, hypertensive disorders, preeclampsia, sepsis,
HELLP syndrome, peripartum cardiomyopathy, embolism of
cerebral palsy and acute fatty liver of pregnancy are the most
common causes of hospitalized pregnant women [19-21]. Unlike
previous studies there were only patients with HELLP syndrome
in our cohort. Elevated liver function test and hyperbilirubinemia
are expected presentations for HELLP syndrome. We thought
that respiratory failure was associated with the severity of
HELLP syndrome, pulmonary edema and also tachypnea in liver
dysfunction-associated metabolic acidosis.

Maternal complications are frequently observed in patients
with HELLP syndrome, and some of these are serious.
Maternal death occurs due to DIC, AKI, placental abruption or
postpartum hemorrhage. The incidences of DIC, AKI, placental
abruption and postpartum hemorrhage occurs are between
15%-62.5%, 36%-50%, 11%-25% and 12.5%-40%, respectively
[1,2,12,22-24]. In our cohort study, 42.1% of patients had AKI.
In a previous study, patients with Mississippi class | HELLP
syndrome had higher rates of serious maternal complications
than class Il [25]. So, we thought that our incidence of AKI
was high because most of our patients were class | HELLP
syndrome and they were critically ill patients. Our incidence
of DIC was 15.8%. We associated this low DIC rate with
emergency cesarean delivery, rapid hemostatic management,
and follow-up in the ICU with a multidisciplinary team.

ARDS is a serious complication which affects <1% of
the patients with HELLP syndrome [1,2,26].
ventilation is required in 30% of the patients with HELLP

Mechanical

syndrome admitted in ICU [1,2]. In our cohort study, incidence
of ARDS was 26.3 % and, noninvasive and invasive mechanical
ventilation were required for 63.2% of our patients. These
rates were higher than the previous studies [1,27]. These high
rates may be associated with pulmonary edema due to renal
dysfunction and diffuse edema and severity of the disorder,
lifethreatening complications. Continuing pregnancy poses
a risk in HELLP syndrome, so emergency cesarean delivery
should be performed. Both risky pregnancy and emergency
delivery may be associated with the need for intubation
and mechanical ventilation. Previous research has identified
emergency cesarean delivery as an independent risk factor
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for all obstetric patients (ie, patients with HELLP syndrome,
eclampsia, preeclampsia, and other problems) that determines
the need for admission to the ICU [28].

TPE may remove immune complexes, antibodies, endogenous
and exogenous toxins from plasma and replace some plasma
proteins and coagulation factors. HELLP syndrome is also an
inflammatory and immunological clinical condition together
active coagulation cascade and microangiopathic hemolytic
anemia [1,2,29,30]. There are clinial studies reporting that the
use of TPE within 24-72 hours postpartum was an effective and
life-saving treatment option [29,30]. Therefore, we performed
TPE to 57.9% of the patients. However, our post-procedure
data were incomplete due to the retrospective study.

The definitive treatment is delivery in HELLP syndrome [1,2].
Pregnancies of all patients were terminated with cesarean
section in the department of gynecology and obstetrics in our
study. Then, the patients were admitted to our ICU. In our center,
definitive treatment as delivery was administered urgently to
our patients in cooperation with a multidisciplinary approach.
Hemolysis is one of the major features of HELLP syndrome
and is associated to a microangiopathic hemolytic anemia.
Fragmentation of erythrocytes by hemolysis increases lactic
dehydrogenase (LDH) level and decreases hemoglobin level.
Thus, high LDH and unconjugated bilirubin levels may support
the diagnosis of hemolysis. In our cohort study, LDH and
bilirubin levels were high enough to support the diagnosis of
HELLP to similar previous study [1,2,10].

The mortality rate of women with HELLP syndrome is 0%-25%
[1,2,29,30] and maternal mortality was as high as 66% in early
reports [27]. The maternal mortality associated with HELLP
syndrome is mainly due to renal failure, coagulopathy, abruptio
placentae, hepatic hemorrhage, and hypovolemic shock [1].
HELLP syndrome is associated with a perinatal mortality of 7.7%-—
60% [2,27]. Our maternal and fetal mortality rate were lower than
in other studies althouhg our patients had severe disorder and
life-threatening complications. We attribute that our ICU was in a
tertiary university hospital center and had an experienced team.
Thus, our patients were diagnosed early and emergency cesarean
delivery was performed. We think that our mortality rates were
lower with close follow-up in the intensive care unit.

This study had some limitations. It was a retrospective
study with data obtained from medical records, and it was
conducted at a single center, which limits the generalizability
of the results. The lack of data for risk factors, prenatal care of
the patients and neonates information was another limitation.



Conclusion
HELLP syndrome is life-threatening and serious condition
encountered by pregnant women. Maternal/fetal morbidity
and mortality are high in HELLP syndrome. In this study,
the maternal mortality was lower than the expected
mortality rate as calculated from the mean APACHE Il score.
Delivery is considered the ultimate therapeutic approach
for the HELLP syndrome. Early diagnosis, close follow-up in
intensive care unit, appropriate treatment and management
by multidisciplinary team may prevent complications and
improve prognosis of HELLP syndrome. And our center had
an experienced team in terms of emergency delivery and
close intensive care follow-up. It would be appropriate to
suggest that more comprehensive studies be conducted on
this subject.
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