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ABSTRACT
OBJECTIVES: To perform a complex review of HELLP syndrome and its treatment from up to date scientifi c 
literature. Study of the interresting treatement regime of the patient.
METHODS: Complex analysis of the syndrome, systematic search of medical scientifi c databases and Slovak 
Medical Library. Analysis of the life threatening state of the patient, retrospective analysis of the diagnostics, 
treatment, acute management, complications and clinical results.
RESULTS: According to up to date literature and our good clinical experiences we can encourage the use of 
high-dose corticosteroid therapy in HELLP syndrome.
CONCLUSION: The most recent studies defi nitely recommend the high dose corticosteroid treatment in recov-
ery management by the HELLP syndrome. We have used the high-dose corticosteroid regime as a recovery 
management for the patient with postpartum HELLP with very good clinical and laboratory response followed 
by prompt recovery of the patient and without other complications. We want to support and empasize the indi-
cation of the Dexamethasone regiment by HELLP, becouse the clinical experiences with this treatment are not 
well-known and usually the corticosteroids are not given to the patients with HELLP, or the treatment is “dae-
monized”. Our clinical experience with this treatment was successful and the patient defi nitely profi ted of it. We 
support the opinion, that the benefi t of described regiment highly exceedes the possible adverse effects of the 
therapy (Fig. 8, Ref. 61). Text in PDF www.elis.sk.
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Introduction

The HELLP syndrome is a serious complication in pregnancy 
characterized by 3 components - haemolysis, elevated liver en-
zymes and low platelet count. It is currently regarded as a variant 
of severe preeclampsia or as its complication (1, 2, 3). The causal 
therapy is only termination of the pregnancy. Although rare, the 
complication despite the standard treatment can leat to life threaten-
ing condition of the patient. The high dose corticosteroids regimes 
applied in HELLP patients were also described as controversial, 
and unfortunatelly the guidelines are not very clear by meaning of 
the application of this regiments. In the article the complex review 
of HELLP syndrome an its management is discussed, following 
the critical discussion of clinical application of the high dose cor-
ticosteroid regiments in the recovery management of the patients 
with HELLP. Usually there is no standard treatment in meaning 
the corticosteroids application by HELLP, but some regimes were 
successfully used in prompt recovery of the patients, especially in 
postpartum and complicated cases.

With the publicated manuscript we want to support and em-
pasize the indication of the discussed Dexamethasone regiment 
by HELLP, becouse the clinical experiences with this treatment 
are not well-known and usually the corticosteroids are not given 
to the patients with HELLP, or the treatment is “daemonized”. 
Our clinical experience with this treatment was successful and the 
patient defi nitely profi ted of it. We support the opinion, that the 
benefi t of described regiment highly exceeds the possible adverse 
effects of the therapy. 

Pathogenesis and diagnosis of the HELLP 
The syndrome can be presented as a complete or incomplete 

form. The diagnosis of the complete form is based on the presence 
of all 3 major components, but incomplete forms can be presented 
with only 1 or 2 components of the complete triad (4). The HELLP 
in its complete form is a serious condition and is associated with 
substantial risk for the mother and her foetus (5, 6). The minor 
fraction of HELLP is caused by the foetal homozygous LCHAD 
(Long-chain 3-hydroxyacyl-CoA dehydrogenase defi ciency), but 
for the most cases, the genetic background has not yet been eluci-
dated (7). The syndrome occurs in about 0.5 to 0.9 percent of all 
pregnancies and in 10 to 20 percent of cases of severe preeclamp-
sia (8). Usually the syndrome develops before the delivery and 
the most cases were diagnosed between 27th and 37th week of 
the gestation (9). Postpartum HELLP syndrome usually develops 
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within the fi rst 48 hours after the delivery. The reported cases of 
the postpartum HELLP are also called „the cases of lost battles“. 
Because of unexpectedness, suddenness and fulminant course 
and as well for absence of the clinical signs of preeclampsia, this 
syndrome can lightly confuse the physicians and obstetricians and 
can lead to diagnostic delay (10) 

Although variable, the typical onset of the syndrome is rapid 
(11). The majority of the diagnosed cases were preceded by pre-
eclampsia, hypertension, proteinuria, excessive weight gain or 
generalized oedema (12).

Women with the incomplete syndrome develop usually less 
complications than those with the complete forms. Partial form can 
develop to a complete form and also, although rare, partial or total 
reversal of the complete triad can occasionally occur (13). Typical 
clinical symptoms of the syndrome include right abdominal upper 
quadrant pain or epigastric pain, nausea and vomiting. The pain 
may be fl uctuating and “colic-like”. Typically the patient reports 
malaise or “fl u–like” symptoms before the onset (14). Headache 
and visual symptoms are also common. Some authors reported ex-
acerbation during the night and recovery state during the day (15) 
Jaundice as the fi rst symptom of HELLP was also reported (16). 
The use of new markers of HELLP could lead in the future to better 
prediction or monitoring the patient. Increased serum concentra-
tion of circulating glycocalyx components as uncontrolled, exag-
gerated infl ammatory response is the recently studied marker (17). 

Haemolysis is caused in HELLP syndrome by a microangio-
pathic haemolytic anaemia. The present endothelial dysfunction 
leads to red cell fragmentation in small vessels and the verifi cation 
of fragmented red cells called schizocytes in the peripheral blood 
smear is very suspicious (18). Also, the compensatory release of 
immature reticulocytes can occur. Destruction of the red blood cells 
caused by haemolysis leads to increased serum lactate dehydroge-
nase levels (LDH) and decreased haemoglobin concentration. Hae-
moglobinuria can be macroscopically recognizable (19). Liberated 
haemoglobin is converted to unconjugated bilirubin, which leads 
to its increased plasma levels, or it may be bound in the plasma by 
haptoglobin. Low haptoglobin concentration (lower than 1 g per L 
to lower than 0.4 g per L) is the preferred marker of haemolysis. 
Elevation of liver enzymes may also refl ect the haemolytic process. 
Enhanced aminotransferases AST and ALT are mostly due to a liver 
injury. More sensitive indicator for acute liver damage is plasma 
glutathione S-transferase-a1 (GST) (20). Thrombocytopaenia ( 
Platelets less than 150.109 per L) can be generally caused in the 
pregnancy by gestational thrombocytopaenia, immune thrombo-
cytopaenic purpura, preeclampsia or HELLP syndrome. Platelets 
under 100.109 per L are relatively rare in preeclampsia and ges-
tational thrombocytopaenia, frequent in ITP and obligatory in the 
HELLP. In the HELLP syndrome, the thrombocytopaenia is due 
to an increased consumption (21).

Diagnostic criteria
There are two defi nitions for diagnosing the HELLP syndrome 

– Tenessee and Mississippi classifi cation. The Tenessee system 
proposed strict criteria for the complete syndrome – intravascu-
lar haemolysis diagnosed by abnormal peripheral blood smear, 

increased serum bilirubin more than 20.5 umol per L and elevated 
LDH levels more than 600 units per L. The Mississippi classifi -
cation is the triple class system based on the nadir platelets count 
during the disease. Class I and II is associated with haemolysis 
(LDH more than 600 units per L) and elevated AST (more than 
70 U/L), while class III requires only LDH levels more than 600 
units per L and AST more than 40 in addition to the specifi c PLT 
count in the interval 100 to 150.109 per L (22, 23). 

Differential diagnosis 
In differential diagnosis, there is necessary to differentiate the 

diseases that may mimic HELLP, such as viral hepatitis, cholan-
gitis, idiopathic or thrombotic thrombocytopaenic purpura (ITP, 
TTP), acute fatty liver in pregnancy, heamolytic uremic syndrome 
(HUS) and systemic lupus erythematosus (SLE) (24). In case of 
fatty liver of pregnancy, hypertension and proteinuria are usually 
absent. Hypoglycaemia and prolongation of protrombin time may 
distinguish acute fatty liver from the HELLP (25). Computerized 
tomography, ultrasound examination or biopsy of the liver can be 
also useful in differential diagnosis (24). Pregnancy can exacerbate 
the pre-existing ITP, but it doesn‘t increase its incidence (25). HUS 
and TTP are other thrombotic microangiopathies. In the HUS, the 
microvascular injury affects mainly the vessels in kidneys and is 
presented with symptoms of renal failure (1). TTP is an extremely 
rare condition during the pregnancy and is frequently presented 
as neurological abnormalities - e.g. headache, aphasia, transient 
paresis, confusion or seizures (24). The mortality of the HUS and 
the TTP has been decreased due to the use of plasma exchange and 
intensive care (26). The clinical fi ndings in SLE can be very various 
and multi organ disorder is typical. The clinical signs and labora-
tory fi ndings by the lupus nephritis can be similar to those with 
severe preeclampsia. Antiphospholipid and anti dsDNA antibod-
ies are usually present (27). In the differential diagnosis, also the 
folate defi ciency during the pregnancy can mimic the incomplete 
HELLP. Folate defi ciency during the pregnancy is common, but 
its progression to megaloblastosis, haemolytic anaemia, thrombo-
cytopaenia and coagulopathy is extremely rare (28).

Complications of the HELLP syndrome
The main maternal complications in HELLP are eclampsia, 

placental abruption, disseminate intravascular coagulopathy (DIC), 
acute renal failure, ascites, cerebral and pulmonary oedema, wound 
haematoma, liver rupture and sub capsular liver haematoma, he-
patic failure, cerebral infarction or haemorrhage, retinal detach-
ment and maternal death. The foetus is threatened by perinatal 
death, IUGR (intrauterine growth retardation), preterm delivery, 
neonatal thrombocytopaenia and respiratory distress. The labora-
tory parameters that predict more than 75 percent of complica-
tions are LDH concentration over 1400 U per L, AST more than 
150 U per L, ALT over 100 U per L, uric acid concentration over 
460 umol/L. The typical clinical symptoms of HELLP such as 
headache, visual changes, epigastric pain, nausea and vomiting 
have been suggested to be better predictors of adverse outcome 
of the syndrome (14). Recent studies recommend computerized 
tomography evaluation by the presence of epigastric pain of the 
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patients with this syndrome (29). Few cases of HELLP with mul-
tiple complications were also described (11).

Management of HELLP
There are three major modalities of the management of HELLP. 

Immediate delivery as the primary choice at 34 weeks gestation 
or later, delivery within 48 hours after evaluation, stabilisation 
of the maternal clinical condition and corticosteroids treatment 
in cases 27th to 34th weeks of gestation, or expectant conserva-
tive management for more than 48 hours before 27th weeks (30). 

After the diagnosis, the next step is to stabilize the maternal 
clinical conditions with intravenous fl uids, antihypertensive drugs 
and magnesium sulphate to prevent convulsions.

The advantages of a limited prolongation of the pregnancy 
should be carefully weighted against the increased risk of ma-
ternal and foetal complications like placental abruption, acute 
renal failure, pulmonary oedema, DIC etc. If the maternal condi-
tions alter, caesarean section is inevitable (1, 31, 32, 33). Some 
authors warn against conservative management and contraindi-
cate it (34). 

The indications for an emergent caesarean delivery is HELLP 
syndrome class 1 and 2, uncontrolled or worsening maternal condi-
tions, developing signs of intrauterine foetal distress, blood pres-
sure over 160/110 mmHg despite an adequate antihypertensive 
treatment, persisting or worsening clinical symptoms, deteriorating 
renal functions, ascites, placental abruption, oliguria, pulmonary 
oedema or eclampsia (35). The regional anaesthesia is contrain-
dicated if the PLT count is below 100.109, and platelets transfu-
sion prior to caesarean section should be used. In case of vaginal 
delivery, platelets transfusion should be given by the PLT count 
below 25.10 9 per L (18).

The antihypertensive drugs should be administered to keep 
the blood pressure below 155/105mmHg and the patient must be 
strictly monitored in the fi rst 48 hours after the delivery. In the 
pregnant women between 24 and 34 weeks, a full course of cor-
ticosteroids should be applied after maternal stabilisation (36). 
Corticosteroid treatment (CS) promote the foetal lung maturation, 
but the foetal lung must be biologically ready for this treatment to 
trigger it. The window of the biological readiness occurs between 
26th and 34th weeks gestation (37). The Betamethasone use was 
more recommended as a drug of choice for the lung maturation, 
because it might be safer and more protective for the immature 
brain (38). The Cochrane update recommended in 2006 a single 
course of 12 mg Betamethasone given in twice doses (39). The use 
of the multiple courses is controversial and may potentially harm 
the foetus. Increased incidence of the cerebral palsy and adrenal 
suppression of the neonates were described (40, 41, 42). Recent 
studies and analysis of Cochrane database reviews do not favour 
Dexamethason, nor Bethametasone in the management of HELLP 
and it is estimated, that only new studies can solve this dilemma 
(43). One study showed that Dexamethasone in respect to improve 
platelet count was superior to Betamethasone (44). 

The use of corticosteroids in HELLP is not only about the 
standard use as „foetal lung maturation“. Maternal benefi ts of 
this treatment was fi rst reported in 1984. The use of these drugs 

was associated with decreasing oedema, inhibiting the endothelial 
dysfunction, prevention of microangiopathic anaemia and inhibit-
ing the cytokines activation in infl ammatory response (45, 46).

The important mechanism by the use of CS treatment by the 
HELLP was described. Dexamethasone administration blunts and 
decreases antiangiogenic and infl ammatory factors, which play the 
role by the pathophysiology of the HELLP (47).

Standard corticosteroids treatment has only minor clinical ef-
fects in HELLP, but high-dose Dexamethasone regimes using 10 
mg Dexamethasone every 12 hours reduced maternal morbidity 
and induced more rapid improvement of the platelets count (46, 
48, 49, 50). Some studies showed also controversial results and 
did not describe the benefi ts of corticoids in HELLP (51). In the 
summary, the single course of CS has documented the clinical 
benefi t for the foetus without adverse effects. Multiple courses 
should be avoided (52). In the study of pospartum applied corti-
costeroids for an accelerated recovery from the HELLP syndrome, 
the scheme of intravenous Dexamethasone at 12 hours intervals 
10 mg – 10 mg – 5 mg – 5 mg over 36 hours was used. Patients 
assigned in the control group received no corticosteroids. There 
were described signifi cant changes in mean arterial pressure, uri-
nary output, platelet count, LDH, AST in the two reported groups. 
The corticosteroid treated patients recovered more rapidly from 
the disease, than did the control group. The authors postulate, that 
use of this therapeutic scheme could result in lessened overall ma-
ternal morbidity and mortality, shorter intensive care units hospi-
talization and overall hospitalization with reduced medical care 
costs (53). As a case report, also the use of Methylprednisolon by 
HELLP syndrome was described. Schlembach et al used 40 mg 
Methylprednisolon given to the patients with HELLP in 25th week 
of gestation once a day. Authors described good and very prompt 
effects on stabilisation of the mother and ability of prolongation 
of this pregnancy for 33 days (54). In other treatment options of 
HELLP, the use of antithrombin may correct hypercoagulability, 
stimulate prostacyclin production, regulate thrombin induced va-
soconstriction, improve foetal status in foetal biophysical profi le 
and promote foetal growth (55). 

Postparum management 
It was described, that one third of HELLP develop in the 

fi rst 48 hours after delivery (4). The complications as pulmo-
nary oedema or renal failure were here signifi cantly increased in 
comparison with the antenatal onset of the HELLP (56). Early 
post-partum administration of high dose corticosteroids might 
accelerate recovery (57). As the routine regime should be given 
10 mg dexamethasone every 12 hours (58). Some recent studies 
did not encourage the postpartum Dexamethasone use and, on 
the contrary, they described no signifi cant difference in maternal 
morbidity and mortality, in the duration of hospitalisation and the 
need of administering blood products. The linear model adjust-
ments showed in this studies no signifi cant differences between 
„medicated“ and „placebo“ groups in duration of platelets count 
recovery, AST, LDH, haemoglobin levels or recovery of diuresis 
(59). Finally, the most recent results described relevant benefi ts 
of the CS treatment by HELLP syndrome. 
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Women with the HELLP syndrome and post-partum pro-
gressive elevation of bilirubin and creatinine may benefi t from 
plasma exchange with fresh frozen plasma (60). By the signs of 
worsening and continuing haemolysis, trombocytopaenia and 
hypoproteinaemia, adequate erythrocyte, thrombocyte and albu-
min supplementation should be given in standard regimens (12, 
18). Heparins and antithrombine should be administered for the 
patients with coagulopathy, DIC complications and preeclamp-
sia–eclampsia (61, 33).

Case report of post-partum CS recovery management
27 years old primigravida with gestational diabetes well com-

pensated on diet, without the history of other complication during 
the pregnancy was admitted to the hospital to the materno-fetal 
medicine department in the 35th week. The complaints of the 
patients were about decreasing frequency of the foetal move-
ments. By the standard ultrasound biometry, the disproportion 
of foetal growth was diagnosed (Abdominal circumference – 5 
weeks), Doppler velocimetry described pathological fl ow in the 

Figures 1–8. Dynamics of the laboratory tests during the corticosteroid treatment of HELLP – ALT and AST (μkat/L), Bilirubine (μmol/L), 
Erythrocytes (x1012/L), Thrombocytes (x109/L), Antithrombine III (%), D-dimers (μmol/L), LDH (μkat/L)and uric acid (μmol/L). Red vertical 
line defi nes the time of fi rst dose of the Dexamethasone regime “10-10-5-5“ given every 12 hours intravenously.
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umbilical artery – amputation of the diastolic fl ow. Blood pres-
sure and laboratory tests were normal. After the diagnostics, an 
acute caesarean section was indicated, the operation was carried 
out without complications or extensive perioperative blood loss. 
2 hours later, we diagnosed hypertensive blood pressure 210/120 
mmHg, the patient complained about slight discomfort by the 
breathing, other clinical fi ndings were negative. The laboratory 
tests described slight anaemia, severe trombocytopaenia, eleva-
tion of the liver function tests, hypoalbuminaemia and increased 
levels of the intravasculary hemolysis markers (Uric acid 368,7 
umol/L, AST 4,42 ukat/L , ALT 3,37 ukat/L, ALP 1,44 ukat/L, 
LDH 13,31 ukat/L, PLT 66.109/L, D-dim 11,66 umol/L , HB 117 
g/L, Alb 29 g/L). According to Mississippi classifi cation, we sup-
posed IIIrd grade HELLP syndrome. The patient was monitored 
in the intensive care unit, adequate antihypertensive therapy was 
administered (Methyldopum tbl. 3x250 mg p.o. and Urapidil ti-
trated 100 mg in 50 ml with loading perfusion of 5 ml per one 
hour), low molecular weight heparins prophylaxis was extended 
to therapeutic doses (12500 IU Enoxaparinum s.c.). The postpar-
tum „recovery therapy“ scheme using high doses Dexamethason 
given intravenously every 12 hours was immediately started (10 
mg – 10 mg – 5 mg – 5 mg every 12 hours. i.v.). Prevention of the 
gastric ulceration with Pantoprazol and regular control of glycemic 
profi les were also indicated. 

After the administration of corticosteroids, the blood pressure 
normalised (ability to reduce the titration of Urapidil progressively 
from 5 to 4 and 3 ml per one hour), the laboratory test in dynam-
ics showed prompt recovery. The Figures 1–8 show the dynamics 
of the results of laboratory tests during the treatment (ALT and 
AST, Bilirubine, Erythrocytes, Thrombocytes, Antithrombine III, 
D-dimers, LDH and uric acid ), red vertical line defi nes the time 
of fi rst dose of the Dexamethasone. 

In the intensive care unit, patient fl uids input and output was 
strictly monitored, also the renal function parameters and coagu-
lation were under control. Because of clinical signs and symp-
toms of anaemia (Hb 77 g/L), transfusion of erythrocytes was 
administered. It was not necessary to substitute the patient with 
trombocytes , hypoproteinaemia was substituted with Albumin 
intravenously. 

9 days after the operation, the patient complained about chest 
pain and breathing problems. CT pulmoangiography and echo-
cardiography excluded embolisation to the pulmonary artery and 
only slight fl uidothorax and fl uidopericard was diagnosed. During 
the following management, the doses of LMWH were reduced. 
Physiological levels of the thrombocytes were reached 48 hours 
after the fi rst administration of corticosteroids, 12 hours after this 
rescue treatment the blood pressure normalised, the liver func-
tion tests rapidly changed (50 percent decrease during fi rst 24 
hours, levels less than 1 mmol/L were described on the third day) 
and eight days after the start of the corticosteroids, physiological 
levels were diagnosed. The D-Dimers decreased in the fi rst 24 
hours, coagulation tests didn‘t worsen, uric acid levels and LDH 
also promptly normalized. The patient was discharged 23 days 
after the operation.

Methods

Complex analysis of the syndrome, systematic search of medical 
scientifi c databases and Slovak Medical Library. Analysis of the life-
threatening clinical case, retrospective analysis of the diagnostics, 
treatment, acute management, complications and clinical results. 

Results

The most recent studies defi nitely recommend the high dose 
corticosteroid treatment in recovery management by the HELLP 
syndrome. We have used the high-dose corticosteroid regime as 
the recovery management for the patient with postpartum HELLP 
with very good clinical and laboratory response followed by a 
prompt recovery of the patient and without other complications. 
We want to support and emphasize the indication of the Dexa-
methasone regiment by HELLP, becouse the clinical experiences 
with this treatment are not well-known and usually the corticoste-
roids are not given to the patients with HELLP, or the treatment 
is “daemonized”. Our clinical experience with this treatment was 
successful and the patient defi nitely profi ted of it. We support the 
opinion, that the benefi t of described regiment highly exceedes 
the possible adverse effects of the therapy.

Discussion

Although some authors didn’t describe clear benefi ts by cor-
ticosteroid treatment in HELLP syndrome, the majority of the 
studies recommend the use of high-dose corticosteroids given 
intravenously after delivery as the standard therapy. According 
to our good clinical experiences described in the article, we can 
encourage this opinion. 
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