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W
einstein first coined the acronym
‘HELLP’ in 1982, to describe a
syndrome of haemolysis, ele-
vated liver enzymes and low

platelets, that occurs during pregnancy. Its fea-
tures had been described in the literature over a
century before, but the underlying pathogenic
mechanisms remained enigmatic. Goodlin
(1982) described the syndrome as EPH (oedema,
proteinuria, hypertension) gestosis type B,
McKenna et al (1983) considered it to be misdi-
agnosed pre-eclampsia, and not a unique variant
of the condition proposed by Weinstein, while
others thought that it represented mild dissemi-
nated intravascular coagulation (DIC) that had
been missed because of technical inadequacy. 

More recently it has become apparent that this
condition represents one extreme of a spectrum of
disease, ranging from mild pre-eclampsia to the
rare but life-threatening condition known as acute
fatty liver of pregnancy (AFLP). Recent work by
our group has shown that dysfunctional lipid
metabolism plays an integral role in the pathogen-
esis of pre-eclampsia (Sattar et al, 1997), and we
have proposed possible metabolic disturbances
that may effect the observed perturbations in blood
lipids that precede clinical onset of the disease. 

Extrapolation of such concepts gives an expla-
nation for the pathological abnormalities charac-
teristic of HELLP syndrome. This article
discusses the presentation, diagnosis and man-
agement of HELLP syndrome, and proposes a
pathogenic mechanism for its development. 

DIAGNOSTIC CRITERIA 
While superficially the symptomatic triad of
haemolysis, elevated liver enzymes and low
platelets during pregnancy implies a diagnosis of
HELLP syndrome, considerable differences exist

between groups regarding the degree of laboratory
abnormality constituting a diagnosis of HELLP.
Hence the terminology is confusing and results are
often inconsistent or even contradictory. 

Sibai (1990), whose group has considerable
experience in managing the HELLP syndrome,
suggest the following definition, which corre-
lates well with maternal and perinatal outcome
and effectively identifies candidates warranting
expeditious delivery:
■ Haemolysis — characteristic blood smear with

the presence of burr cells and schistocytes
(Figure 1) and serum lactate dehydrogenase
>600 U/litre. This is thought to result from the
passage of erythrocytes through small vessels
with damaged intima and fibrin deposition,
leading to the appearance seen in Figure 1

■ Elevated liver enzymes — serum aspartate
transaminase >70 U/litre

■ Low platelets — platelet count <100 000/µl.
Others have used less strict criteria (McKenna

et al, 1983; Clark et al, 1986; Martin et al, 1990,
1991) and have consequently included in their
studies women who by the above def inition
would only qualify as having partial HELLP
syndrome (i.e. ELLP or HEL). As a result, the
poor prognosis associated with HELLP syn-
drome has been challenged by some authors. 

Martin et al (1990) invented the Mississippi
Triple Class System, which further subdivided
HELLP by the severity of thrombocytopenia. By
this system, a platelet nadir <50 000/µl is class I
HELLP, 50 000–100 000/µl class II, and class III
is 100 000–150 000/µl. Platelet levels have been
shown to be a useful indicator of disease severity
and time to recovery, and also correlate well (bet-
ter than liver enzymes) with the degree of hepatic
abnormality detected by both imaging and histo-
logical assessment. However, this system has yet
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to prove its value in terms of management and is
currently restricted to classification and audit.

Other laboratory tests (plasma glutathione S-
transferase alpha 1–1 and hyaluronic acid as
indices of hepatocellular damage, and haptoglobin
as a marker for haemolysis) may have greater sen-
sitivity in detecting HELLP, and facilitate earlier
diagnosis (Knapen et al, 1988). However, a lack of
consideration of HELLP syndrome by clinicians is
currently the main impediment to swift diagnosis,
and it is unlikely that use of these investigations
would alter management or improve outcome.
More beneficial in improving outcome would be a
standard definition using routine laboratory tests,
enabling meaningful comparisons of different
treatments, and development of an optimal man-
agement strategy. Understanding of this disorder
will remain stunted until standard diagnostic crite-
ria are widely accepted. 

PATHOGENESIS 
Similarities between pre-eclampsia, HELLP and
AFLP suggest that these disorders form a spec-
trum of disease with common clinical and labora-
tory abnormalities. Hepatic dysfunction is a
common feature of each of these conditions, rang-
ing from mild elevations in the plasma concentra-
tions of liver enzymes, to more serious forms
associated with clinical jaundice and gross hepatic
impairment. It has been proposed that the poorly
perfused placenta, secondary to defective placental
invasion of the maternal circulation, is the origin
of blood-borne material(s) that, directly or indi-
rectly, activate maternal endothelial cells, setting
up a vicious circle of endothelial dysfunction and
vascular damage (Roberts and Redman, 1993). 

There is increasing evidence that in addition to
endothelial activators, such as cytokines and lipid
peroxidases, marked perturbations in lipid and
lipoprotein metabolism may be of fundamental

importance in the pathogenesis certainly of pre-
eclampsia, and probably of HELLP syndrome
and AFLP (Endersen et al, 1992; Lorentzen et al,
1994; Sattar et al, 1997). There is a growing body
of evidence that dysfunctional lipid metabolism
may represent a key link in the pathogenic chain,
leading to pre-eclampsia, HELLP or ultimately
AFLP (Minakami et al, 1988; Kaaja et al, 1995).

Potential role of altered lipid metabolism in
pre-eclampsia/HELLP/AFLP
Normally, free fatty acids (FFAs) released from
adipocytes by the action of hormone-sensitive
lipase (HSL) are taken up by the liver and subject
to two alternative routes of metabolism: one is
their reassimilation into triglyceride molecules,
and the other is oxidation by mitochondrial β-
oxidative pathways, which results in generation
of energy and synthesis of ketones (Figure 2a).

In the late second trimester of human pregnancy,
increased flux of FFAs is promoted by a combina-
tion of stimulation of HSL by human placental
lactogen and relative resistance to insulin (which
normally suppresses FFA release from adipose tis-
sue). Studies in mice suggest that late pregnancy is
also associated with a mild impairment in β-oxida-
tive function. The net result of these changes is an
increase in circulating FFAs coupled with a
reduced capacity of the liver to clear this excess. 

The delivery of FFAs as substrate for triglyc-
eride synthesis is known from cell culture work to
be the major determinant of very low-density
lipoprotein (VLDL) secretion. As total hepatic
lipids remain unchanged, it appears that in normal
pregnancy this decreased oxidation of fat in the
liver is compensated for by increased secretion of
VLDL, in agreement with studies in animal mod-
els (Figure 2b). Recently, in a single human case
study, oestrogen was shown to inhibit hepatic lipid
oxidation, with a resultant increase in serum
triglyceride concentration (O’Sullivan et al, 1995).

Women with pre-eclampsia have shown an
increased flux of FFAs over and above that seen in
normal pregnancy, which significantly is observed
long before the onset of clinical disease. In pre-
eclampsia it is tempting to postulate that, as has
been shown in animal models, increased FFA flux,
along with impaired β-oxidation in late pregnancy,
promotes excessive synthesis of hepatic triglyc-
eride and thus VLDL hypersecretion. Plasma
triglyceride concentrations are significantly raised
in women with pre-eclampsia compared with
unaffected controls matched for gestational age,
and raised plasma triglyceride concentrations pre-
cede the onset of clinical disease. 

This correlates with earlier work and with
findings from our laboratory of a specific accu-
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Figure 1. Haemolysis leads to this appearance on peripheral

blood smear of triangular cells, echinocytes or burr cells

(crenated, contracted erythrocytes with spiny projections along

the periphery that are characteristic of cell membrane changes),

and schistocytes (small, irregularly shaped erythrocyte

fragments that reflect microangiopathic haemolysis). 



mulation of large triglyceride-rich VLDL in the
circulation of pre-eclamptic women (Sattar et al,
1997). β-oxidation may also be further impaired
in subjects with pre-eclampsia, since ketonaemia
is not a feature despite fatty acid levels being
increased. In AFLP there is more direct evidence
for inhibition of fatty acid oxidation (see below).

It is likely that when the liver’s ability to produce
VLDL is saturated, triglycerides accumulate in
hepatocytes. Significant amounts of microvesicu-
lar fat droplets have been shown in cases of pre-
eclampsia with and without liver dysfunction
(Figure 2c), increasing in density in HELLP syn-
drome (Figure 2d), and maximal in cases of AFLP.
Density of hepatocellular fat correlated positively
with plasma urate concentration, and negatively
with platelet count, established markers of severity
and progression of pre-eclampsia.

Data on plasma triglyceride and high density
lipoprotein cholesterol concentrations in HELLP
syndrome and AFLP are currently lacking.
However, supportive evidence for the above theory
exists in the pathogenic parallels with animal mod-
els, and in the similarity of features seen in human
diseases with identical pathogenic processes.

LCHAD deficiency and other abnormalities
of hepatic metabolism 
Pregnancies with a long chain 3-hydroxyacyl-
coenzyme A (LCHAD)-deficient fetus have a high
frequency of pre-eclampsia-related conditions, e.g.
HELLP syndrome or AFLP (Tyni et al, 1998).
These complications are exceptionally severe in
LCHAD carriers, and they can not be attributed to
primigravidity or age of the mother, as in the nor-
mal population, supporting the causative role of
LCHAD deficiency in their development. 

LCHAD is a mitochondrial trifunctional pro-
tein that catalyses the last three steps of a single
β-oxidation cycle for long chain fatty acids. The
complications of LCHAD deficiency during
pregnancy have been postulated to be associated
with the accumulation of intermediates from
abnormal β-oxidation of fatty acids. In pregnan-
cies with an LCHAD-deficient fetus, increased
FFA serum concentration may result from accu-
mulation of intermediates in the fetus with abnor-
mal β-oxidation and the slightly impaired
β-oxidative capacity of the carrier mother. This is
consistent with the theory that aberrant lipopro-
tein and fatty acid metabolism play a decisive
role in the pathogenesis of pre-eclampsia.

Other examples to support the role of impaired
hepatic function in the pathogenesis of HELLP
include observation of an increased incidence of
pre-eclampsia, eclampsia and other abnormalities
of pregnancy in two Norwegian families who

carry a genetic abnormality of mitochondrial
function (Torbergsen et al, 1989). An association
between Gilbert’s syndrome and HELLP has been
described. At long-term follow-up after an
episode of HELLP syndrome, 20% of women had
impairment of the bilirubin-conjugating mecha-
nism, despite other parameters of liver function
being within normal limits, suggesting that these
women may represent the subpopulation of adult
women who have Gilbert’s syndrome (Knapen et
al, 1998). This requires further verification. 

Cytokines
Increased plasma cytokine concentrations, particu-
larly tumour necrosis factor (TNF)-α, interleukin
(IL)-1 and IL-6 have been implicated in the patho-
physiology of pre-eclampsia. Such cytokine per-
turbances can induce adipocyte lipolysis (TNF-α,
IL-1), promote de novo hepatic fatty acid synthesis
(TNF-α, IL-1, IL-6), and impair hepatic fatty acid
oxidation and ketogenesis (IL-1, TNF-α), resulting
in increased hepatic triglyceride synthesis. The
significantly higher TNF-α and TNF receptor lev-
els in patients with HELLP syndrome support a
role for TNF-α in liver dysfunction.

Oxidative stress
A role for oxidative damage in the pathogenesis
of HELLP has been postulated, although evi-
dence remains indirect and circumstantial (Hubel
et al, 1989; Wang et al, 1991). It was postulated
that antioxidants selectively inhibit release of
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Figure 2. a. Normally free fatty acids (FFAs) entering the liver have two routes of metabolism;

they are either subjected to ββ-oxidation resulting in CO2 (and a small amount of ketones) or they

are esterified and secreted as triglycerides (TGs) in very low-density lipoprotein (VLDL). b. Late

pregnancy is associated with an increased flux of FFAs and impaired fatty acid oxidation. The

net effect is increased delivery of FFAs into TG synthesis. However, in normal pregnancy this

increased TG synthesis is compensated for by increased secretion of VLDL. Consequently, hepatic

TG content remains unchanged. c. In pre-eclampsia, FFA flux is further enhanced and ββ-oxidation

may be further impaired. The liver responds by increasing secretion of VLDL, but eventually this

mechanism becomes saturated resulting in the deposition of TGs within the parenchyma. d. In

HELLP syndrome this situation is further exaggerated, resulting in the accumulation of

microvesicular fat droplets within the hepatocytes, leading to significant hepatic steatosis. 



TNF, because they control the oxidation-reduc-
tion status of glutathione, an endogenous modu-
lator of TNF production (Peristeris et al, 1992). 

In mitochondria, TNF subverts part of the elec-
tron flow to release oxidizing free radicals, with
subsequent formation of lipid peroxidases. If these
are not removed with efficient reduction of the
oxidized glutathione, serious toxic effects ensue,
because persisting toxic lipid peroxidases and oxi-
dized glutathione further enhance TNF production.
It may be that the pro-oxidative environment in
pre-eclampsia and HELLP syndrome induces the
rise in TNF seen in these conditions, and thereby
indirectly effects development of the pathological
features of HELLP by the mechanisms described
above. This is supported by various animal models
in which a HELLP-like syndrome has been
observed following the injection of cytokines. 

Possible haematological risk factors 
Brenner et al (1995) reported two cases of HELLP
syndrome occurring in patients heterozygous for
the factor V R506Q (Leiden) mutation. The
R506Q mutation is a heritable thrombophilia asso-
ciated with a variety of thrombotic states.
Pregnancy itself is associated with a transient
increase in the activated protein C (APC) sensitiv-
ity ratio, and this may be further augmented dur-
ing pregnancy in subjects with the R506Q
mutation. Recent observations have suggested a
higher incidence of the R506Q mutation in
patients with pre-eclampsia. As HELLP syndrome
is considered to be a variant of severe pre-eclamp-
sia, it would be interesting to know whether the
R506Q mutation is associated with HELLP, and
the authors suggest that APC resistance should be
checked in all patients with HELLP syndrome.

INCIDENCE AND EPIDEMIOLOGY 
The reported incidence of HELLP syndrome in
women with pre-eclampsia/eclampsia ranges from
4% to 12%, because of different diagnostic criteria
(McKenna et al, 1983; Thiagarajah et al, 1984;
Moodley and Pillay, 1985). The mean maternal
age at presentation is 24 years and HELLP mainly
affects white multiparous women with a poor past
obstetric history. The incidence is very low among
black women (Sibai et al, 1993). Up to one-quarter
of patients who developed HELLP in a previous
pregnancy will have a subsequent recurrence
(McKenna et al, 1983; Sibai, 1990; Sullivan et al,
1994), and pre-eclamptic women with delayed
diagnosis or delivery are particularly at risk. 

While 13% of HELLP patients have pre-exist-
ing chronic hypertension, it is important to note
that on presentation, hypertension and proteinuria
may be absent or only slight. Although the major-

ity of cases occur antenatally, a significant minor-
ity (31%) occur postpartum (Sibai et al, 1993).
One in five postnatal cases have no evidence of
pre-eclampsia before or during delivery, yet this
postpartum subgroup have a significantly greater
risk of developing severe complications such as
pulmonary oedema and acute renal failure (ARF)
compared with antenatal cases (Sibai et al, 1993). 

This situation is akin to findings in the recent
Report on Confidential Enquiries into Maternal
Deaths in the UK 1994–1996 (Department of
Health, 1998), which suggests that pre-eclampsia
complicated by HELLP syndrome carries a
markedly increased risk of developing acute res-
piratory distress syndrome (ARDS), the most
common preterminal complication in women with
hypertensive pregnancy disorders in that triennia. 

CLINICAL PRESENTATION
AND COMPLICATIONS 
The presenting symptoms of HELLP syndrome
are often vague, hence the average delay in achiev-
ing a correct diagnosis is 8 days. This underscores
the need for vigilance and awareness of presenting
features among clinicians. Most women with
HELLP syndrome will have felt ill for only a few
days, if at all (Sibai et al, 1986); hypertension and
proteinuria may be absent or slight (Sibai, 1990).
Normotensive patients presenting with any of the
symptoms below merit investigation by full blood
count, serum urea and electrolytes, and liver
enzyme level estimation. HELLP syndrome may
develop during treatment of pre-eclampsia, and
regular monitoring of the above laboratory para-
meters is essential. Most antenatal cases develop
before 37 weeks’ gestation (82%), with 2.5%
developing at 17–20 weeks (Sibai et al, 1993). 

The symptoms most commonly associated with
HELLP syndrome are epigastric or right upper
quadrant (RUQ) pain, thought to be caused by
swelling and distension of Glisson’s capsule,
reported in 90% of cases (Sibai, 1990). This often
misleads clinicians to diagnoses such as biliary
colic, cholecystitis, perforated peptic ulcer, hiatus
hernia, gastroenteritis, hepatitis, pancreatitis,
appendicitis, idiopathic thrombocytopenic pur-
pura, haemolytic uraemic syndrome, pyelonephri-
tis or renal colic. Resulting inappropriate medical
or surgical interventions and invasive diagnostic
procedures associated with significant morbidity
(laparotomy, biopsy of bone marrow, liver, kidney
and intestine) further complicate the issue, and
more importantly further delay accurate diagnosis. 

Alternative presentations include vague symp-
toms such as malaise, vague non-specific viral
symptoms or a flu-like illness (Sibai et al, 1993;
Tomsen, 1995), and 50% of cases experience
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nausea and vomiting (Sibai et al, 1993). Rarer
presentations include convulsions, jaundice, gas-
trointestinal bleeding, gingival bleeding, renal
angle pain, pain in the chest or shoulder, hypo-
glycaemia leading to coma, severe hypona-
traemia causing mental confusion, cortical
blindness or nephrogenic diabetes insipidus, all
recognized complications of pre-eclampsia. 

MANAGEMENT
In addition to these diagnostic difficulties, the
variable presentation has made it difficult to evalu-
ate proposed treatments. Patients diagnosed with
HELLP syndrome should be managed in a tertiary
care centre. The priority is to establish maternal
stabilization (with particular regard to coagulation
status) and fetal wellbeing (cardiotocography, bio-
physical profile and assessment of fetal growth),
and a decision must then be made about delivery.
The excessively high maternal and perinatal mor-
tality observed in ‘true HELLP’ syndrome (Sibai,
1990) provides a compelling argument for expedi-
tious delivery irrespective of gestational age. 

Some patients without true HELLP syndrome
may have antepartum reversal of haematological
abnormalities after bedrest, use of steroids or
plasma volume expansion. However, either mater-
nal or fetal condition will deteriorate within
1–10 days of conservative management in most of
these patients. Some also develop abruption, fetal
distress and fetal death during conservative man-
agement, particularly as many have intrauterine
growth retardation (IUGR), so it is doubtful that
limited pregnancy prolongation will improve peri-
natal outcome, especially where maternal and
fetal risks are substantial. Thus at gestation over
34 weeks or so, there seems little to be gained
from conservative treatment and delivery is the
best option. At premature gestation initial conser-
vative treatment will allow steroid administration
and promote fetal lung maturation. Maternal dete-
rioration requires delivery regardless of gestation. 

Steroids have also been tried to reduce maternal
disease severity and progression. Thiagarajah et al
(1984) found that antenatal corticosteroid adminis-
tration to facilitate fetal lung maturation was often
coincidentally accompanied by partial or complete
resolution of the thrombocytopenia and distur-
bances of liver enzymes seen in HELLP syn-
drome. Magann et al (1994), in their prospective
study of the use of antenatal steroids in HELLP
syndrome, found that steroid administration signif-
icantly delayed delivery compared with control
groups, but only by a mean of 41 hours — time to
facilitate maternal stabilization, transfer to a ter-
tiary referral centre, and permit fetal lung matura-
tion, but certainly not a long-term therapeutic

strategy. They also found that antepartum steroid
therapy reduced the need for maternal transfusion
of blood products and reduced neonatal morbidity
or mortality from multiple systemic effects. 

Patients given antenatal steroids often have post-
partum deterioration of HELLP syndrome follow-
ing cessation of steroids (this may result in part
from the natural course of HELLP, with a disease
nadir 24–36 hours postpartum.) Use of intravenous
dexamethasone for postpartum HELLP is associ-
ated with a shorter disease course, faster recovery,
reduced morbidity and diminished requirement for
other interventionalist therapy. This may prove to
be a useful treatment in patients with postpartum
HELLP syndrome who fail to respond to support-
ive management (Martin et al, 1997).

Mode of delivery should be determined by fetal
condition and cervical state (Sibai, 1990). Epidural
and pudendal anaesthesia are usually contraindi-
cated if coagulation tests are disturbed or throm-
bocytopenia severe (Sibai, 1990). Evidence of
DIC should be aggressively treated with fresh
frozen plasma, and a platelet count <20 000/µl
necessitates platelet transfusion. Repeat transfu-
sions are unnecessary as consumption occurs
rapidly and the effect is transient (Sibai, 1990). 

Some authors recommend delayed closure in
caesarean deliveries to minimize the cited 20%
risk of haematoma formation (Sibai, 1990). This
is not common practice in the UK; however, the
risk of haematoma formation may be avoided by
use of drains in both the peritoneal cavity and
the rectus sheath and/or midline closure. 

Patients should undergo intensive monitoring
postpartum in an intensive care unit for at least
48 hours. There is a substantial risk of developing
pulmonary oedema and ARDS from transfusions,
immobilization and compromised renal function.
Some patients, especially those with DIC, may
have a delayed deterioration in their condition.
Schwartz and Brenner (1983) suggest that
exchange plasmapheresis may be helpful in such
patients, but the majority will resolve with sup-
portive treatment alone. This procedure is costly
and may risk transmission of a potentially fatal
infectious disease. Postpartum there is a signifi-
cant risk of deep venous thrombosis formation.
Heparin is contraindicated in the presence of
coagulopathy, and graduated compression stock-
ings should be used until coagulation has normal-
ized, when thromboprophylaxis with low
molecular weight heparin should be instituted.

COMPLICATIONS, MATERNAL
AND FETAL OUTCOME
Pregnancies complicated by HELLP syndrome are
associated with a poor outcome for mother and



infant. Six studies have specifically looked at
maternal mortality associated with HELLP syn-
drome, with a quoted range of 1.1–24.2% (Lopez-
Llera et al, 1976; Weinstein, 1982; Sibai et al,
1986, 1993; Reubinoff and Schenker, 1991;
Abroug et al, 1992), and reported 29 maternal
deaths out of 746 cases (3.9%). The reported peri-
natal mortality is 77–370/1000, and may relate to
prematurity or be secondary to maternal complica-
tions such as abruption (Geary, 1997). Maternal
complications, e.g. DIC, placental abruption and
ARF, are common and often life-threatening.
Other complications include eclampsia, cerebral
haemorrhage, adult respiratory distress syndrome
and hypovolaemic shock. Haematoma, infarction
and rupture of the liver have also been reported. 

DIC is the most common maternal complica-
tion, with a reported frequency of 4–38% depend-
ing on the definition applied. It is likely that DIC
exists to some extent in all cases of HELLP, but
its detection depends on the sensitivity of the
diagnostic test used. Using a crude definition of
DIC (thrombocytopenia, prolonged prothrombin
time and activated partial thromboplastin time,
and low fibrinogen), Sibai et al (1993) found that
DIC occurred in 20% of the 442 pregnancies they
reviewed. However, most of these had had an
antecedent abruption, postpartum haemorrhage or
subcapsular liver haematoma, and excluding these
cases the incidence of DIC occurring de novo was
less than 5%. Audibert et al (1996) also noted this
association and concurred that if frank (decom-
pensated) DIC is detected in women with HELLP,
the presence of an additional inciting condition,
e.g. abruptio placentae, liver haematoma or sep-
sis, should be specifically sought. 

Abruption is strongly associated with the devel-
opment of DIC, ARF, pulmonary oedema and
effusions. Bleeding in the gravid patient is related
to more than platelet count alone. However,
patients with platelet counts >40 000/µl main-
tained intrapartum are unlikely to have clinically
significant bleeding, and those with intrapartum
platelet counts <40 000/µl are at significant risk
of postpartum bleeding. Prophylactic platelet
transfusion does not significantly reduce the risk
of postpartum haemorrhagic complications and so
active management and close observation are crit-
ical, although use of ergometrine (including syn-
tometrine) should be avoided, as it can induce an
acute rise in blood pressure. Thus acute manage-
ment of the third stage is with oxytocin alone.

Subcapsular liver haematoma is a rare but life-
threatening complication. Large hyaline deposits
of fibrin-like material in the hepatic sinusoids are
associated with periportal or focal parenchymal
necrosis. These deposits lead to sinusoidal

obstruction, distension of the liver and RUQ pain.
If intrahepatic pressure exceeds the ability of
Glisson’s capsule to distend, rupture occurs, indi-
cating massive transfusion of blood, fresh frozen
plasma and platelets, and immediate laparotomy. 

Some evidence suggests that unruptured sub-
capsular haematomas may be managed conserv-
atively, provided patients receive regular imaging
to monitor progress (Barton and Sibai, 1996).
However, this is a high-risk situation and in the
UK would usually lead to delivery. 

Liver enzymes abnormalities correlate poorly
with histopathology and degree of disease sever-
ity. However, diagnostic imaging (computed
tomography scan or magnetic resonance imaging)
identifies hepatic complications, and should be
performed on patients complaining of RUQ pain,
neck pain, shoulder pain or demonstrating relaps-
ing hypotension. Barton and Sibai (1996) found
hepatic abnormalities on diagnostic imaging in
almost half of patients with these symptoms, six
of whom required emergency laparotomy.

In Sibai et al’s (1993) review of 442 pregnan-
cies, 33 were complicated by ARF. All of these
were complicated by one of abruption, intrauter-
ine death, DIC, hypotensive shock or sepsis. This
highlights the need for aggressive blood and fluid
replacement. A strong correlation between pul-
monary oedema and ARF was also noted.

MATERNAL COUNSELLING 
It is prudent to advise women with pre-eclamp-
sia, both antenatally and those discharged soon
after delivery, to report to hospital if they develop
symptoms such as RUQ or epigastric pain, as
one-third of HELLP cases occur postpartum. 

The recurrence rate for HELLP syndrome in
subsequent pregnancies varies from 3.4% to 27%
in different studies (McKenna et al, 1983; Sibai,
1990; Sullivan et al, 1994). Risk is considered to
be at the lower end of this range. However, apart
from HELLP, these women are at increased risk of
other obstetric complications, such as pre-eclamp-
sia, IUGR and abruption in subsequent pregnan-
cies, and there is a need for continued vigilance. 

Patients developing this syndrome may subse-
quently receive combined oral contraceptives
without any problems. Although pre-eclampsia
has been associated with increased cardiovascu-
lar disease in later life, it is unclear whether
HELLP syndrome influences the risk.

CONCLUSION 
The importance of HELLP syndrome lies not in its
name, but in its associated high maternal and peri-
natal mortality. It is essential that clinicians are
alert to the many facets of the condition and its
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presentation. Expeditious delivery is the most pru-
dent management. The pathogenic mechanisms
proposed in this review require verification by fur-
ther studies of blood lipid profiles in women with
HELLP syndrome. This would represent a signifi-
cant advance in our understanding of this disorder,
and may allow the development of improved mon-
itoring techniques and new therapies. 
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KEY POINTS
■ Pre-eclampsia, HELLP (haemolysis, elevated liver enzymes and low platelets)

and acute fatty liver of pregnancy form a spectrum of disease with a
common pathogenic basis.

■ In HELLP syndrome, dysfunctional lipid metabolism leads to hepatic steatosis,
with accumulation of microvesicular fat droplets in the hepatocytes. This may
precede clinical manifestation of the syndrome.

■ A widely accepted definition for HELLP syndrome is currently lacking, but Sibai
et al’s (1993) criteria correlate with need for intervention and final outcome. 

■ HELLP syndrome may present with vague, non-specific symptoms, and
clinician awareness is of paramount importance in its detection.

■ HELLP syndrome is associated with high maternal and perinatal morbidity and
mortality, and expeditious delivery is currently the only definitive management.
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