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HELLP Syndrome - a pregnancy disorder with poor prognosis
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ABSTRACT

HELLP syndrome is a pregnancy-specific disorder defined by hemolysis, elevated liver enzymes and low
platelet count that is found in parturients, more frequent in older multiparas. It is frequently associated with
severe preeclampsia or eclampsia, but can also be diagnosed in the absence of these disorders. The etiology of
HEL L P syndromeisunknown, and the pathogenesis of thisdisorder (including the hepatol ogical manifestations)
is not fully understood. The most widely accepted hypotheses are: a change in the immune feto-maternal
baance, platelet aggregation, endothelial dysfunction, arterial hypertension and an inborn error of the fatty
acid oxidative metabolism. Hepatic involvement occurs by intravascular fibrin deposition and hypovolemia.
Serum LDH and platelet count are the two most important clinical tools for disease assessment. LDH reflects
both the extent of hemolysis and hepatic dysfunction. Maternofetal complications cause a 7.0-70.0% perinatal
mortality rate and a 1.0-24.0% maternal mortality rate. The recognition of HEL L P syndrome and an aggressive
multidisciplinary approach and prompt transfer of these women to obstetric centers with expertisein thisfield

are required for the improvement of materno-fetal prognosis.
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INTRODUCTION

HELLP syndrome is a multisystemic disorder that
complicates pregnancy with the laboratory evidence
of hemolysis, hepatic dysfunction and
thrombocytopenia. It was first described by
Weinstein in 1982 and the acronym is for hemolysis
(H) elevated liver enzymes (EL) and low
platelets (LP).t

HELLP syndrome is frequently associated with
severe preeclampsia or eclampsia, but can also be
diagnosed in the absence of these disorders. It can
present both as the primary expression of the
preeclampsia process in pregnant patients or as a
secondary phenomenon in patients with complicated
sepsis, adult respiratory distress syndrome (ARDS),
renal failure, and multiple organ disease with
disseminated intravascular coagulation (DIC).

In 70.0% of the cases, the disorder is diagnosed
antepartum: 10.0% before 27 weeks of gestation,
70.0% between 27-37 weeks and 20.0% after 37
weeks.? In 30.0% of casesit isdiagnosed postpartum.
The risk of recurrence in a subsequent pregnancy is
estimated at 19-27.0%.2

PATHOGENESIS

The pathogenesisof HEL L P syndromeisnot completely
understood. It can be considered as an acute rejection of
the fetal allograft.

The significantly increased levels of tissue plasminogen
activator and plasminogen activator inhibitor-1 (PAI-1)
in the context of HEL L P syndrome compared to normal
pregnancy suggest that platelet activation and the
ateration of plasminogen activation are involved in the
pathogenesis of this syndrome.®

The pathogenesis of liver involvement in HELLP
syndrome is unknown. A complex chain of events is
initiated in the liver by intravascular fibrin deposition
with sinusoidal obstruction, associated with
hypovolemia, which is demonstrated by a decrease in
theliver blood flow on Doppler examination in patients
with preeclampsia, who have subsequently developed
HELLP syndrome*®

Hepatic ischemia causes hepatic infarction, subcapsular
hematomas and intraparenchymatous hemorrhage,
which may result in hepatic rupture, with vital risk.®

Thrombocytopenia is the major and early cause of
alteration of coagulation in HELLP syndrome. Multiple
factors are involved in the pathogenesis of
thrombocytopenia such as vascular endothelial damage,
ateration of prostacyclin production and increased fibrin
deposits in the vascular wall. Acceleration of platelet
destruction, platel et activation, increased platel et volume
and megakaryocyte productions have also been found.
When platelet count decreases to less than 50,000/mm,
disseminated intravascular coagulation (DIC) can occur,
with aworse prognosis.
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DIAGNOSIS
Clinical picture

Onset occursin the last trimester of pregnancy in 70.0%
of patients, and immediately after delivery inrest of the
patients. Eclampsia was present in 52.0%, correlated
with headache, nausea and vomiting, visual disorders
and epigastric pain, with areserved maternal prognosis.

Some patients present a pseudo influenza syndrome,
complaining of headache and visual disorders. Most
cases (90.0%) present aprodrome of several daysbefore
seeing a doctor. In certain cases, hemorrhage or
gastrointestinal bleeding may occur.’

Physical examination reveals tenderness in the right
upper abdominal quadrant, asignificant weight gain and
generalized edemas.

Importantly, severe arterial hypertension is not constant
and even absent in HELLP syndrome. Because early
diagnosis is crucial, pregnant women with these
symptoms should undergo laboratory investigations for
HELLP syndrome.

An association with diabetes insipidus or with
anti phospholipid syndrome might be evident. In women
with an early onset of preeclampsia < 34 weeks,
antiphospholipid antibodies should be searched for.8In
the presence of this association, maternal and fetal
mortality increase up to 50.0%.

LABORATORY INVESTIGATION

The early diagnosis of HELLP syndrome is based on
the detection of hemolysis, altered liver function tests,
and rena dysfunction.

Hemolysis is evidenced by an increase in lactate
dehydrogenase (LDH) levels >600 IU/L and a decrease
in serum haptoglobin values. These early sensitive
markers of HELLP syndrome can be detected before
the increase of serum unconjugated bilirubin level and
decrease of hemoglobin values. Glutathione transferase
and glutathione S transferase are early markers of the
hemolysis and liver damage. The prothrombin time and
the activated partial thromboplastin time (APTT) are
normal in early stages, but thelevelsof fibrin degradation
products, D-dimers, and thrombin-antithrombin
complexes are increased, being markers of secondary
fibrinolysis and platelet aggregation.

Thrombocytopenia is the major and early cause of
alteration of coagulation in HELLP syndrome.

Two classificationsfor HELL Psyndrome are commonly
used. The Tennessee System classification is based on
the assessment of the following parameters. AST>70

Ul/L, LDH >600 UI/L, thrombocytes <100,000/ mm3.
Accordingly, therearetwo forms: complete (all elements
present) and partial HELLP syndrome (one or two
elements present). The Mississippi classification relies
on thethrombocyte counts: class| (<50,000/mm3), class
[1 (50,000- 100,000/mm3) and class |11 (100,000-
150,000/mma3).

Liver imaging is important for the evaluation of
subcapsular or intraparenchymal hemorrhage and
hepatic rupture. In pregnant women, ultrasound (US)
and MRI are preferred due to the absence of risk of
ionizing radiation. CT scan is the method of choice in
the postpartum period. Transabdomina ultrasonogram
evidences intrahepatic hematomas as hypoechogenic
structures. CT or MRI can detect hemoperitoneum,
intrahepatic hematoma, and an irregular interface
between the normal hepatic parenchymaand intrahepatic
hematoma corresponding to the capsule rupture site.

DIFFERENTIAL DIAGNOSIS

The main disorders which should be considered in the
differential diagnosis are gastrointestinal and liver
diseases, rena and hematologic disorders.

AFLP: A difficult differential diagnosis is acute fatty
liver of pregnancy (AFLP), which also occurs in
multiparous women after 30 weeks of gestation. It has
similar manifestations as HELLP syndrome (cytolysis
and thrombocytopenia), but hypoglycemia and
prolongation of the prothrombin time are present and
the evolution is towards acute liver failure.

DIC: HELLP syndrome should not be considered as a
variant of disseminated intravascular coagulation (DIC),
even if microangiopathic hemolytic anemia is
characteristic for both disorders. There are significant
differences between these two entities. The prothrombin
time, partial thromboplastin time and serum fibrinogen
levels are normal in HELLP syndrome, but are usually
altered in DIC. Evaluation of more sensitive markers of
DIC, such as antithrombin 111, apha-2 antiplasmin,
plasminogens, fibrin monomer, D-dimers, fibronectin,
fibrinopeptideA, prekallicrein, might better differentiate
DIC from HELLP syndrome

COMPLICATIONS AND PROGNOSIS

Cerebral hemorrhage is the most severe complication,
being fatal in 50.0-65.0% of cases. The sudden increase
in diastolic blood pressure over 120 mmHg raises the
risk of lethal complications such as hypertensive
encephal opathy, ventricular arrhythmias, DIC. Cerebral
complications are rare, but particularly severe.

The maternal mortality rate varies from 18 to 86.0%,
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and the perinatal mortality can reach 80.0%. About
60.0% of fetuses die intrauterine, 30.0% show
intrauterine growth retardation, and 25.0%
thrombocytopenia.

THERAPY

The management of patients with pre-eclampsia and
HELLP syndrome is controversial. Most therapeutic
modalities are similar to those applied for severe pre-
eclampsia. Treatment should be performed in Intensive
Care Units (ICU) with dialysis and ventilatory support
in severe cases, and consists of plasma expanders,
antithrombotic agents, heparin, antithrombin, aspirin in
low doses, prostacyclin, immunosuppressive agents,
steroids, fresh frozen plasma, dialysis.

The administration of corticosteroids is followed by a
rapid improvement of clinical and laboratory parameters,
allowing the delay of delivery. The improvement of
thrombocytopenia has been more frequently observed
for the low doses compared to the high doses.® However
steroid therapy should only be administered to very well
selected cases, since it does not improve prognosis.’®-3

Plasmapheresis with fresh frozen plasma has been
proposed as a therapeutic method in patients who show
aprogressiveincreasein bilirubinemia, serum cretinine,
and have severe thrombocytopenia. This is also
recommended for patients in whom HELLP syndrome
persists for more than 72 hours postpartum, but has no
favorable resultsin patients with fulminant hemolysis.**

Hypertension in preeclampsia can be treated with i.v.
magnesium sulfate, hydralazine, calcium channel
antagonists, and nitroglycerine or sodium nitroprusside
(in hypertensive crisis). Diuretics are not used as a
routine because they increase maternal hypovolemiaand
worsen uteroplacental hypoperfusion.?

OBSTETRIC APPROACH

The induction of delivery isthe only specific therapy in
HEL L P syndrome. In pregnant women with agestational
age of more than 34 weeks, immediate induction of
delivery is recommended. Severe maternal
complications are more frequent when the induction of
pregnancy is delayed for more than 12 hours.® At a
gestational age between 24-34 weeks, the use of
corticosteroids to accelerate fetal pulmonary maturity,
to reduce the risk of necrotic hemorrhagic rectocolitis
and intraventricular hemorrhage of the fetus.

If no obstetric complicationsare present, vaginal delivery
is preferred. Delivery by cesarean section isrequired in
60.0% of cases. Inthe case of cesarean section, subfascial
drainage may be necessary in order to reduce the risk of
hematomas.

Epidural anesthesia can be recommended when the
thrombocyte count is higher than 100,000/ mm3, when
there are no coagul ation disorders and the bleeding time
is normal .6

SURGICAL APPROACH

The rupture of a subcapsular liver hematoma followed
by shock representsasurgical emergency. Massiveblood
transfusions and the correction of coagulopathy with
fresh frozen plasma and thrombocyte mass are
mandatory.r” Immediate laparotomy is recommended.
The options are: surgica ligature of the hemorrhagic
hepatic segment, suture and drainage, suture of the
omentum, surgical mesh at the level of theliver in order
to improve its integrity.!” Emergency surgical
intervention should be performed if the patient shows
hemodynamic instability, massive blood loss, increasing
pain or hematoma infection.

The use of argon coagulation for hemostasis after the
rupture of liver hematoma has been reported.
Administration of recombinant F VIla might suppress
the hemorrhage and save the patient’s life in cases that
do not respond to surgical treatment.8

Follow up: Repeated lists of platelet count and LDH
serum concentration until platelet count is increased to
>100,000/mm? and effective diuresis is achieved.

Counseling for future pregnancy: The use of low dose
aspirin (80mg/day) is recommended from early in
pregnancy to 36 wks in patients with previous HELLP
syndrome, particularly if it was virulent or complicated.

HELLP syndrome is due to a generalized
microangiopathy usually occurring in older multiparous
women in the third trimester of pregnancy, which
develops with foca liver involvement, hemolysis and
thrombocytopenia. Hepatic (rupture), cerebral
(hemorrhage) and DIC complications are severe and are
associated with ahigh maternal death rate and important
perinatal mortality.

REFERENCES

1. Siba BM. Diagnosis, controversies, and management of the
syndrome of hemolysis, elevated liver enzymes, and low
platelet count. Obstet Gynecol 2004; 103: 981-91.

2. Rahman TM, Wendon J. Severe hepatic dysfunction in
pregnancy. Queensdand J Med 2002; 95: 343-57.

3. Zhou Y, McMaster M, Woo K et al. Vascular endothelial
growth factor ligands and receptors that regulate human
cytotrophoblast survival are dysregulated in severe
preeclampsiaand hemolysis, elevated liver enzymes, and low
platelets syndrome. Amer J Pathol 2002; 160: 1405-23.

4. Noris M, Todeschini M, Cassis P et al. L-arginine depletion
in preeclampsia orients nitric oxide synthase toward oxidant
species. Hypertension 2004; 43: 614-22.

5. Kawabata I, Nakai A, Takeshita T. Prediction of HELLP

262



10.

11

SM Pokhardl et al

syndrome with assessment of maternal dua hepatic blood
supply by using Doppler ultrasound. Arch Gynecol Obstet
2006; 274: 303-9.

LevineRJ, Maynard SE, Qian C et al. Circulating angiogenic
factors and the risk of preeclampsia. New Engl J Med 2004;
350: 672-83.

Cavkaytar S, Ugurlu EN, Karaer A, Tapisiz OL, Danisman
N. Are clinical symptoms more predictive than laboratory
parameters for adverse maternal outcome in HELLP
syndrome? Acta Obstet Gynecol Scand 2007; 86: 648-51.

Veres K, Papp K, Lakos G et al. Association of HELLP
syndrome with primary antiphospholipid syndrome-a case
report. Clin Rheumatol 2007 Aug 8; Epub ahead of print.

Ider CM, Barrilleaux PS, Magann EF, Bass D, Martin IN J. A
prospective, randomized trial comparing the efficacy of
dexamethasoneand betamethasonefor thetrestment of antepartum
HELLP(hemalysis, eevatedliver enzymes, and low platelet count)
syndrome. Amer J Obstet Gynecol 2001; 184: 1332-7.

Martin JN Jr, Thigpen BD, Rose CH, Cushman J, Moore A,
May WL. Maternal benefit of high-dose intravenous
corticosteroid therapy for HELLP syndrome. Amer J Obstet
Gynecol 2003; 189: 830-4.

Hincz P, Bielak A, Borowski D et al. The use of steroids in
the treatment of HELLP syndrome- case report. Ginekol Pol

2007; 78: 245-7.

12. Matchaba C, Moodley J. Corticosteroids for HELLP
syndrome in pregnancy. Cochrane Database Syst Rev 2004;
CD 002076.

13. Vidaeff AC, Yeomans ER. Corticosteroids for the syndrome
of hemolysis, elevated liver enzymes, and low platelets
(HELLP): what evidence? Minerva Ginecol 2007,
59: 183-190.

14. Eser B, Guven M, Unal A et al. Therole of plasma exchange
in HELLP syndrome. Clin Appl Thromb Hemost
2005; 11: 211 17.

15. Thomas T, Jophy R, Mhaskar A, Misguith D. Are we
increasing serious maternal morbidity by postponing
termination of pregnancy in severe pre-eclampsia/eclampsia?
J Obstet Gynaecol 2005; 25: 347-51.

16. Polley LS. Anesthetic management of hypertension in
pregnancy. Clin Obstet Gynecol 2003; 46: 688-99.

17. Araujo AC, Leao MD, Nobrega MH et al. Characteristics
and treatment of hepatic rupture caused by HEL L P syndrome.
Amer J Obstet Gynecol 2006; 195: 129-33.

18. Merchant SH, Mathew P, Vanderjagt TJ, Howdieshell TR,
Crookston KP. Recombinant factor VIla in management of
spontaneous subcapsular liver hematoma associated with
pregnancy. Obstet Gynecol 2004; 103: 1055-1058.

263





