MEDICAL
SCIENCE

L4

MONITOR

Received: 2015.07.03
Accepted: 2015.07.27
Published: 2015.12.03

Authors’ Contribution: ABCDEF

Study Design A ABCG
Data Collection B
Statistical Analysis C
Data Interpretation D
Manuscript Preparation E
Literature Search F
Funds Collection G

Corresponding Author:
Source of support:

META-ANALYSIS

e-ISSN 1643-3750
© Med Sci Monit, 2015; 21: 3777-3783
DOI: 10.12659/MSM.895220

Corticosteroid Therapy for Management of
Hemolysis, Elevated Liver Enzymes, and
Low Platelet Count (HELLP) Syndrome:

A Meta-Analysis

Minhong Mao West Zone, Beijing Chaoyang Hospital, Capital Medical University, Beijing,
Chen Chen P.R. China

Chen Chen, e-mail: mmh19730210@163.com
None

Background:

Material/Methods:

Results:

Conclusions:

MeSH Keywords:

Full-text PDF:

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

Hemolysis, elevated liver enzymes, and low platelet count (HELLP) syndrome is a severe condition of pregnan-
cy that is associated with significant morbidity and mortality. Corticoteroid (CORT) therapy is common in the
management of HELLP syndrome. This study evaluates the efficacy of CORT therapy to patients with HELLP
Syndrome.

A literature search was carried out in multiple electronic databases. Meta-analyses of means difference and
odds ratio were carried under the random-effects model.

Fifteen studies (675 CORT treated and 787 control HELLP patients) were included. CORT treatment significantly
improved platelet count (mean difference between CORT treated and controls in changes from baseline, MD:
38.08 [15.71, 60.45]x10% p=0.0009), lactic dehydrogenase (LDH) levels (MD: 440 [-760, —120] IU/L; p=0.007),
and alanine aminotransferase (ALT) levels (MD: —143.34 [-278.69, —=7.99] IU/L; p=0.04) but the decrease in as-
partate aminotransferase (AST) levels was not statistically significant (MD: —48.50 [-114.32, 17.32] IU/L; p=0.15).
Corticosteroid treatment was also associated with significantly less blood transfusion rate (odds ratio, OR: 0.42
[0.24, 0.76]; p=0.004) and hospital/ICU stay (MD: -1.79 [-3.54, —0.05] days; p=0.04). Maternal mortality (OR:
1.27 [0.45, 3.60]; p=0.65), birth weight (MD: 0.09 [-0.11, 0.28]; p=0.38) and the prevalence of morbid condi-
tions (OR: 0.79 [0.58, 1.08]; p=0.14) did not differ significantly between both groups.

Corticosteroid administration to HELLP patients improves platelet count, and the serum levels of LDH and ALT,
and reduces hospital/ICU stay and blood transfusion rate, but is not significantly associated with better ma-
ternal mortality and overall morbidity.
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Background

Hemolysis, elevated liver enzymes, and low platelet count (HELLP)
syndrome is a severe manifestation of a hypertensive disorder
of pregnancy called pre-eclampsia. It affects about 10% to 20%
of patients with severe pre-eclampsia (0.5% to 0.9% of all preg-
nancies) and causes significant mortality and morbidity, which
increases in accordance with the severity of this syndrome [1,2].
This syndrome is associated with increased maternal risk of de-
veloping morbidities, including cerebrovascular complications,
hemorrhage, pulmonary edema, retinal detachment, hemato-
ma/ hepatic rupture, acute renal failure, liver failure, intravas-
cular coagulopathy, placental abruption, and sepsis [3-5].

Perinatal/infant morbidity and mortality rates are higher in
pregnant women with HELLP syndrome [6,7]. The preterm
delivery rate is about 70% in HELLP syndrome patients with
about 15% of cases requiring parturition before the 27" week
of gestation [8]. HELLP syndrome has been found to incur long-
term consequences as well. Sufferers may refrain from further
pregnancies and need psychological support, and those who
attempt further pregnancies have higher risk of gestational
hypertension [9,10].

Previously, immediate delivery was indicated for patients di-
agnosed with HELLP syndrome, which often resulted in signif-
icant maternal and neonatal morbidity and/or mortality. Later
it was recognized that antepartum administration of high-dose
corticosteroids can stabilize the disease indicators and pro-
long the gestation [11]. Although many studies have demon-
strated that CORT use helps raise the platelet count and re-
duce elevated liver enzymes, results are not consistent across
all studies. Moreover, evidence regarding the role of cortico-
steroids in improving maternal morbidity and mortality is not
clear. The present study, therefore, carried out a systematic re-
view of the relevant studies and performed a meta-analysis of
all related parameters for the sake of evaluating the efficacy
of CORT therapy observed in studies with controlled designs.

Material and Methods

Important features of the method used for the present study
are summarized in Table 1. Several electronic databases were
searched for the acquisition of required study reports by us-
ing the most relevant MESH and keywords in different logi-
cal combinations and phrases. The inclusion criterion was ‘the
studies examining the efficacy of CORT therapy to treat HELLP
patients either in a prospective or retrospective controlled de-
sign’. Some studies were, however, excluded by the following
exclusion criteria (Table 1). Important information including out-
come measures and outcomes, dosage and mode of adminis-
tration of CORT, and obstetric and demographic characteristics
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were obtained from identified papers and organized on data-
sheets. Meta-analyses of mean difference and odds ratio were
carried out under the random-effects model. Publication bias
was assessed by visual examination of funnel plots.

Results

Fifteen studies [12-26] fulfilled were eligible and were includ-
ed in the meta-analysis. A flowchart of the study screening
and selection process is presented in Figure 1. Of the included
studies, 8 were randomized controlled trials and 7 were ret-
rospective analyses. The overall population of this meta-anal-
ysis is 675 CORT treated and 787 control HELLP patients. Age
of the CORT treated and control patients as mean +sd (range)
was 26.94+5.8 (23.2+6-33.5+4) years and 26.35+5.7 (23.1+6-
30.943.3) years, respectively. Gestation duration was 32.27+3.7
(29.143.5-35.14£2.9) weeks in CORT treated and 32.42+3.8
(27.6+3.3-35.5+2.6) weeks in control HELLP patients. In the
CORT treated group, 42% of women were nulliparous, where-
as 61% were nulliparous in the control group. Other character-
istics of the included studies are presented in Supplementary
Table 1. Least asymmetry was visible from the visual inspec-
tion of the funnel plots, indicative of almost no publication
bias in this area of research (Figure 2).

Main findings of the meta-analysis are presented in Table 2.
Corticosteroid treatment significantly increased platelet count
in HELLP patients. The mean difference [95% confidence in-
terval] in the change from baseline between CORT treated pa-
tients and controls was 38.08 [15.71, 60.45]x10%/L; p=0.0009
(Figure 3). On the other hand, CORT treatment significantly
decreased LDH and ALT levels. The mean differences in the
changes from baseline between CORT treated and controls
were —-0.44 [-0.76, -0.12] IU/mL; p=0.007 for LDH (Figure 4)
and -143.34 [-278.69, -7.99] IU/L; p=0.04 for ALT. However,
the decrease in AST levels was not statistically significant in
CORT-treated patients in comparison with controls (-48.50
[-114.32, 17.32] IU/L; p=0.15; Table 2).

Blood transfusion rate was significantly lower in CORT-treated
patients (odds ratio [95% Cl]: 0.42 [0.24, 0.76]; p=0.004.
Hospital/ICU stay was also significantly lower in CORT-treated
patients (mean difference: -1.79 [-3.54, —0.05]; p=0.04). There
was no significant difference between CORT-treated and con-
trol patients in the incidence of cesarean deliveries (odds ra-
tio [95% Cl]: 1.25[0.95, 1.63]; p=0.11), prevalence of infections
(0.78 [0.19, 3.15]; p=0.73; Table 2), birth weight (mean differ-
ence: 0.09 [-0.11, 0.28]; p=0.38), infant respiratory distress inci-
dence (odds ratio: 1.13 [0.50, 2.53]; p=0.78) and maternal mor-
tality (odds ratio: 1.27 [0.45, 3.60]; p=0.65) (Table 2). Among
the included studies, infant mortality was 23% in CORT-treated
patients and 8.3% in controls [14] and 4% in CORT-treated
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Table 1. Important features of the method used in the present study.
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Literature search

Databases including Embase, Google Scholar, Ovid SP, PubMed/Medline and ASI Web of Science were search for

original research papers published before June 2015

Hemolysis, elevated liver enzymes, and low platelet count/levels (HELLP) syndrome, corticosteroid therapy,
dexamethasone, betamethasone, prednisolone, peripartum, antepartum, postpartum, lactic dehydrogenase,

MeSH terms and
keywords

aspartate aminotransaminase, alanine transaminase

Interventions
included

Interventions
excluded

Outcomes of

Studies utilizing single arm designs; CORT utility for fetal lung maturity; CORT utility for eclampsia or pre-
eclampsia; CORT utility in combination with other interventions such as platelets/heparin /plasma exchange etc.

Changes from baseline in the platelets count, aspartate aminotransferase, alanine transferase, lactic

interest dehydrogenase, blood pressure, and urinary output
HELLP definition  Hemolysis as observed by an abnormal peripheral smear and lactate dehydrogenase (LDH) >600 IU/L, or total
used bilirubin >20.52 pmol/L; liver dysfunction indicated by aspartate transaminase (AST) >70 IU/L; and platelets

<100,000 cells/mm? (Sibai 1993; Sibai 2004)

Hemolysis indicated by an increased LDH level (over 600 IU/L) and progressive anemia; hepatic dysfunction as
indicated AST >40 IU/L, an alanine transaminase (ALT) >40 IU/L, or both; and thrombocytopenia evidenced by a
platelet nadir <150,000 cells/mm? (Martin 1999)

Mississippi HELLP Classification System: HELLP 1: Platelet nadir <50,000 cells/mm?; HELLP 2: Platelet nadir
<100,000 cells/ mm?; and HELLP 3: Platelet nadir <150,000 cells/ mm3 (Martin et al. 2006)

Meta-analysis

Calculation of mean differences in the percent changes from baseline in outcome measures followed by the

calculation of overall effect size as a weighted average of the inverse variance adjusted individual study
treatment effects under random-effects model (REM)

Calculation of odds ratios for the incidence of cesarean delivery between CORT treated and control patients
followed by the calculation of overall effect size (odds ratio) as a weighted average by using Mantel-Haenszel

method

Significance of difference between corticosteroid- and placebo-treated groups was tested by two-tailed z test

12 index used to assess between-study heterogeneity. Sensitivity analyses were performed to investigate the

source of heterogeneity

Software

RevMan (Version 5.3; Cochrane Collaboration)

patients and 0% in controls [23]. Perinatal death was 0% in
CORT-treated patients and 3% in controls [23].

Despite lower frequency of morbid conditions in HELLP pa-
tients treated with CORT (318 vs. 418), there was no signifi-
cant difference in the incidence of overall morbidity between
the groups (odds ratio: 0.79 [0.58, 1.08]; p=0.14). Morbid com-
plications observed in 1 or more studies included pulmonary
edema (3.6%) [12], intraventricular hemorrhage (18% [14,23],
disseminated intravascular coagulation (15%) [18,22,26], en-
domyometritis (9%) [20], ascites (13.3%) [22], hematoma
(3.3%) [22], acute renal failure and other renal pathologies
(14% [17,18,22], necrotizing colitis (12% [23], bronchopulmona-
ry dysplasia (80%) [23], intraventricular hematoma (20%) [23],
infant thrombocytopenia (13%) [26], Apgar score less than 7

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

3779

(18%) [14,23], and other hematological (36%) [17,22], neurolog-
ical (12%) [17], and cardiopulmonary complications (33%) [17].

Discussion

This meta-analysis of the studies with variable research de-
signs revealed that in comparison with controls, CORT thera-
py significantly improved the platelet count, LDH, and ALT, as
well as reducing AST levels non-significantly in patients with
HELLP syndrome. Moreover, blood transfusion rate and hospi-
tal/ICU stay were significantly lower in CORT-treated patients.
However, there was no significant difference in the maternal
mortality, overall morbidity, birth weight, or infant respiratory
distress between CORT-treated and control patients.
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Figure 1. PRISMA flowchart of study screening

Embase Google Scholar Ovid SP PubMed Web of science and selection process.
864 citation(s) | | 673 citation(s) | | 429 citation(s) | | 247 citation(s) 217 citation(s)
928 non-duplicate
citations screened
Inclusion/exclusion 875 articles excluded
criteria applied after title/abstract screen
53 articles retrieved

Inclusion/exclusion 31 articles excluded 7 articles excluded
criteria applied

after full text screen | |during data extraction
15 articles included

Supplementary Table 1. Characteristics of the included studies.

Percent
nulliparous

Gestation
(controls)

Gestation
(CORT)

CORT Control CORT Control

Fonseca 2005 RCT Antepartum 66 66

Katz2008 ~ DBRCT  Postpartum 56 49 344 48 309 73 33 49
Magann1994a RCT  Antepartum 12 13 307 49 328 47 0 15
Magann 19946 RCT  Postpartum 20 20 337 31 309 45
Martin1997 e T 45 2
Martin2003 Retrospective Peripartum 288 246 32 38 32 38 162 66
Meccai2001 Retrospective Postpartum 12 20 291 35 345 375 7 80
Nunes2005 Retrospective Peripartum 35 13 318 41 33 44 25 71
OBrien2000 Retrospective Antepatum 11 11 32 5 36 2
OBrien2002 Retrospective Antepartum 46 23 324 34 348 48 36 65
ozer2000 RCT  Antepartum 30 30 324 45 331 37 15 60
;ggg“”"ard'*e""el DB-RCT  Peripartum 15 16 274 14 276 33 14 81
vaol2001 Retrospective Postpartum 9 11 335 33 325 31
VigikDe Gracia 1997 RCT  Postpartum 17 17 3282 342 3441 281
Valcn1998 RCT  Postpartum 15 15 351 29 355 26 10 60

thought to prevent platelet consumption and erythrocyte de-
struction by stabilizing the vascular endothelium and effec-
tually reducing blood product administration requirements

Platelet count and serum LDH levels are reliable indicators
of HELLP severity, and recovery and longer recovery time is
required for more severe cases [27,28]. Corticosteroids are
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Figure 2. Funnel plot corresponding to the mean difference in
the changes from baseline in platelet count.

[29,30]. The recovery of platelets is reported to start as earli-
er as 12 hours after CORT administration [31].

The HELLP syndrome, especially in the postpartum period, is
associated with high maternal morbidity [32]. Class 1 HELLP

META-ANALYSIS

syndrome patients are at higher risk of maternal mortality,
and delay in the diagnosis worsens prognosis [33]. Despite im-
provements in biological parameters of HELLP syndrome, most
of the studies reported that CORT treatment does not reduce
maternal morbidity [34]. The present study also found no sig-
nificant difference between CORT-treated and control HELLP
patients in the incidence of overall morbidity in a meta-analy-
sis of 8 studies presenting 15 morbid conditions. However, the
frequency of events was considerably less in CORT-treated pa-
tients. Data were not sufficient for the evaluation of all morbid
conditions individually. There was also no significant difference
between both the groups in maternal mortality. The morbid
conditions observed in the present study were also reported
by many studies not included in this meta-analysis [32,33].
The morbidities not reported herein include abruptio placen-
tae, retinal detachment, adult respiratory distress syndrome,
and hypoxic ischemic encephalopathy [32,33].

The etiology of the HELLP syndrome is poorly understood. It is
believed that an imbalance between proangiogenic and anti-
angiogenic factors and increased proinflammatory cytokines
play an important role in women with preeclampsia and HELLP

Table 2. Main findings of the meta-analysis.

Mean difference

12/1? after sensitivity

Parameter Studies/patients [95% CI] s
Platelet count (x10°/L) 10/1315 38.08 [15.71, 60.45] p=0.0009 99%/82%
R 1162 044[-076,-012] p=0007 4uT6%
CasTaumy 8755 -4850[-11432,1732] | p=015 02I90%
R anre _143341-27869,-799] | p=004 00uBT%
CseP(mmHg 312 210[771, 1191 p=067 63%21%
CoBP(nmH®) 312 288[-824,247) p=029 60%/23%
CBithweight kg 316  009[-011,028] | p=038 63%/21%
Hospital/iCU stay (days) a0 179[-354,-005] | p=004 6a%/30%

Odds ratio
[95% c1]

1/12 after sensitivity

Parameter .
analysis

Cesarean delivery 9/1142 1.25[0.95, 1.63] p=0.11 0%
Blood transfusion a7 042[024,076] p=0004 %
Overall morbidity' g6 079058 1.08] p=01a s
Infant respiratory distress 51000 113050253 | p=078 8%
nfections 3600 078[019,315] p=073 82%/0%
Maternal mortalty 7893 127[045,360] | pm06s o

ALT — alanine aminotransferase; AST — aspartate aminotransferase; Cl — confidence interval; DBP — diastolic blood pressure;
12 — between study statistical heterogeneity index; ICU — intensive care unit; IU/L — international units per liter; LDH — lactic
dehydrogenase. * Morbid conditions are described in results section.
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CORT Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random, 95% Cl
Katz 2008 119 169 56 1185 13.96 49 7.9% 0.50[-5.39, 6.39] T
Magann 1994a 188 583 12 -454 4624 13 7.2% 64.20[38.85, 89.55] —_—
Magann 1994b 152 322 12 =529 11 13 7.9% 68.10[61.85, 74.35] -
Martin 1997 32 164 43 24 1623 237 7.9% 8.00[2.68, 13.32] =
Martin 2003 -5 152 288 -86 15.19 246 7.9% 81.00[78.41,83.59] -
Meccal 2001 90.9 531 12 308 9.533 20 6.9% 60.10[29.77,90.43] —_—
Nunes 2005 61 197 35 =31 1142 13 7.8% 64.10[55.09, 73.11] -
0'Brien 2000 608 758 11 -128 119 M 6.0%  73.60[28.26,118.94] _
0'Brien 2002 -4 59 46 -15 30 23 7.4%  11.00[-10.00,32.00] —_
0Ozer 2009 645 973 30 77.19 1232 30 53% —12.69[-68.87,43.49] -
van Runnard Heimel 2006 49 499 15 41.07 41.07 16 6.8% 7.93[-24.36,40.22] —_—
Varol 2001 51 105 9 17.01 1701 1 7.7% 33.99[21.82,46.16] —_—
Vigil-De Gracia 1997 982 98 17 2435 2435 17 5.8%  73.85[25.85,121.85] - .
Yalcin 1998 285 168 15 3023 3023 15 7.6%  —1.73[-19.23,15.77] ——
Total (95% 1) 601 714 100.0%  38.08[15.71,60.45] -
Heterogeneity: Tau’=1645.66; Chi’>=1116.84, df=13 (P<0.00001); >=99% } ; } ;
Test for overall effect: Z=3.34 (P=0.0009) -100 -50 0 50 100

Favours control Favours CORT

Figure 3. Forest graph showing the effect of CORT on platelet count in individual studies and the overall effect of the meta-analysis.

CORT Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random, 95% Cl
Katz 2008 —0.457 0.4663 56 —-0.46 0.675 49 11.5% 0.00[-0.22,0.23] -
Magann 1994a -0.76 03124 12 046 0.1635 13 1M.7%  -1.22[-1.42,-1.02] -
Magann 1994b =075 1291 12 04 0.699 13 74%  -1.15[-1.89,-0.41]
Martin 1997 -0.5 0.7037 43 -0.3 0.6344 237 11.5% —0.20[-0.43,0.03] -
Martin 2003 0.087 6.008 288 0.633 0.282 246 7.7% -0.55[-1.24,0.15] —
Meccal 2001 -1.029 0.5458 12 -0.906 0.5558 20 10.3% —0.12[-0.52,0.27] B
Nunes 2005 -0.326 0.2802 35 —0.274 0.2088 13 11.9% -0.05[-0.20, 0.09] -
0'Brien 2000 —-0.355 022 11 03077 03297 11 114%  -0.66[-0.90,-0.43] -
0Ozer 2009 -0.407 0.2396 30 -0.468 0.1364 30 12.1% 0.06 [-0.04, 0.16] -
van Runnard Heimel 2006~ 0.275 03518 15 1.657 2398 16 45%  -1.38[-2.57,-0.19]
Total (95% 1) 514 648 100.0%  —0.44[-0.76,-0.12] >
Heterogeneity: Tau?=0.22; Chi’=163.32, df=9 (P<0.00001); ’=94% s e h ! b
Test for overall effect: Z=2.72 (P=0.007) Favours control Favours CORT

Figure 4. Forest graph showing the effect of CORT on LDH in individual studies and the overall effect of the meta-analysis.

syndrome. Higher circulating levels of anti-angiogenic proteins
secreted by the placenta, such as soluble fms-like tyrosine ki-
nase 1 (sFlt1) and soluble endoglin, are found in preeclamp-
sia patients [35]. Dexamethasone has been demonstrated to
significantly decrease sFlt-1, soluble endoglin, IL-6, and TNF-o.
after 24 hours of treatment in HELLP patients. These soluble
factors are known to stimulate angiotensin Il receptor (AT1-
AA) production and increase endothelin 1, which are known
to play a pathophysiological role in gestational hyperten-
sion [36]. These findings suggest that targeting immunomod-
ulators of HELLP syndrome pathology may be a novel thera-
peutic research strategy.

Management of HELLP syndrome requires earlier diagnosis,
mother-fetus status examination, stabilization of the indica-
tors and symptoms, delivery at optimal time, and postpartum
care in order to reduce maternal morbidity and mortality. A
rather longer postpartum recovery period may be required for

patients with progressively worsening HELLP syndrome [27].
Corticosteroid therapy is a cost-effective medication that can
be administered via different routes and reduces the length
of hospitalization as compared to other treatments, such as
platelet transfusion [3]. In the present study, on average, CORT
therapy reduced hospital/ICU stay by about 3 days in compar-
ison with controls and this difference was statistically signif-
icant in the meta-analysis of 7 studies. Thus, corticosteroids
can be beneficial in carefully selected HELLP patients without
apparent adverse effects to mother or fetus/neonate.

This meta-analysis has some important limitations. Firstly, stud-
ies with varying designs were included because none of a par-
ticular design could make sufficient data available. Secondly,
clinical and methodological heterogeneity of the sample pop-
ulation in the form of factors such as the severity of HELLP
syndrome, time of CORT administration, and dosage and du-
ration of CORT administration in recruited patients may have
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affected overall outcomes. Although, the random-effects mod-
el was used to interpret the results, but multi-center random-
ized controlled trials will be required for clarification of these
results. Thirdly, the effect of some statistical procedures used
to impute missing data may also have had a slight impact,
as not all studies provided measures of dispersal values of
the effect size of change in indicators following CORT/place-
bo treatments.
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META-ANALYSIS

Conclusions

Corticosteroid administration to HELLP patients improves plate-
let count and the serum levels of LDH, besides reducing hos-
pital/ICU stay and blood transfusion rate. However, these in-
dices are not significantly associated with maternal mortality
and overall morbidity prevalence.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

3783

Nunes F, Campos AP, Avillez T et al: Corticosteroid therapy for patients
with HELLP syndrome (hemolysis, elevated liver enzymes, and low platelet
count). Acta Med Port, 2005; 18(3): 177-82

O’Brien JM, Milligan DA, Barton JR: Impact of high-dose corticosteroid ther-
apy for patients with HELLP (hemolysis, elevated liver enzymes, and low
platelet count) syndrome. Am ) Obstet Gynecol, 2000; 183(4): 921-24

O’Brien JM, Shumate SA, Satchwell SL et al: Maternal benefit of cortico-
steroid therapy in patients with HELLP (hemolysis, elevated liver enzymes,
and low platelet count) syndrome: impact on the rate of regional anesthe-
sia. Am ) Obstet Gynecol, 2002; 186(3): 475-79

Ozer A, Kanat-Pektas M, Ozer S et al: The effects of betamethasone treat-
ment on clinical and laboratory features of pregnant women with HELLP
syndrome. Arch Gynecol Obstet, 2009; 280(1): 65-70

van Runnard Heimel PJ, Huisjes AJ, Franx A et al: A randomised placebo-
controlled trial of prolonged prednisolone administration to patients with
HELLP syndrome remote from term. Eur J Obstet Gynecol Reprod Biol, 2006;
128(1-2): 187-93

Varol F, Aydin T, Gucer F: HELLP syndrome and postpartum corticosteroids.
Int ) Gynaecol Obstet, 2001; 73(2): 157-59

Vigil-De Gracia P, Garcia-Caceres E: Dexamethasone in the post-partum
treatment of HELLP syndrome. Int J Gynaecol Obstet, 1997; 59(3): 217-21

Yalcin OT, Sener T, Hassa H et al: Effects of postpartum corticosteroids in
patients with HELLP syndrome. Int J Gynaecol Obstet, 1998; 61(2): 141-48

Martin N Jr, Blake PG, Lowry SL et al: Pregnancy complicated by preeclamp-
sia-eclampsia with the syndrome of hemolysis, elevated liver enzymes, and
low platelet count: how rapid is postpartum recovery? Obstet Gynecol, 1990;
76(5 Pt 1): 737-41

Rinehart BK, Terrone DA, May WL et al: Change in platelet count predicts
eventual maternal outcome with syndrome of hemolysis, elevated liver en-
zymes and low platelet count. ) Matern Fetal Med, 2001; 10(1): 28-34

Martin JN Jr, Files JC, Blake PG et al:Postpartum plasma exchange for atyp-
ical preeclampsia-eclampsia as HELLP (hemolysis, elevated liver enzymes,
and low platelets) syndrome. Am J Obstet Gynecol, 1995; 172(4 Pt 1): 1107-
25; discussion 1125-27

Isler CM, Barrilleaux PS, Magann EF et al: A prospective, randomized tri-
al comparing the efficacy of dexamethasone and betamethasone for the
treatment of antepartum HELLP (hemolysis, elevated liver enzymes, and
low platelet count) syndrome. Am J Obstet Gynecol, 2001; 184(7): 1332-
37; discussion 1337-39

Crane JM, Tabarsi B, Hutchens D: The maternal benefits of corticosteroids
with HELLP (hemolysis, elevated liver enzymes, low platelet count) syn-
drome. ) Obstet Gynaecol Can, 2003; 25(8): 650-55

Sibai BM, Ramadan MK, Usta | et al: Maternal morbidity and mortality in
442 pregnancies with hemolysis, elevated liver enzymes, and low platelets
(HELLP syndrome). Am J Obstet Gynecol, 1993; 169(4): 1000-6

Isler CM, Rinehart BK, Terrone DA et al: Maternal mortality associated with
HELLP (hemolysis, elevated liver enzymes, and low platelets) syndrome. Am
) Obstet Gynecol, 1999; 181(4): 924-28

Bouchnak M, Souissi K, Ouragini H et al: Maternal benefit of postpartum
corticosteroid therapy in patients with HELLP (hemolysis elevated liver en-
zymes low platelets count) syndrome. Tunis Med, 2005; 83(8): 473-76

Steinberg G, Khankin EV, Karumanchi SA: Angiogenic factors and preeclamp-
sia. Thromb Res, 2009; 123(Suppl.2): $93-99

Wallace K, Martin JN Jr, Tam Tam K et al: Seeking the mechanism(s) of ac-
tion for corticosteroids in HELLP syndrome: SMASH study. Am J Obstet
Gynecol, 2013; 208(5): 380.e1-8

Indexed in:
[ISI Journals Master List]
[Chemical Abstracts/CAS]

[Index Medicus/MEDLINE]
[Index Copernicus]

[Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[EMBASE/Excerpta Medica]



