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Influence of ABO Blood Groups on
Major Maternal Complications in
HELLP Syndrome

HELLP Sendromundaki Major Maternal
Komplikasyonlara ABO Kan Gruplarinin Etkisi

ABSTRACT Objectives: The aim of this retrospective study was to determine the effect of the ma-
ternal blood groups on major maternal complications in women with Hemolysis, Elevated Liver
Enzymes, and Low Platelet Count HELLP syndrome. Material and Methods: Maternal medical
records of pregnancies complicated by HELLP syndrome between January 1996 and August 2006
were reviewed. Eighty-nine women with HELLP syndrome were included in the study and the pa-
tients were divided into 8 groups according to their blood groups: A Rh-positive (n=40), B Rh-pos-
itive (n=14), AB Rh-positive (n=9), 0 Rh-positive (n=20), A Rh-negative (n=2), B Rh-negative (n=0),
and AB Rh-negative (n=2), 0 Rh-negative (n=2). The last 4 groups were removed from the study be-
cause of the small sample size. Results: There were no significantly respect to maternal age, parity,
gestational age, initial and highest systolic blood pressure, hospital stay, hemoglobin, leukocyte
count, platelet counts, prothrombin time, partial thromboplastin time, blood urea nitrogen, creati-
nine, alanine aminotransferase, aspartate aminotransferase, and lactic dehydrogenase in all groups.
In the overall study population, the incidence of major maternal complications was 57.8%. The in-
cidence of major maternal complications in HELLP syndrome was increased (71.4%) in B Rh-pos-
itive blood group in our study population. Conclusions: Our results may provide preliminary
information that could be used to design future prospective studies to determine the influence of
ABO blood groups on major maternal complications in HELLP syndrome.

Key Words: HELLP syndrome; pregnancy complications; risk factors;
ABO blood-group system; pregnancy

OZET Amag: Bu retrospektif calismada ama¢ Hemolysis, Elevated Liver Enzymes, and Low Platelet
Count HELLP sendromundaki major maternal komplikasyonlara ABO kan gruplarinin etkisini
aragtirmaktir. Gereg ve Yontemler: Ocak 1996 ile Agustos 2006 tarihleri arasinda HELLP sen-
dromu ile komplike olmus gebeliklerin kayitlar: degerlendirildi. Caligmaya 89 HELLP sendromlu
hasta alindi. Hastalar kan gruplarina gére 8 gruba ayrildi: A Rh-pozitif (n=40), B Rh-pozitif (n=14),
AB Rh-pozitif (n=9), 0 Rh-pozitif (n=20), A Rh-negatif (n=2), B Rh-negatif (n=0), AB Rh-negatif
(n=2), ile O Rh-negatif (n=2). Son 4 grup hasta sayis1 azlig1 nedeni ile degerlendirmeden ¢ikarildi.
Bulgular: Kan gruplarina gére ayrilan hasta gruplarimin higbirinde anne yag, parite, gestasyonel
yas, bagvurudaki ve en yiiksek sistolik kan basinci, hastanede kalis siiresi, hemoglobin, 16kosit sa-
y1imi, trombosit sayimi, protrombin zamani, parsiyel tromboplastin zamani, kan iire nitrojeni, krea-
tinin, alanin aminotransferaz ve laktat dehidrogenaz bakimindan bir fark saptanmadi. Caligma
hastalarimizda genel maternal komplikasyon orani %57.8 idi. Calisma grubumuzda HELLP sen-
dromunda major maternal komplikasyonlar en sik (%71.4) B Rh-pozitif kan grubu olan hasta gru-
bunda goriildi. Sonug: Bizim sonuglarimiz daha énce yeterli ¢aligitlmamig olan bu konuda daha
kapsaml planlanmig caligmalar i¢in 6nemli bilgiler saglayan bir 6n ¢aligmadir.

Anahtar Kelimeler: HELLP sendromu; gebelik komplikasyonlars; risk faktorleri;
ABO kan gruplari; gebelik
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he HELLP syndrome, originally described
Tby Weinstein as an acronym in 1982, inclu-

des signs of hemolysis (H), elevated liver en-
zymes (EL), and low platelet count (LP), and is a
variant of presentation of severe preeclampsia.! The
incidence of HELLP syndrome in women with se-
vere preeclampsia and eclampsia ranges from 2 to
30% depending on the population studied and the
criteria used to establish the diagnosis.2 HELLP
syndrome has been shown to increase maternal and
perinatal morbidity and mortality rates.® The etio-
logy of this condition has not been clarified. In ad-
dition to genetic predisposition, abnormal
placentation and maternal vascular endothelial
dysfunction as well as immunological disturbances
may be important events in the pathogenesis of this

disorder.*®

Certain pathological disorders have been fo-
und to be associated with the ABO or rhesus blood
groups.”® Data on the relationship between major
maternal complications in women with HELLP
syndrome and the maternal blood groups was not
found, although the relationship between the ma-
ternal blood groups and preeclampsia or HELLP
syndrome has been reported.®!! This retrospective
study was designed to evaluate the relationship be-
tween maternal blood groups and major maternal
complications in women with HELLP syndro-
me.

I MATERIALS AND METHODS

We reviewed the charts of patients with HELLP
syndrome admitted to obstetric service in Cum-
huriyet University Hospital between January
1996 and August 2006 retrospectively. The diag-
nosis of HELLP syndrome required the presence
of thrombocytopenia (perinatal platelet nadir
<150.000 /pL), evidence of hepatic dysfunction
(increased aspartate aminotransferase (AST) level
of > 40 IU/L, increased alanine aminotransferase
(ALT) level of = 40 TU/L, or both, with increased
lactate dehydrogenase (LDH) level of > 600 IU/L),
and evidence of hemolysis (increased LDH level,
progressive anemia), usually in association with
hypertension or proteinuria considered to repre-
sent preeclampsia or eclampsia.'? The exclusion
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criteria were hypertension and proteinuria befo-
re the 20th gestational week and other significant
medical conditions, including renal, hepatic, he-
matologic, or cardiovascular diseases and diabe-
tes mellitus that could cause proteinuria and
hypertension.

Eighty-nine women with HELLP syndrome
were included in the study. We collected the de-
mographic data and clinical findings including
maternal age, parity, prenatal care, pregnancy in-
duced hypertension (PIH) history, gestational age
at admission, and systolic blood pressures at ad-
mission and highest during the management, the
ratio of postpartum HELLP syndrome, and total
hospital stay. Laboratory evaluation included li-
ver function tests, complete blood cell count, co-
agulation profile, and renal function tests. Major
maternal complications recorded including ec-
lampsia, ablatio placenta, disseminated intravas-
cular coagulopathy (DIC), acute renal failure
(ARF), pulmonary edema and acute respiratory
distress syndrome (ARDS), intracranial infarct or
hemorrhage, and maternal death. Eclampsia was
defined as tonic- clonic seizures occurring in a
hypertensive pregnancy, with or without protei-
nuria. Pulmonary edema and ARDS were diag-
nosed based on clinical findings and chest
radiograph. DIC was defined as the presence of
three or more of the following criteria: low plate-
lets (<100.000 /uL), low fibrinogen (<300 mg/dL),
positive D-dimers (=50 mg/dL), or prolonged pro-
thrombin (>14 seconds) and partial thromboplas-
tin (40 seconds) times. ARF was diagnosed in the
presence of oliguria or anuria in association with
a creatinine clearance of <20 mL/min or an ele-
vated serum creatinine level of >2 mg/dL. Intrac-
ranial infarct or hemorrhage was diagnosed based
on computerized tomography.

The patients were divided into 8 groups ac-
cording to their ABO and Rh blood group-types:
A Rh-positive (n=40), B Rh-positive (n=14), AB
Rh-positive (n=9), 0 Rh-positive (n=20), A Rh-ne-
gative (n=2), B Rh-negative (n=0), AB Rh-negati-
ve (n=2), and 0 Rh-negative (n=2). The last 4
groups (A Rh-negative, B Rh-negative, AB Rh-ne-
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gative, and 0 Rh-negative) were removed from
the study because of the small sample size. Major
maternal complications were recorded in all study
groups.

STATISTICAL ANALYSIS

Statistical analyses were performed with the soft-
ware program SPSS (version13, Chicago, IL, USA).
Distribution of data was evaluated by the Kolmo-
gorov-Smirnov test. Statistical analysis of the data
was undertaken by parametric or non-parametric
methods, as required. Data were presented as me-
an + SD or the median (min-max) and percentage.
Continuous variables compared with the Kruskal-
Wallis or ANOVA tests, as appropriate. Categori-
cal data were compared with the x2 test. Odds
ratios with 95% confidence intervals (CI) for deve-
loping major maternal complications in HELLP
syndrome were calculated for each blood group. A
value of p < 0.05 was considered as statistically sig-
nificant.

I RESULTS

During the study period, 89 medical charts with a
diagnosis HELLP syndrome were identified and re-
viewed. Total 83 patient records were evaluated in
4 groups. Table 1 summarizes the demographic da-
ta and the presenting symptoms of women with
HELLP syndrome. Table 2 lists the laboratory fin-
dings in these patients with HELLP syndrome.
There were no differences among the groups with
respect to maternal age (p=0.3), parity (p=0.8), ges-

TABLE 1: Demographic data and clinical findings.
Data and findings Value No.
Maternal age (y, mean + SD) 295+6.8
Gestational age (wk, mean + SD) 31.9+42 -
Nulliparous (%) 37.3 31
Ratio of postpartum HELLP (%) 145 12
Antenatal care (%) 33.7 28
PIH history (%) 19.3 16
Hospital stay (day) (median, min-max) 8 (2-72)

Initial systolic blood pressure {(mm Hg) 160 (90-265)
{median, min-max)

Highest systolic blood pressure (mm Hg) 181+41.4
(mean+SD)

PIH, Pregnancy induced hypertension.
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TABLE 2: Laboratory findings.
Findings Value
Aspartate aminotransferase (IU/L) (median, min-max) 279 (50-9856)
Alanine aminotransferase {IU/L) {madian, min-max) 178 {50-5904)
Lactic dehydrogenase (IU/L) (median, min-max) 1150 (600-19200)
Blood urea nitrogen {mg/dL) {median, min-max) 16 (3-155)
Creatinine (mg/dL) (median, min-max) 1.1(0.2-7)
Hamoglobin {g/dL) {mean = SD) 10525
Leukocyte count (10%/uL) (mean + SD) 16.8+6.8
Platelet count {10%41L) {mean + SD) 62.3+25.7
Prothrombin time (s) (mean + SD) 13.2+25
Partial thromboplastin time (s) {mean + SD) 206+69

tational age (p=0.2), initial systolic blood pressure
(p=0.2), highest systolic blood pressure (p=0.6),
hospital stay (p=0.6), hemoglobin (p=0.6), leukocy-
te count (p=0.1), platelet counts (p=0.8), prothrom-
bin time (p=0.9), partial thromboplastin time
(p=0.06), blood urea nitrogen (p=0.6), creatinine
(p=0.4), ALT (p=0.1), and AST (p=0.2), and LDH
(p=0.1).

Major maternal complications were documen-
ted in 48 women having HELLP syndrome, consti-
tuting 57.8% of the study group. Table 3 shows the
distribution of patients with major maternal com-
plication in HELLP syndrome according to blood
groups and odds ratios. Although the most of pati-
ents (48.2%) have blood group of A Rh-positive,
the ratio of major maternal complications in
HELLP syndrome was higher (71.4%) in B Rh-po-
sitive blood group with a risk factor of 3.5 compa-
red to others.

I DISCUSSION

The results of the present study demonstrated an
increased risk of major complications with HELLP
syndrome for mothers with blood type B Rh-posi-
tive compared to other blood groups.

To our knowledge, this is the first report in-
vestigating the relationship between maternal
blood groups and maternal complications in
HELLP syndrome. Sezik et al.’ investigated the
relationship between the incidence of HELLP
syndrome and maternal blood groups, retrospec-
tively. They found that the blood group 0 Rh-ne-
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TABLE 3: Odds ratios for developing major maternal
complications in HELLP syndrome.

Frequency of maternal Odds

Blood group  complications (%)  ratio  95%Cl  p-value
A Rh-positive 42,5 038 0.3-1.8 0.5
B Rh-positive 71.4 35 1.01-124  0.03
AB Rh-positive 333 0.6 0.1-24 0.4
O Rh-positive 45 0.9 0.3-2.6 0.9

gative had HELLP syndrome associated with an
increased risk by a factor of 3.1. Spinillo et al.'®
also evaluated the relation of maternal blood gro-
up to preeclampsia with a case-control study in
primigravidae. They reported an increased risk of
preeclampsia for mothers with blood group AB
by a factor 3.07.

Lawoyin and Ani!! studied on the etiologic
factors in mothers complicated with preeclamp-
sia. They found an increased risk in mothers with
0 Rh-positive blood group is more than twice
as likely as others to develop preeclampsia. In
all these previous studies, the underlying mecha-
nism of the relationship between preeclampsia
or HELLP syndrome and blood groups is uncer-
tain.

In our study, the overall incidence of major
maternal complications was 57.8%. The high inci-
dence of maternal complications in HELLP syndro-
me in our study population is because of our
perinatal center, which serves as the main referral
center for the population of 1.000.000 inhabitants.
Many patients were referred because of significant
complications before or after delivery. Most of the

INFLUENCE OF AB0 BLOOD GROUPS ON MAJOR MATERNAL COMPLICATIONS IN HELLP SYNDROME

patients were not received antenatal care (66.3%),
which might be the reason of high incidence of
complications.

The distribution of the blood group in Turk-
ish population is as follows: A blood group
44.6%, B blood group 15.5%, AB blood group
7.7%, and 0 blood group 32.2%." In our study,
the most common blood group of the patients
was A Rh-positive (48.2%) while the ratio of B
Rh-positive blood group was (16.9%). The inci-
dence of major maternal complications in HELLP
syndrome was 71.4% in B Rh-positive blood gro-
up with a risk factor of 3.5 compared to other
blood groups.

In conclusion, the increased incidence of ma-
jor maternal complications in HELLP syndrome
was detected in B Rh-positive blood group in our
study population. In various populations, however,
the incidence of HELLP syndrome and its compli-
cations were higher in various blood groups. In ad-
dition to maternal blood groups, other certain
variables may affect the proportion of major ma-
ternal complications in women with HELLP syn-
Although these should be
considered with caution, they support the hypot-

drome. results
hesis of a linkage mechanism-involving blood gro-
up in the inheritance of tenderness to develop
major maternal complications in HELLP syndro-
me. Our results may provide preliminary informa-
tion that could be used to design future prospective
studies to determine the influence of ABO blood
groups on major maternal complications in HELLP
syndrome.
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