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Influence�of�AB0�Blood�Groups�on�
Major�Maternal�Complications�in�

HELLP Syndrome

ABS�TRACT�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
AB0�blood�groups�on�major�maternal�complications�in�HELLP�syndrome.

Key�Words:�HELLP�syndrome;�pregnancy�complications;�risk�factors;�
AB0�blood-group�system;�pregnancy

ÖZET�Amaç:�Bu�retrospektif�çalışmada�amaç�Hemolysis,�Elevated�Liver�Enzymes,�and�Low�Platelet
Count HELLP�sendromundaki�majör�maternal�komplikasyonlara�AB0�kan�gruplarının�etkisini
araştırmaktır.�Gereç�ve�Yöntemler:�Ocak�1996�ile�Ağustos�2006�tarihleri�arasında�HELLP�sen-
dromu�ile�komplike�olmuş�gebeliklerin�kayıtları�değerlendirildi.�Çalışmaya�89�HELLP�sendromlu
hasta�alındı.�Hastalar�kan�gruplarına�göre�8�gruba�ayrıldı:�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�sayısı�azlığı�nedeni�ile�değerlendirmeden�çıkarıldı.
Bulgular:�Kan�gruplarına�göre�ayrılan�hasta�gruplarının�hiçbirinde�anne�yaşı,�parite,�gestasyonel
yaş,�başvurudaki�ve�en�yüksek�sistolik�kan�basıncı,�hastanede�kalış�süresi,�hemoglobin,�lökosit�sa-
yımı,�trombosit�sayımı,�protrombin�zamanı,�parsiyel�tromboplastin�zamanı,�kan�üre�nitrojeni,�krea-
tinin,�alanin�aminotransferaz�ve�laktat�dehidrogenaz�bakımından�bir�fark�saptanmadı.�Çalışma
hastalarımızda�genel�maternal�komplikasyon�oranı�%57.8�idi.�Çalışma�grubumuzda�HELLP�sen-
dromunda�majör�maternal�komplikasyonlar�en�sık�(%71.4)�B�Rh-pozitif�kan�grubu�olan�hasta�gru-
bunda�görüldü.�Sonuç: Bizim�sonuçlarımız�daha�önce�yeterli�çalışılmamış�olan�bu�konuda�daha
kapsamlı�planlanmış�çalışmalar�için�önemli�bilgiler�sağlayan�bir�ön�çalışmadır.�

Anah�tar�Ke�li�me�ler: HELLP�sendromu;�gebelik�komplikasyonları;�risk�faktörleri;�
AB0�kan�grupları;�gebelik
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he�HELLP�syndro�me,�ori�gi�nally�des�cri�bed
by�We�ins�te�in�as�an�ac�ronym�in�1982,�inc�lu�-
des�signs�of�he�moly�sis�(H),�ele�va�ted�li�ver�en-

z�ymes�(EL),�and�low�pla�te�let�co�unt�(LP),�and�is�a
va�ri�ant�of�pre�sen�ta�ti�on�of�se�ve�re�pre�ec�lamp�si�a.1 The
in�ci�den�ce�of�HELLP�syndro�me�in�wo�men�with�se-
ve�re�pre�ec�lamp�si�a�and�ec�lamp�si�a�ran�ges�from�2�to
30%�de�pen�ding�on�the�po�pu�la�ti�on�stu�di�ed�and�the
cri�te�ri�a� used� to� es�tab�lish� the� di�ag�no�sis.2 HELLP
syndro�me�has�be�en�shown�to�in�cre�a�se�ma�ter�nal�and
pe�ri�na�tal�mor�bi�dity�and�mor�ta�lity�ra�tes.3 The�eti�o�-
logy�of�this�con�di�ti�on�has�not�be�en�cla�ri�fi�ed.�In�ad-
di�ti�on� to� ge�ne�tic� pre�dis�po�si�ti�on,� ab�nor�mal
pla�cen�ta�ti�on� and� ma�ter�nal� vas�cu�lar� en�dot�he�li�al
dysfunc�ti�on�as�well�as�im�mu�no�lo�gi�cal�dis�tur�ban�ces
may�be�im�por�tant�events�in�the�pat�ho�ge�ne�sis�of�this
di�sor�der.4-6

Cer�ta�in�pat�ho�lo�gi�cal�di�sor�ders�ha�ve�be�en�fo�-
und�to�be�as�so�ci�a�ted�with�the�AB0�or�rhe�sus�blo�od
gro�ups.7,8 Da�ta�on�the�re�la�ti�ons�hip�bet�we�en�ma�jor
ma�ter�nal� comp�li�ca�ti�ons� in�wo�men�with�HELLP
syndro�me�and�the�ma�ter�nal�blo�od�gro�ups�was�not
fo�und,�alt�ho�ugh�the�re�la�ti�ons�hip�bet�we�en�the�ma-
ter�nal�blo�od�gro�ups�and�pre�ec�lamp�si�a�or�HELLP
syndro�me�has�be�en�re�por�ted.9-11 This�ret�ros�pec�ti�ve
study�was�de�sig�ned�to�eva�lu�a�te�the�re�la�ti�ons�hip�be-
t�we�en�ma�ter�nal�blo�od�gro�ups�and�ma�jor�ma�ter�nal
comp�li�ca�ti�ons� in� wo�men� with� HELLP� syndro�-
me.

materIals and metHods

We�re�vi�e�wed�the�charts�of�pa�ti�ents�with�HELLP
syndro�me�ad�mit�ted�to�obs�tet�ric�ser�vi�ce�in�Cum�-
hu�ri�yet� Uni�ver�sity� Hos�pi�tal� bet�we�en� Ja�nu�ary
1996�and�Au�gust�2006�ret�ros�pec�ti�vely.�The�di�ag�-
no�sis�of�HELLP�syndro�me�re�qu�i�red�the�pre�sen�ce
of� throm�bocy�to�pe�ni�a� (pe�ri�na�tal� pla�te�let� na�dir
≤150.000�/μL),�evi�den�ce�of�he�pa�tic�dysfunc�ti�on
(in�cre�a�sed�as�par�ta�te�ami�not�rans�fe�ra�se�(AST)�le�vel
of�≥�40�IU/L,�in�cre�a�sed�ala�ni�ne�ami�not�rans�fe�ra�se
(ALT)�le�vel�of�≥�40�IU/L,�or�both,�with�in�cre�a�sed
lac�ta�te�dehy�dro�ge�na�se�(LDH)�le�vel�of�≥�600�IU/L),
and�evi�den�ce�of�he�moly�sis�(in�cre�a�sed�LDH�le�vel,
prog�res�si�ve�ane�mi�a),�usu�ally�in�as�so�ci�a�ti�on�with
hyper�ten�si�on�or�pro�te�i�nu�ri�a�con�si�de�red�to�rep�re�-
sent�pre�ec�lamp�si�a�or�ec�lamp�si�a.12 The�exc�lu�si�on

cri�te�ri�a�we�re�hyper�ten�si�on�and�pro�te�i�nu�ri�a�be�fo�-
re�the�20th�ges�ta�ti�o�nal�we�ek�and�ot�her�sig�ni�fi�cant
me�di�cal�con�di�ti�ons,�inc�lu�ding�re�nal,�he�pa�tic,�he�-
ma�to�lo�gic,�or�car�di�o�vas�cu�lar�di�se�a�ses�and�di�a�be�-
tes� mel�li�tus� that� co�uld� ca�u�se� pro�te�i�nu�ri�a� and
hyper�ten�si�on.

Eighty-ni�ne�wo�men�with�HELLP�syndro�me
we�re�inc�lu�ded�in�the�study.�We�col�lec�ted�the�de-
mog�rap�hic�da�ta�and�cli�ni�cal� fin�dings� inc�lu�ding
ma�ter�nal�age,�pa�rity,�pre�na�tal�ca�re,�preg�nancy�in-
du�ced�hyper�ten�si�on�(PIH)�his�tory,�ges�ta�ti�o�nal�age
at�ad�mis�si�on,�and�systo�lic�blo�od�pres�su�res�at�ad-
mis�si�on�and�hig�hest�du�ring�the�ma�na�ge�ment,�the
ra�ti�o�of�post�par�tum�HELLP�syndro�me,�and�to�tal
hos�pi�tal�stay.�La�bo�ra�tory�eva�lu�a�ti�on�inc�lu�ded�li�-
ver�func�ti�on�tests,�comp�le�te�blo�od�cell�co�unt,�co-
a�gu�la�ti�on�pro�fi�le,�and�re�nal�func�ti�on�tests.�Ma�jor
ma�ter�nal�comp�li�ca�ti�ons� re�cor�ded� inc�lu�ding�ec�-
lamp�si�a,�ab�la�ti�o�pla�cen�ta,�dis�se�mi�na�ted�in�tra�vas�-
cu�lar� co�a�gu�lo�pathy� (DIC),� acu�te� re�nal� fa�i�lu�re
(ARF),�pul�mo�nary�ede�ma�and�acu�te�res�pi�ra�tory
dis�tress�syndro�me�(ARDS),�in�trac�ra�ni�al�in�farct�or
he�morr�ha�ge,�and�ma�ter�nal�de�ath.�Ec�lamp�si�a�was
de�fi�ned�as�to�nic-�clo�nic�se�i�zu�res�oc�cur�ring�in�a
hyper�ten�si�ve�preg�nancy,�with�or�wit�ho�ut�pro�te�i�-
nu�ri�a.�Pul�mo�nary�ede�ma�and�ARDS�we�re�di�ag�-
no�sed� ba�sed� on� cli�ni�cal� fin�dings� and� chest
ra�di�og�raph.�DIC�was�de�fi�ned�as�the�pre�sen�ce�of
thre�e�or�mo�re�of�the�fol�lo�wing�cri�te�ri�a:�low�pla�te�-
lets�(<100.000�/μL),�low�fib�ri�no�gen�(<300�mg/dL),
po�si�ti�ve�D-di�mers�(≥50�mg/dL),�or�pro�lon�ged�pro-
t�hrom�bin�(≥14�se�conds)�and�par�ti�al�throm�bop�las�-
tin�(≥40�se�conds)�ti�mes.�ARF�was�di�ag�no�sed�in�the
pre�sen�ce�of�oli�gu�ri�a�or�anu�ri�a�in�as�so�ci�a�ti�on�with
a�cre�a�ti�ni�ne�cle�a�ran�ce�of�≤20�mL/min�or�an�ele�-
va�ted�se�rum�cre�a�ti�ni�ne�le�vel�of�≥2�mg/dL.�In�trac�-
ra�ni�al�in�farct�or�he�morr�ha�ge�was�di�ag�no�sed�ba�sed
on�com�pu�te�ri�zed�to�mog�raphy.

The�pa�ti�ents�we�re�di�vi�ded�in�to�8�gro�ups�ac-
cor�ding�to�the�ir�AB0�and�Rh�blo�od�gro�up-types:
A�Rh-po�si�ti�ve�(n=40),�B�Rh-po�si�ti�ve�(n=14), AB
Rh-po�si�ti�ve�(n=9),�0�Rh-po�si�ti�ve�(n=20),�A�Rh-ne�-
ga�ti�ve�(n=2),�B�Rh-ne�ga�ti�ve�(n=0),�AB�Rh-ne�ga�ti�-
ve� (n=2),� and� 0� Rh-ne�ga�ti�ve� (n=2).� The� last 4
gro�ups�(A�Rh-ne�ga�ti�ve,�B�Rh-ne�ga�ti�ve,�AB�Rh-ne�-



ga�ti�ve,� and�0�Rh-ne�ga�ti�ve)�we�re� re�mo�ved� from
the�study�be�ca�u�se�of�the�small�samp�le�si�ze.�Ma�jor
ma�ter�nal�comp�li�ca�ti�ons�we�re�re�cor�ded�in�all�study
gro�ups.

Sta�tıS�tı�cal�analy�SıS�

Sta�tis�ti�cal�analy�ses�we�re�per�for�med�with�the�soft-
wa�re�prog�ram�SPSS�(ver�si�on13, Chi�ca�go,�IL,�USA).
Dis�tri�bu�ti�on�of�da�ta�was�eva�lu�a�ted�by�the�Kol�mo�-
go�rov-Smir�nov�test.�Sta�tis�ti�cal�analy�sis�of�the�da�ta
was�un�der�ta�ken�by�pa�ra�met�ric�or�non-pa�ra�met�ric
met�hods,�as�re�qu�i�red.�Da�ta�we�re�pre�sen�ted�as�me�-
an�±�SD�or�the�me�di�an�(min-max)�and�per�cen�ta�ge.
Con�ti�nu�o�us�va�ri�ab�les�com�pa�red�with�the�Krus�kal-
Wallis�or�ANO�VA�tests,�as�ap�prop�ri�a�te.�Ca�te�go�ri�-
cal� da�ta�we�re� com�pa�red�with� the� χ2� test.�Odds
ra�ti�os�with�95%�con�fi�den�ce�in�ter�vals�(CI)�for�de�ve�-
lo�ping ma�jor�ma�ter�nal� comp�li�ca�ti�ons� in�HELLP
syndro�me�we�re�cal�cu�la�ted�for�each�blo�od�gro�up.�A
va�lu�e�of�p�<�0.05�was�con�si�de�red�as�sta�tis�ti�cally�sig-
ni�fi�cant.

results

Du�ring�the�study�pe�ri�od,�89�me�di�cal�charts�with�a
di�ag�no�sis�HELLP�syndro�me�we�re iden�ti�fi�ed�and�re-
vi�e�wed.�To�tal�83�pa�ti�ent�re�cords�we�re�eva�lu�a�ted�in
4�gro�ups.�Tab�le�1�sum�ma�ri�zes�the�de�mog�rap�hic�da�-
ta�and�the�pre�sen�ting�symptoms�of�wo�men�with
HELLP�syndro�me.�Tab�le�2�lists�the�la�bo�ra�tory�fin�-
dings� in� the�se� pa�ti�ents� with� HELLP� syndro�me.
The�re�we�re�no�dif�fe�ren�ces�among the�gro�ups�with
res�pect�to�ma�ter�nal�age (p=0.3),�pa�rity�(p=0.8),�ges-

ta�ti�o�nal�age�(p=0.2),�ini�ti�al�systo�lic�blo�od�pres�su�re
(p=0.2),� hig�hest� systo�lic� blo�od� pres�su�re� (p=0.6),
hos�pi�tal�stay�(p=0.6),�he�mog�lo�bin�(p=0.6), le�u�kocy�-
te�co�unt�(p=0.1),�pla�te�let�co�unts�(p=0.8),�prot�hrom�-
bin� ti�me� (p=0.9),� par�ti�al� throm�bop�las�tin� ti�me
(p=0.06),�blo�od�ure�a�nit�ro�gen�(p=0.6),�cre�a�ti�ni�ne
(p=0.4),�ALT�(p=0.1),�and�AST�(p=0.2),�and�LDH
(p=0.1).

Ma�jor�ma�ter�nal�comp�li�ca�ti�ons�we�re�do�cu�men�-
ted�in�48�wo�men�ha�ving�HELLP�syndro�me,�cons�ti�-
tu�ting 57.8%�of�the�study�gro�up. Tab�le�3�shows�the
dis�tri�bu�ti�on�of�pa�ti�ents�with�ma�jor�ma�ter�nal�com-
p�li�ca�ti�on�in�HELLP�syndro�me�ac�cor�ding to�blo�od
gro�ups�and�odds�ra�ti�os.�Alt�ho�ugh�the�most�of�pa�ti�-
ents (48.2%)�ha�ve�blo�od�gro�up�of�A�Rh-po�si�ti�ve,
the� ra�ti�o� of� ma�jor� ma�ter�nal� comp�li�ca�ti�ons� in
HELLP�syndro�me�was�hig�her�(71.4%)�in�B�Rh-po�-
si�ti�ve�blo�od�gro�up�with�a�risk�fac�tor�of�3.5�com�pa�-
red�to�ot�hers.�

dIsCussIon

The�re�sults�of�the�pre�sent�study�de�mons�tra�ted an
in�cre�a�sed�risk�of�ma�jor�comp�li�ca�ti�ons�with�HELLP
syndro�me�for�mot�hers with�blo�od�type�B�Rh-po�si�-
ti�ve�com�pa�red�to�ot�her�blo�od�gro�ups.�

To�our�know�led�ge, this�is�the�first�re�port�in-
ves�ti�ga�ting� the� re�la�ti�ons�hip� bet�we�en� ma�ter�nal
blo�od� gro�ups� and� ma�ter�nal� comp�li�ca�ti�ons� in
HELLP�syndro�me. Se�zik�et�al.9 in�ves�ti�ga�ted�the
re�la�ti�ons�hip� bet�we�en� the� in�ci�den�ce� of� HELLP
syndro�me�and�ma�ter�nal�blo�od�gro�ups, ret�ros�pec�-
ti�vely.�They�fo�und�that�the�blo�od�gro�up�0 Rh-ne�-
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data and findings value no.

maternal age (y, mean ± sd) 29.5 ± 6.8 -

Gestational age (wk, mean ± sd) 31.9 ± 4.2 -

nulliparous (%) 37.3 31

ratio of postpartum HellP (%) 14.5 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)

TABLE 1: demographic data and clinical findings.

PIH, Pregnancy induced hypertension.

Findings value

aspartate aminotransferase (Iu/l) (median, min-max) 279 (50-9856)

alanine aminotransferase (Iu/l) (median, 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 )

Hemoglobin (g/dl) (mean ± sd) 10.5 ± 2.5

leukocyte count (103/µl) (mean ± sd) 16.8 ± 6.8

Platelet count (103/µl) (mean ± sd) 62.3 ± 25.7

Prothrombin time (s) (mean ± sd) 13.2 ± 2.5

Partial thromboplastin time (s) (mean ± sd) 29.6 ± 6.9

TABLE 2: laboratory findings.
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ga�ti�ve�had�HELLP�syndro�me�as�so�ci�a�ted�with�an
in�cre�a�sed�risk�by�a�fac�tor�of�3.1.�Spi�nil�lo�et�al.10

al�so�eva�lu�a�ted�the�re�la�ti�on�of�ma�ter�nal�blo�od�gro�-
up�to�pre�ec�lamp�si�a�with�a�ca�se-con�trol�study�in
pri�mig�ra�vi�da�e.�They�re�por�ted�an�in�cre�a�sed�risk�of
pre�ec�lamp�si�a�for�mot�hers�with�blo�od�gro�up�AB
by�a�fac�tor�3.07.�

La�wo�yin�and�Ani11 stu�di�ed�on�the�eti�o�lo�gic
fac�tors�in�mot�hers�comp�li�ca�ted�with�pre�ec�lamp�-
si�a.�They�fo�und�an�in�cre�a�sed�risk�in�mot�hers�with
0�Rh-po�si�ti�ve� blo�od� gro�up is�mo�re� than� twi�ce�
as� li�kely as�ot�hers� to�de�ve�lop�pre�ec�lamp�si�a. In�
all�the�se�pre�vi�o�us�stu�di�es,�the�un�derl�ying�mec�ha�-
nism�of�the�re�la�ti�ons�hip�bet�we�en�pre�ec�lamp�si�a�
or�HELLP�syndro�me�and�blo�od�gro�ups�is�un�cer�-
ta�in.�

In�our�study,�the�ove�rall�in�ci�den�ce�of�ma�jor
ma�ter�nal�comp�li�ca�ti�ons�was�57.8%.�The�high�in�ci�-
den�ce�of�ma�ter�nal�comp�li�ca�ti�ons�in�HELLP�syndro�-
me� in� our� study� po�pu�la�ti�on� is� be�ca�u�se� of our
pe�ri�na�tal�cen�ter,�which ser�ves�as�the�ma�in�re�fer�ral
cen�ter�for�the�po�pu�la�ti�on�of�1.000.000�in�ha�bi�tants.
Many�pa�ti�ents�we�re�re�fer�red�be�ca�u�se�of�sig�ni�fi�cant
comp�li�ca�ti�ons�be�fo�re�or�af�ter�de�li�very. Most�of�the

pa�ti�ents�we�re�not�re�ce�i�ved�an�te�na�tal�ca�re�(66.3%),
which�might�be�the�re�a�son�of�high�in�ci�den�ce�of
comp�li�ca�ti�ons.

The�dis�tri�bu�ti�on�of�the�blo�od�gro�up�in�Tur�k-
ish� po�pu�la�ti�on� is� as� fol�lows:� A� blo�od� gro�up
44.6%,� B� blo�od� gro�up� 15.5%,�AB� blo�od� gro�up
7.7%, and�0�blo�od�gro�up 32.2%.13 In�our�study,
the�most� com�mon�blo�od� gro�up�of� the�pa�ti�ents
was�A�Rh-po�si�ti�ve�(48.2%)�whi�le the�ra�ti�o�of�B
Rh-po�si�ti�ve�blo�od�gro�up�was�(16.9%).�The�in�ci�-
den�ce�of�ma�jor�ma�ter�nal�comp�li�ca�ti�ons�in�HELLP
syndro�me�was�71.4%�in�B�Rh-po�si�ti�ve�blo�od�gro�-
up�with�a� risk� fac�tor�of�3.5 com�pa�red� to�ot�her
blo�od�gro�ups.�

In�conc�lu�si�on, the�in�cre�a�sed�in�ci�den�ce�of�ma�-
jor�ma�ter�nal� comp�li�ca�ti�ons� in�HELLP�syndro�me
was�de�tec�ted�in�B�Rh-po�si�ti�ve�blo�od�gro�up�in�our
study�po�pu�la�ti�on.�In�va�ri�o�us�po�pu�la�ti�ons,�ho�we�ver,
the�in�ci�den�ce�of�HELLP�syndro�me�and�its�comp�li�-
ca�ti�ons�were�hig�her�in�va�ri�o�us�blo�od�gro�ups.�In�ad-
di�ti�on� to� ma�ter�nal� blo�od� gro�ups, ot�her� cer�ta�in
va�ri�ab�les�may�af�fect�the�pro�por�ti�on�of�ma�jor�ma-
ter�nal�comp�li�ca�ti�ons�in�wo�men�with�HELLP�syn-
dro�me. Alt�ho�ugh� the�se� re�sults� sho�uld� be
con�si�de�red�with�ca�u�ti�on,�they�sup�port�the�hypot�-
he�sis�of�a�lin�ka�ge�mec�ha�nism-in�vol�ving�blo�od�gro�-
up� in� the� in�he�ri�tan�ce� of� ten�der�ness� to� de�ve�lop
ma�jor�ma�ter�nal�comp�li�ca�ti�ons�in�HELLP�syndro�-
me.�Our�re�sults�may�pro�vi�de�pre�li�mi�nary�in�for�ma�-
ti�on�that�co�uld�be�used�to�de�sign�fu�tu�re�pros�pec�ti�ve
stu�di�es�to�de�ter�mi�ne�the�inf�lu�en�ce�of�AB0�blo�od
gro�ups�on�ma�jor�ma�ter�nal�comp�li�ca�ti�ons�in�HELLP
syndro�me.

Frequency of maternal Odds

Blood group complications (%) ratio 95% CI p-value

a rh-positive 42.5 0.8 0.3-1.8 0.5

B rh-positive 71.4 3.5 1.01-12.4 0.03

aB rh-positive 33.3 0.6 0.1-2.4 0.4

o rh-positive 45 0.9 0.3-2.6 0.9

TABLE 3: odds ratios for developing major maternal
complications in HellP syndrome.
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