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ABSTRACT

This study investigated the relationship between ABO blood groups
and Miillerian anomalies in infertile women evaluated at the Teba In-
fertility Center (TIC) in Babylon, Iraq. Conducted over a three-month
period beginning in August 2024, the study retrospectively included
infertile couples who attended TIC between 2016 and 2022. A total of
1,215 archived records were reviewed from among 16,690 infertile
females diagnosed with Miillerian uterine anomalies. Comprehensive
patient reports were compiled, and three-dimensional (3D) sono-
graphic examinations were performed in order to classify uterine
morphology according to the standards of the European Society of
Human Reproduction and Embryology / European Society for Gynae-
cological Endoscopy (ESHRE/ESGE). All participants were assessed
for ABO blood group and Rhesus (Rh) factor positivity in order to
explore potential associations with specific uterine anomalies. Sta-
tistical analyses were conducted using the SPSS software, applying
frequency and percentage distributions, mean values with standard
deviations, and comparative tests for non-normally distributed and
categorical variables. The findings revealed significant associations
between ABO blood groups and the presence of Miillerian anomalies.
Notably, individuals with blood group O exhibited a higher preva-
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lence of these abnormalities. These results underscore the relevance
of ABO typing in reproductive health assessments and suggest that
women with specific blood group profiles may benefit from targeted
diagnostic and clinical interventions. Further research is warranted
in order to validate these associations and elucidate the underlying
biological mechanisms.

1. Introduction

Miillerian anomalies arise from the abnormal devel-
opment of the female reproductive tract. These con-
genital conditions affect approximately 7% of the
general population, with prevalence rising to 25%
among women experiencing infertility and recur-
rent miscarriage’. A deeper understanding of Miille-
rian anomalies and their implications for fertility is
essential in order to elucidate their aetiologies and
associated risk factors.

The ABO blood group system is determined by spe-
cific antigens on the surface of red blood cells and is
encoded on chromosome 9 at locus 9q34. Research
has demonstrated that ABO blood types influence
physiological processes and disease susceptibility,
including both oncologic and non-oncologic condi-
tions?. A large-scale retrospective study involving
482,914 individuals found significant associations
between ABO blood groups and Rhesus (Rh) factor
status with various disease risks across the popula-
tion3.

Despite these findings, few studies have explored
the relationship between ABO blood groups and
Miillerian anomalies, and comprehensive investiga-
tions remain scarce. It is known, for example, that
parental blood group AB may influence the out-
comes of in vitro fertilization (IVF) and intracyto-
plasmic sperm injection (ICSI) in Chinese women*.
However, the impact of ABO blood groups on con-
genital uterine anomalies has not been thoroughly
examined. Given the potential implications for re-
productive health, further research is warranted to
investigate the association between ABO blood types
and Miillerian anomalies. The present study aims at
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evaluating this relationship among female infertility
patients attending a tertiary care clinic in Babylon,
Iraq, with the goal of identifying novel risk factors
and informing more effective diagnostic and thera-
peutic strategies.

2. Methodology

Building upon prior investigations into infertility>®,
this cross-sectional descriptive study was conducted
at the Teba Infertility Center (TIC) in Babylon, Iraq.
The study spanned a three-month period beginning
in August 2024 and included infertile couples who
attended TIC between 2016 and 2022. From a total
of 16,690 patients, 1,215 infertile women diagnosed
with Miillerian anomalies were selected for analysis.
Each participant’s medical, gynaecological, and ob-
stetric history was reviewed in detail. Uterine mor-
phology was assessed using two-dimensional (2D)
and three-dimensional (3D) transvaginal sonog-
raphy so as to identify Miillerian anomalies, which
were classified according to the standards of the Eu-
ropean Society of Human Reproduction and Embry-
ology / European Society for Gynaecological Endos-
copy (ESHRE/ESGE)?®. Blood group and Rh factor sta-
tus were determined for all patients with diagnosed
uterine anomalies. The evaluation protocol included
2D/3D vaginal ultrasonography, complete blood
count, coagulation profile, electrolyte panel, and se-
rum human chorionic gonadotropin (hCG) testing.
All clinical data were meticulously documented.
Data extraction was performed by using Micro-
soft Excel, and statistical analyses were conducted
by using the SPSS software. Mann-Whitney U tests
were applied to non-normally distributed variables,
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Table 1. Distribution of the characteristics of congenital uterine anomalies (age, ABO, Rh, types of anomalies) and their
correlations among women attending the Teba Infertility Center.

Variable Categories N % R or (B) p-value
Age groups <20 years 5 0.4% - -
20-30 years 237 19.5% - -
30-40 years 594 48.9% - -
40-50 years 355 29.2% - -
=50 years 24 2.0% - -
Unicornuate uterus Rh-positive 23 1.87% 0.18 0.045
Rh-negative 4 0.33% -0.12 0.067
Bicornuate uterus Rh-positive 12 1.02% 0.22 0.012
Rh-negative 2 0.18% -0.08 0.091
T-shape Rh-positive 70 5.78% 0.15 0.033
Rh-negative 12 1.02% -0.1 0.056
Septum Rh-positive 926 76.33% 0.3 <0.001
Rh-negative 164 13.47% -0.05 0.045
Correlation of Rh groups with Rh-positive 1,033 85.0% 0.25 <0.001
uterine anomalies Rh-negative 182 15.0% -0.18 0.045
Correlation of detailed blood groups | O 450 37.0% 0.12 0.045
with uterine anomalies B 328 27.0% -0.05 0.22
A 340 28.0% 0.08 0.13
AB 97 8.0% 0.02 0.57
Detailed association of uterine Unicornuate 24 2.0% 0.21 0.012
anomalies with blood group Bicornuate 12 1.0% 0.14 0.034
T-shape 85 7.0% 0.18 0.025
Septum 1,094 90.0% 0.15 0.045

while Fisher’s exact and chi-square tests were used
in order to assess associations between categorical
variables, with statistical significance set at p<0.05.
Categorical data were expressed as frequencies and
percentages. The study protocol was approved by
the Institutional Review Committee of the College
of Pharmacy of the University of Babylon (approval
number: A0040 / 2023).

3. Results and Discussion

This study evaluated the association between ABO
blood groups and congenital Miillerian anomalies
among women attending a tertiary infertility center.
The data revealed significant correlations between
specific blood groups and types of uterine anoma-
lies, with particular emphasis on Rh factor status.

Age distribution analysis showed that the major-
ity of participants were aged 30-40 years (48.9%),
followed by those aged 40-50 years (29.2%). These
findings are consistent with previous studies indi-
cating that reproductive tract anomalies are more
prevalent in these age groups. Among 200 infertile
women aged 15-45 years, the incidence of uterine
anomalies was 6%, with a mean age of approximate-
ly 30 years’. However, the incidence was not signifi-
cantly higher in the 30-40-year age group compared
to other age ranges. Congenital uterine anomalies af-
fect an estimated 5% of the general population, with
prevalence rates of 0.5% among fertile women and
3.5% among infertile women®. Notably, women un-
der 20 years of age represented only 0.4% of cases,
thereby suggesting that Miillerian anomalies are in-
frequently diagnosed in this demographic (Table 1).
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Rh-positive individuals exhibited a markedly high-
er prevalence of septate uterus (76.33%) compared
to Rh-negative individuals (13.47%; p<0.001). This
finding aligns with prior research linking Rh posi-
tivity to adverse pregnancy outcomes. Rh-negative
women have been reported to experience increased
rates of preeclampsia and restricted foetal growth?®,
although a larger cohort study found no significant
differences in pregnancy outcomes between Rh-pos-
itive and Rh-negative women®®.

In terms of ABO distribution, uterine anomalies
were most prevalent among patients with blood
group O (37%), followed by groups A (28%) and B
(27%). Group AB accounted for 8% of cases (Table
1). These results suggest a higher susceptibility to
Miillerian anomalies among individuals with blood
group 02

The most common anomaly identified was a sep-
tate uterus (90%), followed by a T-shaped uterus
(7%) and an unicornuate uterus (2%). A septate
uterus was disproportionately observed in Rh-pos-
itive patients, prompting further investigation into
the underlying mechanisms of susceptibility.

Statistical analyses revealed strong associations
between specific blood groups and distinct types
of uterine anomalies. An unicornuate uterus was
consistently associated with blood group O, while
a T-shaped uterus was more frequently observed in
Rh-positive individuals. These findings support the
hypothesis that ABO and Rh blood group systems
may contribute to the pathogenesis of Miillerian
anomalies, although further research is needed in
order to elucidate the biological pathways involved.

Understanding the relationship between blood
group profiles and Miillerian anomalies may en-
hance clinical decision-making in reproductive med-
icine. Identifying blood type-related risk factors can
facilitate personalized diagnostic protocols and early
therapeutic interventions for women with suspected
reproductive tract anomalies. Healthcare providers
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should consider genetic and haematologic profiles
when evaluating patients for uterine anomalies. Ex-
panding research to include diverse populations will
be essential in order to validate these associations
and to potentially inform blood group-based thera-
peutic approaches for reproductive disorders.

4., Conclusion

The present study highlights significant associations
between ABO blood groups and Miillerian anoma-
lies, with implications for reproductive health. Incor-
porating blood group information into the diagnostic
and therapeutic framework may improve outcomes
for women with congenital uterine anomalies. Iden-
tifying individuals at elevated risk enables clinicians
to implement targeted testing and treatment strate-
gies aimed at enhancing fertility and pregnancy suc-
cess. Further research is warranted in order to clar-
ify the mechanisms underlying these associations
and to develop evidence-based interventions.
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