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Abstract

Aim: In Céte d’Ivoire, some individuals appear to be more severely affected by periodontitis than others, suggesting the possible involvement of underexplored
genetic risk factors. Recent studies have proposed a potential link between ABO blood group, Rhesus (Rh) factor, and periodontal diseases. This study aimed
to evaluate the relationship between ABO and Rh blood group systems and periodontal diseases in a population from Céte d’Ivoire.

Materials and Methods: This cross-sectional pilot study analyzed the medical records of 561 participants (250 females, 311 males) who attended periodontal
consultations at the Cocody University Hospital between January 2017 and December 2023. Participants were categorized into three groups healthy, gingivitis,
and periodontitis according to the Chicago Classification criteria. ABO and Rh blood group information was collected via patient self-reports obtained through
follow-up contacts. Data were analyzed using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA) to assess correlations between blood group profiles and
periodontal status.

Results: Among the 561 participants, the distribution of blood groups was as follows: O (49.9%), A (21%), B (16.4%), and AB (12.7%). Rh-positive
individuals accounted for 94.5%, and Rh-negative for 5.5%. The distribution of periodontal status was 17.6% healthy, 57.8% with gingivitis, and 24.6% with
periodontitis. A higher prevalence of gingivitis and periodontitis was observed among individuals with blood group O (53.1% and 44.9%, respectively) and
Rh-positive status (94.44% and 94.21%, respectively); however, these associations were not statistically significant (p = 0.398 and p = 0.063, respectively).
Conclusion: This pilot study found no significant association between ABO or Rh blood group systems and periodontal diseases in the population studied in
Cote d’Ivoire. Further large-scale, prospective research is warranted to confirm these findings and to explore potential genetic or immunological mechanisms
involved.
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susceptibility plays a central role in the pathogenesis of
] ) ] ] o periodontal diseases, often reflected in traits like ethnicity,
Periodontal diseases are chronic, multifactorial inflammatory  gender, and heredity?. Notably, ABO blood group antigens

conditions linked to dysbiotic plaque biofilms and  paye heen used as genetic markers to explore associations
characterized by the destruction of tooth-supporting  \yith various diseases.2

structures.! These diseases represent a significant public

1. Introduction

health concern due to their high prevalence and consequences The ABO and Rhesus blood group systems classify
such as tooth loss, impaired chewing, aesthetic issues, social ~ human blood based on antigen presence on red blood cells.
inequality, and reduced quality of life. The ABO system includes four types: A, B, AB, and O,

) depending on the presence or absence of A and B antigens.®
The severity and response to treatment vary greatly  The Rhesus system is defined by the presence (positive) or

among individuals, influenced by numerous risk factors—  apsence (negative) of the D antigen. While these systems are
genetic, environmental, and behavioral.  Genetic
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critical in transfusion medicine, they may also influence
susceptibility to infections and chronic diseases, including
periodontal diseases 57

Blood group antigens can act as receptors or co-receptors
for microorganisms and affect immune responses,
influencing disease susceptibility.® For instance, blood type
O is thought to confer protection against cardiovascular
disease and severe COVID-19, while type A has been
associated with greater Angiotensin-Converting Enzyme
activity and inflammation. Additionally, the susceptibility of
several diseases (infectious diseases, circulatory diseases,
metabolic diseases, cancer, metabolic diseases malaria) have
been associated with ABO blood groups.®!® Diabetes
mellitus may be very common in people with blood groups A
and 0.1

The potential link between ABO blood groups and
periodontal health was first proposed in the 1970s.15¢ Since
then, studies have explored this relationship, though findings
remain inconsistent, likely due to geographic and population
differences.”'8 In Céte d’Ivoire, no data currently exist on
this topic. Therefore, the present study aims to assess the
relationship between ABO and Rh blood groups and
periodontal diseases in the lvorian population.

2. Materials and Methods
2.1. Study design and ethical approval

This retrospective study was conducted using medical
records of patients who received periodontal consultations at
the Department of Periodontology, Cocody University
Hospital in Abidjan, between January 2017 and December
2023. The study protocol was approved by the Scientific and
Ethical Committee of the Odontostomatology Training and
Research Unit at the University Félix Houphouét-Boigny in
Abidjan (authorization number 520/24).

2.2. Inclusion and exclusion criteria

The study included medical records of patients who
voluntarily participated, had complete clinical data, and
presented with at least 20 natural teeth (excluding third
molars). Records were excluded if patients were unreachable,
unaware of their blood group, or declined participation.

2.3. Data collection and diagnostic criteria

Data extracted from the medical records included both socio-
demographic variables (age, gender, socioeconomic status,
lifestyle and oral hygiene habits) and periodontal clinical
parameters, namely: Plaque Index (PI).,Bleeding on Probing
(BOP), Number of missing teeth, Probing Depth (PD),
Gingival Recession (REC), Clinical Attachment Loss (CAL).

Clinical examinations were performed using a William’s
periodontal probe (Michigan O probe, Hu-Friedy Mfg. Co.,
Chicago, IL, USA). All fully erupted permanent teeth,
excluding third molars, were evaluated at six sites per tooth:

mesiobuccal, mid-buccal, distobuccal, mesiolingual, mid-
lingual, and distolingual. PD was defined as the distance from
the free gingival margin to the base of the pocket. REC was
measured from the cementoenamel junction to the free
gingival margin. CAL was calculated as the sum of PD and
REC.

Based on the clinical criteria established by the 2017
World Workshop on the Classification of Periodontal and
Peri-Implant  Diseases and  Conditions  (Chicago
Classification), patients were categorized into three
diagnostic groups:1°

1. Group I (Healthy): BOP <10%, PD <3 mm, no clinical
attachment loss

2. Group Il (Gingivitis): BOP >10%, PD <3 mm, no
clinical attachment loss

3. Group I (Periodontitis): Interdental attachment loss at
>2 non-adjacent teeth with PD >4 mm

Information regarding ABO blood group and Rhesus
factor (Rh) was obtained through self-reporting by
recontacting patients. Participants were categorized
according to their blood group (A, B, AB, or O) and Rh status
(positive or negative).

2.4. Statistical analysis

Descriptive statistics were used to determine the distribution
of ABO and Rh blood groups across the periodontal
diagnostic groups. The Chi-square test was employed to
compare the distributions between groups. A p-value of less
than 0.05 was considered statistically significant.

3. Results

Between January 2017 and December 2023, a total of 1,917
clinical records were identified. Of these, 908 were excluded
due to incomplete data. Among the remaining 1,009 eligible
files, 448 were excluded for the following reasons:
participants were unreachable (n = 276), declined to
participate (n = 35), or were unaware of their blood group (n
= 137). Ultimately, the study included data from 561
participants (250 females and 311 males), aged between 15
and 86 years, with a mean age of 38.28 + 14.25 years (Figure
1).

Socio-demographic characteristics showed that the
majority of participants were over 35 years old,
predominantly male (55.4%), and from a low socio-economic
background (54%).

Periodontal assessment revealed that 97.5% of the
participants had poor oral hygiene. The distribution of
periodontal status was as follows:

1. Healthy individuals: 17.6%

2. Gingivitis: 57.8%
3. Periodontal disease: 24.6% (Figure 2)
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Blood group distribution among participants was as follows:

Group O: 49.9%
Group A: 21%
Group B: 16.4%
Group AB: 12.7%

hPoppE

With regard to the Rhesus factor, 94.5% were Rhesus
positive, and 5.5% were Rhesus negative (Figure 3).

In terms of periodontal disease prevalence by blood
group, individuals with blood group O showed the highest
incidence, followed by those with group A. Among group O
subjects, 53.08% were affected by gingivitis and 44.92% by
periodontal disease. Regarding the Rhesus system,
individuals with a positive Rhesus factor were more
frequently affected by gingivitis (94.44%) and periodontal
disease (94.21%) (Table 1).

Inferential statistical analysis revealed that, although
gingivitis and periodontal disease were more prevalent
among individuals with blood group O and Rhesus positive
status, there was no statistically significant association
between periodontal diseases and the ABO blood group (p =
0.398) or the Rhesus factor (p = 0.063) (Table 1).

Identified files
N=1917
Not eligible files (N=908)
h 4
Eligible files Excluded files (N=448)
N=1009 Unreachable (276)
Refused study (353)
Unknown blood type (137)
A 4
Included files
N= 361

Figure 1: Flow chart.

57.830%

24.60%%

17.60%

Periodontal health Gingival diseases Periodontitis

Figure 2: Periodontal status in study population

49.90%

Rh-: Rh negative; Rh+: Rh positive; p: p-value

Figure 3: Distribution of blood and Rh Factor group in study
population

5.50%

*Rh- *Rh+

Table 1: Percentage distribution of blood groups, Rh factor among healthy individuals, patients with gingivitis, and patients

with periodontitis (N=561)

Periodontal health | Gingival diseases Periodontitis Total sample p-value
(N=99;17.6%) (N=324,57.8%) | (N=138; 24.6%) | (N=138; 24.6%0)

Variables
Blood group
A 24 (24.2) 67 (20.7) 27 (19.6) 118 (21) 0.398
AB 11 (11.2) 36 (11.1) 24 (17.4) 71 (12.70)
B 18 (18.2) 49 (15.1) 25 (18.1) 92 (16.40)
@] 46 (46.5) 172 (53.1) 62 (44.9) 280 (49.90)
Rh Factor
Rh- 5 (5.05) 18 (5.56) 8 (5.79) 31 (5.5) 0.063
Rh+ 94 (94.95) 306 (94.44) 130 (94.21) 530 (94.5)

Rh-: Rh negative; Rh+: Rh positive; p: p-value
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4. Discussion

Numerous studies have established that the presence of oral
biofilm is a prerequisite for the development of periodontal
diseases.>>® The progression and severity of these
conditions are influenced by a range of risk factors. These can
be classified into modifiable factors such as smoking, poor
oral hygiene, diabetes mellitus, pregnancy and non-
modifiable factors, including age, heredity, and genetic
predisposition.?:2? Prevention and treatment strategies for
periodontal disease primarily focus on managing these risk
factors.

In the present study, no statistically significant
association was found between periodontal disease including
both gingivitis and periodontitis and the ABO blood group
system. Similarly, no significant correlation was observed
between periodontal disease and the Rhesus blood group
system,2522

These findings are consistent with those of previous
studies.'®2%24 For example, in 2021, Al-Askar et al.? reported
a higher prevalence of blood group O among individuals with
periodontal disease; 46.8% among those with gingivitis and
49.6% among those with periodontitis. Despite this, the
authors concluded that there was no significant association
between ABO blood groups and periodontal disease24. This
was further supported by a meta-analysis indicating that
blood group O was the most frequently observed among
individuals with periodontal disease (39.0%; 95% CI: 0.35-
0.43). Regarding the Rhesus factor, 90.7% of patients were
Rh-positive (95% CI: 0.89-0.92), while 9.2% were Rh-
negative (95% CIl: 0.06-0.13). Fixed-effects analysis
revealed no statistically significant link between ABO or
Rhesus blood groups and periodontal disease.?

However, contrasting findings have been reported in
other studies, which demonstrated a significant association
between ABO and Rhesus blood groups and periodontal
disease.?6-3! These studies found that individuals with blood
group O and Rh-positive status may be more susceptible to
developing periodontal  diseases.®®3*  This potential
association may be explained by the role of blood group
antigens as receptors for pathogenic microorganisms
involved in periodontal infections.’>163! Furthermore, the
secretion of ABO antigens in saliva may inhibit microbial
adhesion to tooth surfaces.

The biological mechanisms underlying these
associations may depend on tissue-specific expression of
blood group antigens and an individual's secretor status.
Secretor status has been shown to significantly influence oral
health, particularly within stratified epithelial tissues.®?-%
Non-secretors generally exhibit reduced salivary levels of
immunoglobulin A (IgA) which may compromise their
ability to control oral bacterial colonization, thereby
increasing their susceptibility to oral diseases32-35. The
expression of A/B antigens in oral tissues is determined by

the activity of glycosyltransferases and the availability of
appropriate substrates. 151631 Individuals with blood group O
lack functional A and B glycosyltransferases and instead
express a fucosylated precursor structure (Lewis™y antigen),
which may partially explain their increased vulnerability to
periodontal infections. 15163

This study has certain limitations. Its retrospective
design and reliance on self-reported ABO and Rhesus blood
group information may introduce bias. Additionally, the high
proportion of individuals with blood group O (49.9%) and
Rh-positive status (94.5%) in the study population may have
influenced the distribution of results. However, these figures
are consistent with the general population distribution in Céte
d’Ivoire. A previous large-scale study involving 11,200
individuals from the same region reported similar
proportions, with 48.1% blood group O and 94.7% Rh-
positive.

One of the main strengths of this study lies in its
relatively large sample size, which contributes to the
robustness of the findings and enriches the limited
epidemiological data available on this topic in African
populations. To date, the only similar study conducted in
Africa was by Arowojolu et al,*” who investigated the
association between periodontal disease and ABO blood
groups in a cohort of 40 Nigerian adolescents (20 with
juvenile periodontitis and 20 with chronic periodontitis). The
study revealed a significant association between blood
groups B/AB and Rh-positive status and juvenile
periodontitis (p < 0.05), a severe form of periodontal disease
according to older classifications.®’

5. Summary of Key Findings

As a pilot study, this investigation sought to explore potential
associations  between periodontal diseases and the
ABO/Rhesus blood group systems within a specific
population. Although a higher prevalence of gingivitis and
periodontitis was observed among individuals with blood
group O and Rh-positive status, statistical analysis did not
reveal any significant association between these blood group
systems and periodontal disease. These preliminary findings
align with several previous studies, suggesting that, despite
the overrepresentation of certain blood types among affected
individuals, ABO and Rhesus blood groups do not appear to
be independent risk factors.

The observed distribution of blood groups in this sample
is consistent with national data for Cote d'lvoire, which
strengthens the representativeness of the findings despite the
limitations inherent to a pilot study design. Moreover, while
biological mechanisms involving blood group antigens such
as their role in bacterial adhesion or immune response
modulation remain theoretically plausible, they were not
substantiated by the results of this study.
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Overall, these pilot findings reinforce the complex,
multifactorial etiology of periodontal diseases, which appear
to be more strongly influenced by modifiable risk factors
such as oral hygiene, systemic conditions, and behavioral
habits. Further large-scale, prospective studies are needed to
confirm these observations and to explore potential gene-
environment interactions more thoroughly in African
populations.

6. Conclusion

This pilot study found no significant association between
ABO and Rhesus blood groups and periodontal diseases in
the studied population in Cote d’Ivoire. While blood group O
and Rh-positive individuals were more frequently affected,
these blood group systems do not appear to constitute
independent risk factors for periodontal conditions. To
validate and expand upon these findings, future prospective
studies with larger, more diverse populations from different
geographical regions are warranted.

Nevertheless, recording patients” ABO and Rhesus
blood group information during clinical examinations in
periodontal settings may still be useful for future research and
epidemiological monitoring, especially in regions where data
remain limited.
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