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Introduction

Abstract

BACKGROUND: The development of periodontal diseases depends on the presence of causative
microorganisms, host immunity and risk factors. Although variability present among the types of periodontal
diseases, all are represented to a shared interaction between host and bacteria. ABO blood groups are the most
investigated erythrocyte antigen system. However, limited investigations have been conducted to explore the
alliance between ABO blood groups and periodontal diseases.

AIM: Our purpose was to explore any possible association between the severity of chronic periodontitis with ABO
blood groups and Rh factor.

METHODS: A cross-sectional study was carried out on 205 patients out of 1126 generalised chronic periodontitis
patients (GCP) who were referred to Al-Farabi Colleges, Riyadh, Saudi Arabia. They were categorized into; group
I (mild), group Il (moderate) and group IlI (sever).

RESULTS: The patients with blood group O were at a greater risk to develop GCP irrespective of its severity,
followed by those with blood group A, B, and AB. The dispensation of the Rh factor in all groups exhibited a
significantly greater distribution of Rh positive.

CONCLUSION: Genetic factors such as ABO blood group antigens may act as a risk influencer that affects the
progression and severity of the chronic periodontitis.

include oral hygiene, age, gender, immunity status,
smoking, medications, drug abuse and socioeconomic
status. Although variances that are present among the
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Periodontal diseases, including gingivitis and
periodontitis, are known to be chronic immune
inflammatory responses. The inflammatory reaction in
periodontal diseases involves the triggering of
leucocytes, neutrophils, T-lymphocytes and plasma
cells, also the stimulation of antibodies and chemical
mediators such as cytokines, chemokines and C-
reactive protein. They are among the most common
diseases in all communities and along with dental
caries are considered the main causes of tooth loss
[1]. The development of periodontal diseases depends
on the existence of pathogenic micro-organisms, host
immunity reaction and risk factors. These risk factors

several types of periodontal diseases, all contribute a
shared characteristic of complex host-microbial
interactions. Disease development reflects the
balance between homeostasis and the progression of
the destruction of the periodontal tissues [2], [3].

ABO blood groups are the greatest reported
erythrocyte antigen system where they have been
utilised as haematological biomarkers in scientific
studies and their associations with different diseases
[4], [5]. The ABO blood type system implicates four
blood categories: O, A, B and AB. Blood group O
presents the erythrocytes without true antigen, but
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create antibodies to A and B antigens while Type A
and B blood groups present the erythrocytes that have
the A and B antigens, respectively, and manufacture
antibodies to the other blood type. In contrast, the
Type AB blood group represents erythrocytes that do
not make antibodies to others because they carry both
A and B antigens [6].

The secretion of antigens of ABO blood
groups in the saliva prohibits the ability of micro-
organisms to adhere to the surface of a tooth; this is
because many of these micro-organisms have surface
lectins, which they use to adhere to surfaces of the
body and are often ABO specific. Also, non-secretors
tend to have minor levels of the immunoglobulin A
(IgA) antibodies in the saliva, which may compromise
their ability to keep bacterial counts low [7]. Therefore,
the genetic factors may alter the oral ecology as
genetic dissimilarities in the immune response and
presentation of antigens may indicate the
susceptibility to virulent and periodontal diseases.
However, limited investigations have been revealed to
explore the association between the ABO blood group
and the diseases of periodontal tissues. The majority
of the authors showed a positive correlation between
periodontal diseases and ABO blood groups and
claimed that the different ABO group could be a risk
factor for periodontal diseases [8], [9], [10], [11], [12],
[13], [14], [15]. In contrast, others did not find any
associations between patients who have periodontal
disease and ABO blood groups [16], [17].

Accordingly, this present study was done on
generalised chronic periodontitis (GCP) patients and
their corresponding blood types, to find out if there
was any possible correlation between them. If any,
whether of ABO blood types and the Rhesus (Rh)
factor affect the severity of chronic periodontitis.
Performing investigations in this field help us to
understand more the risk factors of chronic
periodontitis that will give more chances in prevention
and successful treatment in the future.

Our purpose was to investigate any possible
relationship between the severity of chronic
periodontitis, ABO blood groups and Rh factor.

Patients and Methods

The study proposal was evaluated and
accepted by the Ethical Committee of Al-Farabi
colleges, Riyadh, KSA. Informed consent was
received by participants after explaining all the details
of the study.

Researchers investigated 1126 generalised
chronic periodontitis (GCP) patients who were
referred to the periodontology department, Al Farabi
dental hospital, Riyadh, KSA. Patients were selected

randomly according to the following criteria;

Inclusion criteria: -Healthy patients and former
smokers with a clinically confirmed diagnosis of GCP
according to AAP classification [18]; -Females and
males = 30 years old.; -Agreement (written informed
consent) and compliance; -Clinical evidence of
attachment loss in more than 30 % of the present
teeth.

Excluded criteria: -Clinically diagnosed
Gingivitis, Localized Chronic Periodontitis, Aggressive
Periodontitis, non-inflammatory periodontal disease,
acute periodontal diseases; -Current and former
smoker patients; -Any systemic or mental diseases
and systemic conditions like pregnancy; - Patients
under any drugs, which affect periodontal health e.g.
contraceptive pills; -Patients who had periodontal
treatment 6 months prior to the examination; -Patients
who had less than 20 teeth.

A group of 533 systemically fit patients were
recruited, 319 medically compromised patients
whether they smoked or not, and 9 systemically fit
patients who had less than 20 teeth were excluded,
only 205 patients (111 males and 94 females), aged
30-70 were enrolled in our cross-section study
according to inclusion criteria (Figure 1). The study
was based on the examination of the periodontal
condition by two periodontal examiners, along with the
detection of ABO blood groups.

533 patents recruited

328 patients excluded who
did not fulfill the inclusion
criteria

205 patients included in the study

Figure 1: Flow chart

Periodontal Examination and diagnosis of
chronic periodontitis

-Clinical examinations including documented
patient age and gender, medical and dental history,
oral care methods, extra and intra-oral examination
were documented.

The Measurements of the Pocket depth (PD),
Gingival marginal level (GML) and Clinical attachment
loss (CAL) were done manually using periodontal
probe (UNC-15), 3 readings were taken for each
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surface Facially or Lingually/Palatally and the highest
CAL reading was calculated and documented for each
surface to assess the severity of the disease in
periodontal tissues, The cementoenamel junction
(CEJ) was used as reference point if not visible in
case of fixed restoration; restoration margins were
used for these measurements. The workshop of
Australian dental association classified the severity of
chronic periodontitis according to the clinical
attachment loss of the tissues as follows: Mild = 1-2
mm CAL; Moderate = 3 to 4 mm CAL; and Severe =
5 mm CAL [19].

-Horizontal furcation involvements were
evaluated and measured by Naber’s probe, if present.

-Panoramic radiographs used to

evaluate bone loss all over the teeth.

were

-Based on these clinical parameters, the
subjects were segregated into 3 groups:

Group | (Mild Generalized Chronic
Periodontitis): Subjects displayed clinical attachment
loss more than 30 % of sites, CAL between 1-2 mm.

Group Il (Moderate Generalized Chronic
Periodontitis): Subjects displayed clinical attachment
loss more than 30 % of sites, CAL 3-4mm.

Group Il (Severe Generalized Chronic
Periodontitis): Subjects displayed clinical attachment
loss more than 30 % of sites, CAL equal to or more
than 5 mm.

Blood Investigations

Samples of blood were gathered using a
sterile disposable lancet and finger prick methods.
The blood grouping was done using the slide
agglutination method (visual method) for the
determination of the ABO blood group and Rh factor
[20]. Three drops of the patient blood were mixed with
anti-A, anti-B and anti-D separately on a glass slide.
The blood agglutination pattern can be detected from
which the ABO and rhesus D (Rh D) type of blood can
be recognised. Patients were categorised regarding
their blood groups (A, B, AB, O) and Rh status (+, -).

The participants were classified into three
groups; Mild GCP (Group 1), Moderate GCP (group 1)
and Severe GCP (group Ill). The participants and their
ABO blood groups and Rh were analysed and
tabulated. The percentages and distributions were
estimated.

Statistical Analysis

To explore the relationship between the study
groups, ABO blood groups and Rh factor, the
percentage distribution was calculated and the
tabulated data was statistically analyzed, the
comparison of the distribution of blood groups was
performed between the three groups using the Chi-

square test using the SPSS version 19.00 program
(SPSS Inc., Chicago, IL, USA).

Results

In this cross-sectional study, 205 patients
(111 males and 94 females) with clinically and
radiographically diagnosed GCP were divided into 3
groups regarding the severity of GCP. Table 1, and

Figure 2 shows the patients’ characterisation
regarding gender and age disruption.

Table 1: Demographic data

Gender 30-39years %  40-49years % >50 years %
Female (94) 45% 29 14.1 54 26.3 11 53
Male (111) 56% 35 17.1 64 31.2 12 5.8
Total (205) 100% 64 31.2 118 57.5 23 11.2

However, the ages of patients included in this
study were above 30 years old where the noticed
largest group ranged from 40-49 years which
represents 57.5% of the total patients.

30-39 YEARS 40-49YEARS >50 YEARS

female *» male

Figure 2: Demographic representation

Table 2, Figure 3 demonstrates the
distribution of the ABO blood groups in 205patients
with different grades of periodontitis, patients of mild
chronic periodontitis (group 1) had 6% of A blood
group, 5.4% B blood group, 1.5% AB blood group and
10.7% O blood group.

Table 2: Distribution of periodontal status with the blood group
of the study population

Blood Total

no of % Group | % Group Il % Group I %

group patients

A 55 26.8 7M+5F 6 17 M+13 14 TM+6 F 6.8
F

B 47 23 6 M+5 F 5.4 11M+9 9.8 IM+7F 7.8
F

AB 19 9.3 2 M+1F 1.5 7M+2F 4.4 4M + 3F 3.4

[¢] 84 40.9 11 M+ 10.7 19M + 18 11M 12.2

13F 17 F +13F

While moderate chronic periodontitis patients
(group 1) had 14% of A blood group, 9.8% B blood
group, 4.4% AB blood group and 18% O blood group.
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On the other hand, the third group which represented
the severe form of chronic periodontitis (group I11) had
6.8% of A blood group, 7.8% B blood group, 3.4% AB
blood group and 12.2% O blood group.

Total no of patients

Table 5: Association between the between the blood groups

Value df Asymp. Sig. (2-

sided)

Pearson Chi-Square 2.000% 1 .0137

Continuity Correction” .000 1 1.000

Likelihood Ratio 2.773 1 .036

Fisher's Exact Test

Linear-by-Linear 1.000 1 317

Association

N of Valid Cases 2

The RH distributions in all estimated groups
revealed significantly higher results of Rh Positive
(Table 3).

Table 6: Chi-Square Tests

Blood group

Figure 3: Distribution of periodontal status with the blood group of
the study population

On comparison between the four blood
groups, we found that all blood groups’ highest
percentage was related to the moderate form of GCP,
and O blood group had the highest percentage of
either mild (10.7%), moderate (18%) or severe form of
GCP (12.2) in comparison with the other three blood
groups. From this documented data, we find a higher
frequency of GCP in patients with blood group O
followed by A blood group, where among the
surveyed 205 blood samples, O blood group
represented 40.9%, and A blood group represented
26.8% of all three groups of chronic periodontitis.

Table 3: Frequency of Rh factor in subjects with periodontitis

Value df Asymp. Sig. (2-
sided)
Pearson Chi-Square 12.000 9 .00
Likelihood Ratio 11.090 9 .90
N of Valid Cases 4

Rh factor % Group | Group Il Group Il
(Mild GCP) (Moderate GCP)  (Severe GCP)

Rh+ 90.2 41 83 60

Rh- 9.8 7 12 2

Table 3, and 4 exhibits the frequency of Rh
factor of the total 205 participants who had chronic
periodontitis, 184 (90.2%) participants were Rh
Positive, and 21 (9.8%) participants were Rh negative,
the variables of the equation showed statistical
significance between the variables.

Table 4: Variables in the Equation for Rh Factor

B S.E. Wald Df Sig. Exp (B)

Step 0 Constant .000 1.414 .000 1 .021 1.000

P Value = 0.021 < 0.05 Significant

Our results revealed that individuals with
blood group O were at a greater risk to develop GCP
irrespective of its severity, followed by those with
blood group A, B, and AB respectively (Table 2).
Thereby, the patients with the AB blood group had the
least risk to develop GCP. The statistical analysis
gave significant values when comparing the blood
groups in different groups of Periodontitis (Table 5,
and 6).

Discussion

Plaque is a dynamic, well-organised microbial
film that adheres tenaciously to teeth and other hard
surfaces in the oral cavity. It is well known to be the
main cause of periodontal diseases. Numerous
factors may affect the qualitative and quantitative
progress of the microorganisms responsible for
periodontal diseases. Likewise, ABO blood groups
were documented to be effective in bacterial
colonisation and agglutination [21]. The progression of
the disease can be related to host-based risk factors
[13]. Genetic dissimilarities may act as risk or
protective factors for chronic inflammatory reactions
[10]. On the other hand, Offenbacher [22] stated that
less than 20% of the variability of the severity of the
periodontal diseases could be explained by the
number of specific micro-organisms found in disease-
associated plaques. At this moment, the role of
genetic influences has been proposed.

Our study investigated the correlation
between ABO blood group and the severity of the
periodontal disease in systemically healthy patients
with GCP above 30 years, as the chronic periodontitis
don't explore significantly until the third decade [23].

A few early reports in the literature have
considered the association between ABO blood group
and periodontal diseases. Weber and Pastern were
the pioneers in studying the relationship between ABO
blood group and periodontal involvements in 1927. It
was also noted that antigens of the ABO system could
act as receptors for infectious agents [13]. Most of the
previous studies have suggested that the ABO blood
group is one of the genetic risk factors that may lead
to periodontal diseases [3], [11], [12], [13]. While,
Frias and Lopez [17], Barros and Witkop [24] and
Pradhan et al., [25] stated that there is no correlation
between ABO blood group and periodontal diseases.
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In the present study, there was a positive and
significant association between blood group and GCP.
Also, the results revealed that blood group O is
considered as a predictive factor for chronic
periodontitis development and it increases the severity
of this periodontal disease. While the patients with the
AB blood group had the least risk to develop GCP.
Similarly, Arati et al., in 2010 [14] reported that blood
group O presented a greater percentage in the
periodontitis patients and the blood group AB
displayed the least percentage of periodontal
involvements.

The results of our study also correspond to
similar studies conducted by Gawrzewska [8], Demir
et al., [9], Vivek S et al., [12], koregol et al., [15] and
Anup et al.,, [16]. They conducted that individuals’
blood group O and Rh positive had a superior
predisposition for periodontitis. Instead, koregol et al.,
[15] and Gawrezewka [8] reported that patients with
blood group A have more resistance to develop
diseases of the periodontium.

Furthermore, Pai et al., [13] worked in 750
subjects with periodontal diseases. They determined
that there was an existing relationship between
periodontal disease and ABO blood group and there
was a high prevalence of individuals with blood
groups O and AB with healthy periodontal status, but
individuals with blood groups B and A presented
inclination toward unhealthy periodontal involvements.
While, Aravind et al., [11] conducted that there was
a relatively increased percentage of the B blood
group in subjects with gingivitis and periodontitis while
the subjects of O blood group had higher percentage
healthy periodontium.

In contrast, some investigators demonstrated
that patients with blood group B were found to be
superior in the risk of developing periodontitis [3], [10],
[13]. Also, Mortazavi et al., [26] found that
periodontitis did not show any relationship with blood
groups despite the most frequent blood group had
periodontitis was O.

Some studies [27], [28] showed that O and B
were the most frequent blood groups although blood
group A and AB were detected at a lower incidence.
Dental health providers in screening and prevention
programs should consider this finding in addition to
our results.

The Rh factor distributions in the present
study exhibited a significantly greater percentage of
Rh-positive than the Rh-negative factor. Similar
conclusions were reported by numerous authors [3],
[9], [13], [15]. This may be related to the difference in
substitutes of cell membrane proteins, which is
detected by a series of allelic genes at a single locus
[15].

In conclusion, from the data of this study, it
can be concluded that there was a clear relation
between blood group ABO and Rh group with GCP

and its severity. Genetic influences such as blood
group antigens may act as a risk factor that affects the
development and severity of the chronic periodontitis.
Therefore, the information of the ABO blood group of
patients in the periodontal clinics may be given an
advantage in developing early treatment strategies in
highly susceptible individuals. Because there is a
conflict among results of studies, large, diverse
population samples from different geographic regions
with more extended investigations are recommended
to create a more comprehensive evaluation of the
influence of ABO blood group on the health of
Periodontium.
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