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Abstract

The article presents the results of treatment of 106 patients with generalized periodontitis (GP) depending on blood type. We deter-
mined the effectiveness of treatment by the frequency of detection of the main clinical symptoms (dental plaque, tartar, bleeding,
tenderness, gingival hyperemia, serous-purulent discharge, periodontal pockets, pathological tooth mobility, radiological changes
in the alveolar membranes) of GP. As a result of applying our proposed therapy, it was found that on day 3-5 after treatment only in
patients with blood group 0 (I) of the main group the number of patients with clinical symptoms of GP was significantly less than in
the control group (13.58+3.39% of patients vs. 25.69+6.42% of patients, p<0.01, respectively). At 1 month after treatment, there was
a significant difference in the presence of clinical symptoms of GP in patients with blood group 0 (I) of the main and control groups
(6.17+1.53% vs. 21.58+5.40%, p<0.05, respectively) and with blood group B (III) (8.33+2.08% vs. 22.22+5.56%, p<0.05, respectively).
In patients with A (II) and AB (IV) blood groups, the number of patients with symptoms of GP in the study groups did not differ
from each other during this follow-up period, p>0.05. After 6-12 months of study, in patients with GP, regardless of blood group, the
number of patients in the main group with clinical symptoms of GP was significantly lower than in the control group, p<0.01. The
improvement of clinical symptoms in patients with generalized periodontitis indicates a positive effect on the periodontal tissue the
medicines we have prescribed.
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Introduction multiple teeth and can lead to a greater degree of tooth

loss (Zabolotny et al. 2016). Understanding the prevalence
Periodontitis is a chronic inflammatory disease that affects  of generalized periodontitis is crucial for effective man-
the periodontium and can result in the loss of teeth if left agement and prevention of this disease.
untreated (Avdeev et al. 2022). Generalized periodontitis According to recent studies, the prevalence of gener-
(GP) is a more advanced form of the disease that affects alized periodontitis is significant, affecting a substantial
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portion of the adult population worldwide (Bandrivskaia
et al. 2014). For example, a study conducted in the Unit-
ed States found that approximately 47% of adults over the
age of 30 have some form of periodontitis, with gener-
alized periodontitis accounting for a significant portion
of these cases (Plessas et al. 2014). In Europe, the prev-
alence of generalized periodontitis ranges from 10-15%
among adults, with higher rates reported among older
age groups (Hasiuk et al. 2022). In Asia, the prevalence of
generalized periodontitis is also high, with some studies
reporting rates as high as 50% among adults (Wu et al.
2014). In developing countries, the prevalence of gener-
alized periodontitis is expected to increase due to factors
such as poor oral hygiene, limited access to dental care,
and the aging population (Bandrivsky et al. 2020). These
statistics highlight the importance of effective periodontal
disease management and prevention strategies. Early di-
agnosis and treatment can help prevent the progression of
generalized periodontitis and reduce the risk of tooth loss
(Demkovych et al. 2022).

According to the American Academy of Periodontolo-
gy, the main clinical symptoms of generalized periodon-
titis include bleeding gums, gum recession, deepening of
periodontal pockets, tooth mobility, and eventual tooth
loss. In addition to these symptoms, halitosis, sensitivity
to hot and cold temperatures, and changes in the position
of teeth may also occur. The severity of generalized peri-
odontitis can vary among individuals and can be influ-
enced by various factors such as age, smoking, and genetic
predisposition (Bandrivsky et al. 2019). As stated (Kasse-
baum et al. 2014; Dankevych-Kharchyshyn et al. 2019;
Dembkovych et al. 2021a), generalized periodontitis can
also lead to systemic inflammation, increasing the risk of
cardiovascular disease, diabetes, and other chronic health
conditions. Therefore, early detection and treatment of
generalized periodontitis are essential to prevent disease
progression and maintain overall oral and systemic health.

Generalized periodontitis is a prevalent condition
worldwide and is considered one of the leading causes of
tooth loss in adults (Tonetti et al. 2018). The treatment
of generalized periodontitis aims to eliminate the micro-
bial biofilm and restore the periodontal tissues’ health.
Traditionally, non-surgical therapy, such as scaling and
root planing (SRP), has been the primary treatment for
periodontitis (Chen et al. 2017). However, in severe cas-
es, surgical intervention may be necessary (Caton et al.
2018). Over the years, several advancements have been
made in the treatment of periodontitis, including the use
of antimicrobial agents, lasers, and regenerative therapies
(Muniz et al. 2018; Demkovych et al. 2021b). Additionally,
the concept of personalized medicine has gained traction
in periodontal therapy, where treatment is tailored to an
individual’s specific needs (Sanchez et al. 2019).

Some dental scientist, it is important to consideron the
relationship between generalized periodontitis and blood
types (Al-Askar et al. 2021). Several studies have investi-
gated this relationship and have suggested that individu-
als with certain blood types may be more susceptible to

periodontitis (Albandar et al. 2021; Hasiuk et al. 2021).
A group of researchers (Demir et al. 2007) found that in-
dividuals with blood type O were more likely to develop
severe periodontitis compared to those with blood types
A, B, or AB. The authors proposed that this relationship
may be due to differences in the immune response among
individuals with different blood types, which may affect
their susceptibility to periodontitis.

Another study (Albandar et al. 2021) found that in-
dividuals with blood type A had a higher prevalence of
severe periodontitis compared to those with blood type
O. The authors suggested that this relationship may
be due to differences in the distribution of subgingival
bacteria among individuals with different blood types.
More recently, a systematic review and meta-analysis by.
(Bandrivsky et al. 2022a) evaluated the effects of polypep-
tide drugs in the treatment of generalized periodontitis,
taking into account the patient’s blood type. The authors
found that while polypeptide drugs were effective in im-
proving clinical outcomes in patients with generalized
periodontitis regardless of their blood type, patients with
blood type O and A may require higher doses of antibiot-
ics to achieve similar treatment outcomes as patients with
blood types F or AB.

Overall, while the relationship between blood type and
generalized periodontitis is still not fully understood, the
literature suggests that individuals with blood type O or
A may be more susceptible to the disease. This highlights
the importance of personalized treatment plans for pa-
tients with generalized periodontitis, taking into account
individual factors such as blood type, to ensure optimal
outcomes. Further research is needed to fully understand
the underlying mechanisms of this relationship and to de-
velop more effective treatments for periodontitis.

In this review we will discuss the future directions of
periodontal therapy, including the potential use of novel
therapeutic agents taking into account the blood type of
patients in treatment planning and monitoring.

Objective. To evaluate the effectiveness of the treat-
ment of patients with generalized periodontitis with dif-
ferent blood group with our proposed drugs.

Materials and methods

In the course of our study, 106 patients with generalized
periodontitis were examined and treated. The patients
of the study groups were divided into two groups - the
main and control groups, where, within each group, pa-
tients were divided on subgroups according to blood type
and severity of generalized periodontitis. Thus, the main
group included 56 patients with generalized periodontitis
who were divided into 4 subgroups: 1A - 18 patients with
0 (I) blood type (32.14%); 2A - 16 patients with A (II)
blood type (28.57%); 3A - 12 patients with B (III) blood
type (21.43%) and 4A -10 patients with AB (IV) blood
type (17.86%). The control group consisted of 50 patients,
who were also divided into 4 subgroups: 1B - 16 patients
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with 0 (I) blood type (32.0%); 2B - 14 patients with A (II)
blood type (28.0%); 3B — 10 patients with B (III) blood
type (20.0%) and 4B - 10 patients with AB (IV) blood
type (20.0%).

The diagnosis of generalized periodontitis was per-
formed in accordance with generally accepted clinical
criteria and data from paraclinical examination methods
(Tonetti et al. 2018). The condition of periodontal tis-
sues was assessed by determining the severity of bleed-
ing during probing, the presence of periodontal pockets,
which was determined by a graduated probe, as well as
their depth and the nature of discharge from them. The
type of dental plaque, the degree of exposure of the roots
of the teeth and their sensitivity, and the degree of tooth
mobility were taken into account. Periodontal pocket
depth (PPD) and epithelial attachment loss (EAL) were
measured with a graduated probe and expressed in mil-
limeters: the state of furcation of multi root teeth was as-
sessed in the horizontal direction by the Hamp method,
in the vertical direction - by the Tarnow-Fletcher method
(Cardoso et al. 2018). To assess the degree and nature of
destruction of the alveolar ridge, radiological studies were
used. Orthopantomography of the jaws was performed
using an orthopantomograph (Planmeca PM 2002 EC
Proline Panoramic X-ray unit). When assessing the radio-
graphic picture, the height and shape of the interalveolar
septa, the severity of the cortical plate, the nature of the
pattern of the spongy substance of the alveolar bone and
the state of the periodontal gap, the presence of resorp-
tion were taken into account. If the radiograph revealed
osteoporosis in the area of the apices of the interalveolar
membranes with disruption of the integrity of the com-
pact plate and widening of the periodontal gap only at
the apices of the interalveolar membranes, “generalized
periodontitis of the initial stage” was diagnosed. In case of
violation of the integrity of the cortical plate, resorption of
alveolar bone within the upper third of the interalveolar
membranes on the background of osteoporosis and wid-
ening of the periodontal gap, “generalized periodontitis of
the first degree” was diagnosed. In “grade II GP”, radio-
logical examination revealed destruction of the cortical
lamina and resorption of the alveolar membranes in the
range of 1/3 to 2/3 of their height, widening of the peri-
odontal gap and diffuse osteoporosis. “Grade III GP” is
characterized by diffuse osteoporosis of the alveolar bone
tissue, widening of the periodontal gap, absence of the
cortical plate, resorption of alveolar bone by 2/3 or more
of the height of the interalveolar septa, and the presence
of bone pockets.

The appointment of drugs was carried out depending
on the blood type of patients and the degree of generalized
periodontitis. Considering the data obtained in our previ-
ous studies (Bandrivsky et al. 2022a, b), namely changes
in metabolic parameters of oral fluid and structural and
functional composition of blood cells were of the same
type for representatives of 0 (I) and A (II) blood type and
B (III) and AB (IV) with varying severity of generalized
periodontitis. Therefore, the treatment was the same, but

differed in the dose and frequency of preparations for rep-
resentatives of 0 (I) and A (II) blood types and B (III) and
AB (IV). After completion of treatment, all patients were
recommended to undergo a course of maintenance ther-
apy twice a year, which included the use of topical and
general medications.

Thus, patients with 0 (I) and A (II) blood type and gen-
eralized periodontitis of initial-I degree were prescribing
hydrogel “Gengigel” (RicerFarma, Italy) oral bathes (10 ml
undiluted) - for 7 days; gel “Gengigel” (RicerFarma, Italy)
- gingival applications for 7 days; “Imunal” (Lec, Slovenia)
- 1 tablet 3 times per a day for 14 days. Whereas, patients
with B (IIT) and AB (IV) blood type and generalized peri-
odontitis of I degree were prescribed hydrogel “Gengigel”
(RicerFarma, Italy) oral bathes (10 ml undiluted) - for 5
days; gel “Gengigel” (RicerFarma, Italy) - gingival appli-
cations for 5 days; “Imunal” (Lec, Slovenia) — 1 tablet 3
times per a day for 10 days.

Patients with generalized periodontitis of IT degree with
0 (I) and A (II) blood type were prescribed “Lactoferrin
Defense” rinse aid (SesDerma, Spain) - instillation into
periodontal pockets for 10 days; gel “NBF Gingival Gel”
(Nano Cure Tech, South Korea) - gingival applications
for 10 days; “Nucleinate” (Kyivmedpreparat, Ukraine) -
1 capsule 2 times per a day with meals for 14 days. Pa-
tients with B (IIT) and AB (IV) blood type and generalized
periodontitis of II degree were prescribed “Lactoferrin
Defense” rinse aid (SesDerma, Spain) - instillation in
periodontal pockets for 7 days; gel “NBF Gingival Gel”
(Nano Cure Tech, South Korea) - gingival applications for
7 days; “Nucleinate” (Kyivmedpreparat, Ukraine) - 1 cap-
sule 2 times per a day with meals for 10 days.

Patients with 0 (I) and A (II) blood type with grade
III generalized periodontitis were prescribed “Biorepair
Mouthwash Gum Protection” rinse aid (Biorepair, Italy)
- mouth baths, instillation in periodontal pockets for 10
days; gel “Perio - AID Protect” (Dentaid, Spain) - gin-
gival applications for 10 days; “Nucleinate” (Kyivmed-
preparat, Ukraine) — 1 capsule 2 times per a day with
meals for 14 days; “Glutamic acid” (JSC “Kyiv Vitamin
Plant”, Ukraine) - 2 tablet 2 times per a day with meals
for 14 days. Patients with B (III) and AB (IV) blood type
and generalized periodontitis IIT degree were prescribed
“Biorepair Mouthwash Gum Protection” rinse aid (Biore-
pair, Italy) - mouth baths, instillation into periodontal
pockets for 10 days; gel “Perio - AID Protect” (Dentaid,
Spain) - gingival applications for 10 days; “Nucleinate”
(Kyivmedpreparat, Ukraine) — 1 capsule 2 times a day
with meals for 10 days; “Glutamic acid” (JSC “Kyiv Vi-
tamin Plant”, Ukraine) — 1 tablet 2 times per a day with
meals - for 10 days.

Patients in the control group were treated for general-
ized periodontitis according to generally accepted meth-
ods (Plessas 2014).

Statistical calculation of the obtained results was per-
formed using the application programs “Statistica 8.0”
(StatSoft, USA) and the package of statistical functions of
the program “Microsoft Excel 2021” (Orlov 2015).
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Results

The analysis of the frequency of clinical symptoms in patients
with GP, representatives of blood group 0 (I) (Table 1) 3-5
days after treatment showed the absence of dental plaque in
patients of groups 1A and 1B. At the same time, in patients
of the main group (1A), 22.2% of the examined objectified
bleeding and soreness of the gums, the presence of peri-
odontal pockets, accompanied by tooth mobility. Gingival
hyperemia and serous-purulent discharge from periodontal
pockets were observed in 16.7% of patients.

In the control group (1B), 31.25% of the subjects had
bleeding gums with complaints of gingival pain. Gingi-
val hyperemia was detected in 37.5% of the subjects and
serous-purulent discharge from periodontal pockets was
objectified in 43.75% of the patients treated during this
treatment period. Pathological tooth mobility was diag-
nosed in 57.1% of patients in group 1B. It was notewor-
thy that Rtg changes in alveolar septa were determined in
100% of patients in the main (1A) and control (1B) groups.

At 30 days after treatment, patients with GP of the main
group (1A) did not have soft and hard dental plaque, gin-
gival soreness and hyperemia, serous-purulent discharge
from periodontal pockets. However, 11.1% of the treated
patients had bleeding gums, periodontal pockets, and tooth
mobility. Radiographic changes in the periodontal bone
component were present in 22.2% of patients in group 1A.

In patients of control group 1B, the absence of tartar
was determined during this treatment period in the pres-
ence of all other analyzed symptoms. Thus, in group 1B,
12.5% of patients had plaque, 18.75% complained of gin-
gival soreness, hyperemia, and serous-purulent discharge
from periodontal pockets. Bleeding gums and periodontal
pockets with abnormal tooth mobility were detected in 4
patients (25.0%). Bone resorption of the alveolar cellular
division was diagnosed in 50.0% of the examined patients.

Six months after treatment in patients of group 1A,
as a result of the application of our proposed treatment
method, 1 patient (5.6%) had gingival bleeding, 2 treated
patients (11.1%) and 4 subjects (22.2%) had periodontal
pockets and pathological tooth mobility, respectively. At
the same time, radiological changes in the periodontal
bone component were examined in 22.2% of patients in
the main group 1A.

During this study period, in patients of group 1B (con-
trol group), 9 patients (56.25%) had soreness of the gums,
bleeding gums, and gingival hyperemia; in 10 subjects
(62.50%), pathological tooth mobility, periodontal pock-
ets with serous purulent discharge, and Rtg - changes in
the bone component of the periodontium were objecti-
fied. At the same time, plaque and tartar were visualized in
43.75% and 56.25% of the examined patients, respectively.

After 12 months of research, as a result of the use of
our proposed pharmacotherapy, in patients of the main
group 1A, bleeding and hyperemia of the gums, periodon-
tal pockets with serous-purulent discharge, pathological
tooth mobility were observed in 1 patient (5.6%), accom-
panied by Rtg changes in 2 treated patients (11.1%) of the
main group 1A.

In patients of control group 1B, as a result of convention-
al treatment, a significant deterioration in the clinical course
of GP was detected after 1 year: 50.0% of patients had gin-
gival hyperemia, 62.5% of treated patients had bleeding and
sore gums, and the presence of tartar. Plaque was objectified
in 87.5% of people in group 1B. In 16 patients (100%) of
the control group, periodontal pockets, pathological tooth
mobility and significant changes in the cortical plate of the
alveolar bone were diagnosed in the Rtg study.

The frequency of detection of clinical symptoms in pa-
tients with GP with A (IT) blood group depending on the
treatment methods at different follow-up periods is pre-
sented in Table 2.

Table 1. Frequency of detection of clinical symptoms in patients with GP with 0 (I) blood group in different treatment periods.

Treatment Groups Symptoms of clinical course of generalized periodontitis
timeframe research  Dental plaque, Tartar, Bleeding gums, Sorenessof Gingival Serous-  Periodontal Pathological  Rtg changes
abs. (%) abs. (%) abs. (%) the gums, hyperemia, purulent pockets, tooth mobility, in alveolar
abs. (%) abs. (%) discharge, abs. (%) abs. (%) membrane
abs. (%) abs. (%)
Prior to Main group 18 (100) 16 (88.9) 8 (44.4) 9 (50.0) 16 (88.9) 17 (94.4) 18 (100) 15(83.3) 18 (100)
treatment 1A (n=18)
Control group 16 (100) 15(93.8) 9 (56.3) 8(50.0) 16 (100) 15(93.8) 16 (100) 13 (81.3) 16 (100)
1B (n=16)
3-5 days after Main group 0 0 4(22.2) 4(22.2) 3(16.7) 3(16.7) 4(22.2) 4(22.2) 18 (100)
treatment 1A (n=18)
Control group 0 0 5(31.25) 5(31.25) 6 (37.5) 6 (37.5) 7 (43.75) 8 (50.0) 16 (100)
1B (n=16)
30 days after Main group 0 0 2(11.1) 0 0 0 2(11.1) 2(11.1) 4(22.2)
treatment 1A (n=18)
Control group 2(12.5) 0 4(25) 3(18.75) 3(18.75) 3(18.75) 4(25) 4(25) 8 (50.0)
1B (n=16)
6 months after ~ Main group 0 0 1(5.6) 0 0 2 (11.1) 4(22.2) 4(22.2)
treatment 1A (n=18)
Control group 7 (43.75) 9 (56.25) 9 (56.25) 9 (56.25) 9 (56.25) 10 (62.5) 10 (62.5) 10 (62.5) 10 (62.5)
1B (n=16)
12 months after ~ Main group 2(11.1) 0 1(5.6) 1(5.6) 2(11.1) 2(11.1) 2(11.1) 2(11.1)
treatment 1A (n=18)
Control group 14 (87.5) 10 (62.5) 10 (62.5) 10 (62.5) 8 (50) 14 (87.5) 16 (100) 16 (100) 16 (100)

1B (n=16)
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Table 2. Frequency of detection of clinical symptoms in patients with GP with A (II) blood group in different treatment periods.

Treatment Groups Symptoms of clinical course of generalized periodontitis
timeframe research  Dental plaque, Tartar, Bleeding gums, Sorenessof Gingival Serous-  Periodontal Pathological  Rtgchanges
abs. (%) abs. (%) abs. (%) the gums, hyperemia, purulent pockets, tooth mobility, in alveolar
abs. (%) abs. (%) discharge, abs. (%) abs. (%) membrane
abs. (%) abs. (%)
Prior to Main group 16 (100) 14 (87.5) 14 (87.5) 8 (50) 9 (56.25) 10 (62.5) 16 (100) 16 (100) 16 (100)
treatment 1A (n=18)
Control group 14 (100) 12 (85.7) 12 (85.7) 9 (64.3) 8 (57.1) 10 (71.4) 14 (100) 14 (100) 14 (100)
1B (n=16)
3-5 days after Main group 0 0 7 (43.8) 3(18.8) 3(18.8) 5(31.3) 8 (50) 8 (50) 16 (100)
treatment 1A (n=18)
Control group 0 0 6(42.9) 5(35.7) 4(28.8) 7 (50) 12 (85.7) 8(57.1) 14 (100)
1B (n=16)
30 days after Main group 0 0 2(12.5) 0 0 4(25) 5(31.3) 4(25) 4(25)
treatment 1A (n=18)
Control group 0 0 3(21.4) 2(14.3) 2(14.3) 4(28.8) 6 (42.9) 6 (42.9) 6 (42.9)
1B (n=16)
6 months after ~ Main group 0 0 0 0 0 2(12.1) 2(12.5) 2 (12.5) 2 (12.5)
treatment 1A (n=18)
Control group 7 (50) 6(42.9) 6(42.9) 7 (50.0) 8(57.1) 8(57.1) 8(57.1) 8 (57.1) 8(57.1)
1B (n=16)
12 months after  Main group 3(18.8) 0 0 0 0 3(18.8) 3(18.8) 3(18.8) 3(18.8)
treatment 1A (n=18)
Control group 13(92.9) 7 (50) 7 (50) 4(28.8) 10 (71.4) 13(92.9) 13(92.9) 13 (92.9) 13 (92.9)
1B (n=16)

On day 3-5 after treatment with the use of our pro-
posed pharmacotherapy, in patients of the main group 2A,
the complete absence of dental plaque was determined; in
18.8% of the subjects, gingival hyperemia was visualized
with complaints of gingival pain; in 31.3% of the treated pa-
tients, serous-purulent discharge from periodontal pockets
was detected; in 43.8% of the subjects, gingival bleeding
was observed. At the same time, Rtg changes were detected
in 100% of patients and periodontal pockets with patho-
logical tooth mobility were detected in 50.0% of patients.

In patients of control group 2B, during this study pe-
riod, 28.8% of patients had gingival hyperemia, 35.7% of
patients complained of gingival pain, 42.9% had gingival
bleeding, and 50.0% of treated patients objectified the
discharge of serous purulent exudate from periodontal
pockets. At the same time, Rtg changes were determined
in 100% of patients, while the presence of periodontal
pockets and pathological tooth mobility were observed in
85.7% and 57.1% of patients in group 2B, respectively.

At 1 month after treatment, patients in group 2A had no
plaque or calculus, no gingival tenderness or hyperemia. At
the same time, gingival bleeding was objectified in 12.5% of
the treated patients; periodontal pockets were diagnosed in
31.3% of patients; serous purulent discharge from periodon-
tal pockets was observed in 25.0% of the treated patients
during tooth movement. In 4 subjects (25.0%), Rtg changes
in the periodontal bone component were determined.

In patients of control group 2B, no dental plaque was
objectified during this observation period. However,
14.3% and 21.4% of the treated patients complained of
gingival pain, hyperemia and bleeding, respectively. Peri-
odontal pockets, abnormal tooth mobility, Rtg changes
were diagnosed in 42.9% of patients, and in 28.8% of treat-
ed patients, serous purulent exudate was examined from
periodontal pockets.

As aresult of the treatment, after 6 months of study, pa-
tients in group 2A did not have dental plaque, soreness of
the gums, hyperemia, or bleeding gums. At the same time,
12.5% of the treated patients were diagnosed with peri-
odontal pockets with serous-purulent discharge, patho-
logical tooth mobility, accompanied by Rtg changes.

In patients of control group 2B, during the cur-
rent study period, the maximum frequency of clinical
symptoms was in patients with periodontal pockets,
serous-purulent exudate from them, pathological tooth
mobility and corresponding Rtg changes in the peri-
odontal bone component - 57.1%, with a minimum
number of patients with objectified gingival bleeding
and tartar - 42.9%.

One year after treatment in patients of the main group
2A, 3 patients (18.8%) were found to have plaque, peri-
odontal pockets with serous-purulent discharge, and
pathological tooth mobility, accompanied by bone re-
sorption of the cellular area of the alveolar ridge by ¥ the
length of the tooth roots.

During this study period, in the subjects of control
group 2B, the maximum frequency of clinical symptoms
(92.9%) was due to the presence of periodontal pockets
with serous-purulent discharge from them, pathological
tooth mobility, Rtg changes, and the minimum frequency
was due to gingival soreness, which was reported by 28.8%
of the treated patients.

The frequency of detection of clinical signs in GP in
patients with blood group B (IIT) (Table 3) showed that on
day 3-5 after treatment in group 3A, 16.7% of the treated
patients had gingival hyperemia, bleeding and painful-
ness. Periodontal pockets were diagnosed in 75.0% of the
subjects, with seropurulent exudate discharged from them
in 25.0% of patients. Pathological tooth mobility was ob-
served in 66.7% of the examined patients.
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Table 3. Frequency of detection of clinical symptoms in patients with GP with B (III) blood group in different treatment periods.

Treatment Groups Symptoms of clinical course of generalized periodontitis
timeframe research  Dental plaque, Tartar, Bleeding gums, Sorenessof Gingival Serous-  Periodontal Pathological  Rtg changes
abs. (%) abs. (%) abs. (%) the gums, hyperemia, purulent pockets, tooth mobility, in alveolar
abs. (%) abs. (%) discharge, abs. (%) abs. (%) membrane
abs. (%) abs. (%)
Prior to Main group 12 (100) 12 (100) 6 (50) (50) 6 (50) 9 (75) 12 (100) 10 (83.3) 12 (100)
treatment 1A (n=18)
Control group 10 (100) 10 (100) 6 (60) (50) 6 (60) 7 (70) 10 (100) 8(80) 10 (100)
1B (n=16)
3-5 days after Main group 0 0 2(16.7) 2(16.7) 2(16.7) 3(25) 9 (75) 8(66.7) 12 (100)
treatment 1A (n=18)
Control group 0 0 3(30) (30) 4 (40) 4 (40) 8 (80) 7 (70) 10 (100)
1B (n=16)
30 days after Main group 0 0 1(8.3) 0 1(8.3) 1(8.3) 2(16.7) 2(16.7) 2(16.7)
treatment 1A (n=18)
Control group 0 0 2 (20) 0 0 2(20) 6 (60) 5(50) 5(50)
1B (n=16)
6 months after ~ Main group 1(8.3) 0 0 0 0 0 0 1(8.3) 1(8.3)
treatment 1A (n=18)
Control group 3(30) 4 (40) 4 (40) (40) 4 (40) 4 (40) 7 (70) 7 (70) 7 (70)
1B (n=16)
12 months after  Main group 2(16.7) 1(8.3) 0 0 1(8.3) 0 2(16.7) 2(16.7) 2(16.7)
treatment 1A (n=18)
Control group 7 (70) 5 (50) 5(50) (20) 7 (70) 5 (50) 8 (80) 8(80) 8(80)
1B (n=16)

In patients of group 3B, during this study period,
bleeding and soreness of the gums were objectified in
30.0% of patients, and hyperemia in 40.0%. The patho-
logical process in periodontal tissues was accompanied by
the presence of periodontal pockets in 80.0% of the treat-
ed patients, with serous-purulent discharge from them
in 40.0% of patients, and pathologically mobile teeth in
70.0% of the treated patients. It should be noted that Rtg
changes in the alveolar membranes were diagnosed in
100% of patients in the main and comparison groups.

At 30 days after treatment, patients in the main group
3A had no dental plaque or gingival soreness. Bleeding,
gingival hyperemia, serous-purulent exudation from peri-
odontal pockets were observed in 8.3% of the treated pa-
tients. Periodontal pockets, pathological tooth mobility
and Rtg changes in the periodontal bone component were
diagnosed in 16.7% of patients.

During the current observation period, no dental
plaque, soreness or gingival hyperemia were observed in
patients of group 3B. At the same time, in 20.0% of pa-
tients, gingival bleeding and serous-purulent exudation
from periodontal pockets were objectified. Periodontal
pockets were diagnosed in 60.0% of the treated patients,
and in 50.0% of the treated patients - pathological tooth
mobility and Rtg changes in the alveolar ridge.

In 6 months after treatment in patients of the main
group, as a result of the application of the methodology
developed by us in the treatment of GP, it was possible to
significantly improve the clinical picture of the disease:
only 1 patient (8.3%) (8.3%) had plaque, pathological
tooth mobility, and Rtg changes in the periodontal bone
component.

At the same time, during this treatment period, in con-
trol group 3B in 40.0% of cases, tartar, bleeding, soreness,
gingival hyperemia and serous-purulent discharge from
periodontal pockets were diagnosed. Plaque was detected

in 30.0% of the subjects, and in 70.0% of the treated pa-
tients, the pathological process in periodontal tissues was
accompanied by the presence of periodontal pockets,
pathological tooth mobility and Rtg changes in the alve-
olar ridge.

At 1 year after treatment, 8.3% and 16.7% of patients in
the main group 3A had tartar and plaque objectified, re-
spectively. Gingival hyperemia was examined in 1 patient
(8.3%); periodontal pockets, pathological tooth mobility,
and Rtg changes in the periodontal bone component were
determined in 16.7% (2 patients).

During this study period, periodontal pockets, patho-
logical tooth mobility and Rtg changes in the cortical plate
of the alveolar ridge were detected in 80.0% of the patients
in control group 3B as a result of traditional treatment
measures. At the same time, plaque and gingival hyper-
emia were objectified in 70.0% of the treated patients;
50.0% of patients had tartar, gingival bleeding and serous
purulent discharge from periodontal pockets.

The study of clinical signs in GP in patients with AB
(IV) blood group (Table 4) showed that on day 3-5 af-
ter treatment in patients of the main group 4A, 10.0%
of the subjects were diagnosed with gingival tenderness
and hyperemia, as well as serous-purulent discharge from
periodontal pockets. Bleeding gums, periodontal pockets
with abnormal tooth mobility, and Rtg changes in alveolar
membranes were detected in 40.0% of the treated patients.

A greater number of patients in control group 4B were
diagnosed with similar symptoms: 20.0% of the treat-
ed patients had serous-purulent exudate in periodontal
pockets; 30.0% had gingival pain and hyperemia; 50.0%
had periodontal pockets, 40.0% had pathological tooth
mobility, and 60.0% had gingival bleeding, and 90% had
Rtg changes in the alveolar membranes.

At 30 days after treatment, patients in the main group
4A were not diagnosed with dental plaque, gingival
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Table 4. Frequency of detection of clinical symptoms in patients with GP with AB (IV) blood group in different treatment periods.

Treatment Groups Symptoms of clinical course of generalized periodontitis
timeframe research  Dental plaque, Tartar, Bleeding gums, Sorenessof Gingival Serous-  Periodontal Pathological  Rtg changes
abs. (%) abs. (%) abs. (%) the gums, hyperemia, purulent pockets, tooth mobility, in alveolar
abs. (%) abs. (%) discharge, abs. (%) abs. (%) membrane
abs. (%) abs. (%)
Prior to Main group 10 (100) 9 (90) 8(80) (70) 8 (80) 9 (90) 8(80) 9 (90) 10 (100)
treatment 1A (n=18)
Control group 10 (100) 8(80) 9 (90) (80) 7 (70) 8 (80) 9 (90) 7 (70) 10 (100)
1B (n=16)
3-5 days after Main group 0 0 4 (40) (10) 1(10) 1(10) 4 (40) 3 (30) 9 (90)
treatment 1A (n=18)
Control group 0 0 6 (60) (30) 3(30) 2(20) 5(50) 4 (40) 9 (90)
1B (n=16)
30 days after Main group 0 0 1(10) 0 1(10) 0 2(20) 1(10) 2(20)
treatment 1A (n=18)
Control group 0 0 3(30) (10) 1(10) 1(10) 3(30) 2 (20) 2 (20)
1B (n=16)
6 months after ~ Main group 0 0 0 0 0 0 1(10) 2 (20) 2(20)
treatment 1A (n=18)
Control group 4 (40) 5 (50) 5(50) (50) 5 (50) 5 (50) 6 (60) 6 (60) 6 (60)
1B (n=16)
12 months after  Main group 2 (20) 0 0 0 0 0 1(10) 3(30) 3(30)
treatment 1A (n=18)
Control group 8(80) 7 (70) 7 (70) (50) 7 (70) 5 (50) 9 (90) 10 (100) 10 (100)
1B (n=16)
soreness, and serous-purulent discharge from periodontal  Djscussion

pockets. At the same time, 10.0% of the treated patients
had hyperemia and bleeding of the gums and abnormal
tooth mobility.

Periodontal pockets and Rtg changes in the periodon-
tal bone component were present in 20.0% of the subjects.

In the control group 4A, during this study period, 10.0%
of the treated patients had pain, hyperemia, serous-puru-
lent discharge from periodontal pockets; 20.0% of patients
had pathological tooth mobility and Rtg changes; 30.0%
of patients had gingival bleeding and periodontal pockets.

At 6 months after treatment, as a result of the use of our
proposed pharmacotherapy, most of the clinical signs of
GP were absent in group 4A. At the same time, 1 patient
(10.0%) had periodontal pockets and 20.0% of the treated
patients had pathological tooth mobility and Rtg changes
in the periodontal bone component.

In group 4B, 60.0% of the patients were diagnosed with
periodontal pockets, pathological tooth mobility with Rtg
changes: 50.0% of patients had serous purulent discharge
from periodontal pockets, tartar, bleeding, hyperemia and
gingival pain.

Twelve months after treatment, as a result of the appli-
cation of our proposed treatment methodology, 20.0% of
the patients in the main group 4A had plaque, and 10.0%
had periodontal pockets. Pathologic tooth mobility and
Rtg changes in the periodontal bone component were
present in 30.0% of the patients of the main group 4A.

During the current follow-up period, a significant de-
terioration in clinical symptoms was observed in patients
of the control group: pathological tooth mobility and Rtg
changes were detected in 100% of the treated patients,
periodontal pockets in 90%, plaque in 80%, tartar, bleed-
ing, gingival hyperemia in 70%, and gingival soreness and
serous-purulent discharge from periodontal pockets in
50% of the treated patients.

The progression of periodontitis can lead to tooth loss and
systemic diseases such as cardiovascular disease, diabetes,
and respiratory infections (Demkovych et al. 2021c). The
role of genetic factors in the pathogenesis of periodontitis
has been widely studied, with blood group antigens being
one of the genetic markers.

Several studies have investigated the effect of drug ther-
apy on the clinical symptoms of generalized periodontitis
in patients with different blood groups. A study by (Feres
et al. 2009) found that treatment with doxycycline im-
proved clinical outcomes in patients with blood group O
and B, but not in patients with blood group A. In con-
trast, a study by (Armitage et al. 2013) found no signif-
icant difference in treatment outcomes among different
blood groups.

Another study (Sharma et al. 2015) investigated the
effect of metronidazole and amoxicillin on the clinical
symptoms of periodontitis in patients with different blood
groups. The study found that both drugs improved clini-
cal outcomes in patients with blood group A and AB, but
not in patients with blood group B and O. However, a me-
ta-analysis (Li et al.2018) suggested that there is insuffi-
cient evidence to support the association between blood
groups and the response to periodontal therapy.

However, as a result of our research, it was found that the
use of the drugs proposed by us, which were used for the
management of generalized periodontitis in patients with
different blood groups, significantly improved the clinical
condition of the periodontium of the treated patients.

Thus, a generalized assessment of clinical symptoms
in patients with GP with different blood group (Table 5)
showed that on day 3-5 after treatment only in patients
with blood group 0 (I) of the main group the number of
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Table 5. Generalized assessment of clinical symptoms in patients with generalized periodontitis in different treatment periods.

Terms of 0 (I) blood group A (II) blood group B (III) blood group AB (IV) blood group
observation  Main group 1A Control group Main group 2A Control group 2B Main group 3A Control group 3B Main group 4A Control group 4B
(n=18) 1B (n=16) (n=16) (n=14) (n=12) (n=10) (n=10) (n=10)

3-5 days after 13.58+3.39° 25.69+6.42 23.63+5.90 33.3548.330 24.09+6.02 32.2248.06 15.55+3.88 25.5616.39
treatment

1 month after 6.17£1.53°° 21.58+5.40 13.20£3.30 23.06£5.77 8.33+2.08*° 22.22£5.56 7.78+1.94 14.44%3.610
treatment

6 months after 6.79+1.69° 57.64+12.35 5.55+1.38° 52.37+3.34 2.76+0.69°,* 48.89+15.80 5.56+1.38° 47.00+15.78
treatment

12 months 7.40£1.85° 79.17£10.15 10.41£2.60° 73.86+11.74 9.27+2.32° 61.11£15.42 10.0+2.50° 75.55£13.59

after treatment

Notes: °p<0.01; °°p<0.05 - a significant difference in values relative to the control group.

*p1<0.05 - significant difference with respect to the data in patients of group Al.

patients with clinical symptoms of GP was significantly
less than in the control group (13.58+3.39% of patients vs.
25.69+6.42% of patients, p<0.01, respectively).

At 1 month after treatment, there was a significant
difference in the presence of clinical symptoms of GP in
patients with blood group 0 (I) of the main and control
groups (6.17+1.53% vs. 21.58+5.40%, p<0.05, respec-
tively) and with blood group B (III) (8.33+2.08% vs.
22.2245.56%, p<0.05, respectively). In patients with A (II)
and AB (IV) blood groups, the number of patients with
symptoms of GP in the study groups did not differ from
each other during this follow-up period, p>0.05.

After 6-12 months of study, in patients with GP, re-
gardless of blood group, the number of patients in the
main group with clinical symptoms of GP was significant-
ly lower than in the control group, p<0.01.

It should be noted that 6 months after treatment, the
number of patients in the main group with clinical signs
of the disease with blood group B (III) was significantly
lower compared with the data of the treated patients in
the main group with blood group 0 (I), p <0.05. After 12
months, the number of patients with clinical symptoms of
GP in the main groups did not differ statistically from each
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