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Abstract

Over the last two decades, the study of psychoso-
cial factors in the medical community and cancer
patients and the provision of psychological sup-
port services have become increasingly important
in developed countries. Studies assessing cancer
patients’ needs have revealed that 32% of patients
diagnosed with cancer clearly state the need for
psychological support and psychosocial rehabilita-
tion services. The present study aims to assess the
psychosocial state of women operated for breast
cancer, identify the challenges in the accessibility
of full-value services, and facilitate the formation
of an evidence-based best practice policy. 360
women, after breast cancer surgery, have partici-
pated in the study, among them, 180 women have
received psychosocial rehabilitation training (main
group), and 180 women (control group) have not
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used such service. Face-to-face interviews with
cancer patients and medical staff were conduct-

ed using the questionnaire developed within the
framework of the study. The findings were pro-
cessed by using SPSS standard statistical tests. The
study has highlighted the need for psychological
support and psychosocial rehabilitation of cancer
patients. The need for post-treatment psycho-
logical rehabilitation was reported by 93% of the
main group respondents that is 30% more than the
result in the control group. The same is confirmed
by the survey of medical staff - 97%. It is notewor-
thy that 80% of interviewed medical staff believe
that psychosocial rehabilitation is as important as
other treatment methods. However, in the current
situation, the state fails to ensure access to psy-
chosocial health services for cancer patients. Such
services are mostly provided under private initia-
tives and with donors’ assistance. Generally, the
key barrier to the treatment of cancer patients is
the availability of financial resources. The majority
of interviewed respondents in both groups (main
group — 57.2%, control group — 64%) speak about
a financial problem. The study has also revealed a
low awareness both in cancer patients and medical
staff. Among the interviewed medical staff, 60 %
have no information about the services function-
ing for cancer patients’ physical and psychological
rehabilitation in Georgia. It is noteworthy that
such a study was carried out for the first time in
Georgia. Its results are very important, as prob-
lem identification will help the field specialists to
introduce the best practices. Also, the topics for
future studies have been outlined.

Key words: Breast cancer, psychological support,
psychological rehabilitation, cancer patients.
Abbreviations: IPOS- International Psycho-Oncol-
ogy Society.

Introduction. Evidence-based knowledge about
the influence of psychosocial factors and the im-
portance of psychological support in the medical
community and cancer patients focuses mainly on
psycho-emotional distress, psychiatric compliance,
psychosocial intervention, and quality of life.
Based on various studies, it can be said that gen-
eral psychosocial care in oncology has improved,
though there are still gaps and barriers. Most stud-
ies carried out in the field of psycho-oncology are
focused on breast cancer patients. The first studies
on the effectiveness of the integrated treatment
program show that psychological support and
psychosocial rehabilitation are one of the most im-
portant factors in cancer patients’ treatment. Early
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detection of psycho-emotional distress and iden-
tification of the need for psychological rehabilita-
tion is the best approach to providing psychosocial
care to cancer patients (Joachim Weis “Rationale
of Psychosocial Care for Cancer Patients”, 2015
Apr).

Studies carried out for assessing the needs of
cancer patients reveal that 32 % of cancer patients
clearly state the need for psychological support
and further rehabilitation, including coping with
anxiety, depression, fear of disease recurrence or
progression. Despite identifying the psychosocial
needs of cancer patients, patients often have no
information about what to expect from a psycho-
logical support service. They experience shame or
have a fear that expressing feelings will make them
emotionally more vulnerable (Joachim Weis ,,Psy-
chosocial Care for Cancer Patients “, 2015 Apr).
Diagnosing with cancer disease, placement in a
specialized clinic, treatment, and traumatic sur-
gery, possible accompanying limitations, which
leads to changes in family relationships and profes-
sional activities, are the most stressful for any per-
son. Most patients develop psychogenic reactions
in response to a stressful situation. The patient’s
emotional state prevents the body from adapting
to new conditions, worsens the quality of life,

and affects physical or material well-being, social
relationships, career development, and recreation.
Patients maintain a state of chronic emotional
distress.

Psychological care implies emotional, mental, and
existential support of patients and their family
members in critical situations caused by cancer
disease. It focuses on disease acceptance, adapta-
tion, and the development of stress coping behav-
iors. In this way, psychological support is aimed at
the improvement of the quality of life. According
to the studies, alongside the individual, oncology,
and physical factors, quality of life is significant-
ly affected by the accessibility of psychological
services.

Doctor oncologists, nurses, and psychologists
agree that the quality of life significantly affects
the disease prognosis. Consequently, the study of
health-related quality of life plays an important
role in oncology, both in research and clinical
practice. It provides an accurate description of the
complex system of multifaceted and diverse disor-
ders experienced by cancer patients during the de-
velopment of the disease and its treatment process.
(,Clinical practice guidelines for the psychosocial
care of adults with cancer®, National Breast Cancer
Centre and the National Cancer Control Australia,
April 2003).
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According to international studies, psychothera-
peutic methods positively affect patients’ emotion-
al state and improve the quality of life. Neverthe-
less, a psychologist’s role in a patient’s treatment
is underestimated, and relevant attention is not
given to the patient’s psycho-emotional state.
The study, conducted by the International Psy-
cho-Oncology Society — IPOS in 28 countries, has
revealed that in most countries, psycho-oncology
support as one of the forms of healthcare services
is fragmented, and only a part of the population
receives it. No unified state policy is elaborated,
and the service is presented by a private sector.
The survey states that it is necessary to create a
strong coalition with cancer societies at the na-
tional level and initiate advocacy for research and
patients (Grassi L, Fujisawa D, Odyio P, Asuzu C,
Ashley L, Bultz B, Travado L, Fielding R; IPOS
Federation of Psycho-oncology Societies’ coau-
thors “Disparities in psychosocial cancer care: a
report from the International Federation of Psy-
cho-oncology Societies”, October 2016).

In 2014, TPOS declared that:

Psychosocial cancer care and its accessibility
should be recognized as a universal human right;
Quality cancer care must integrate psychosocial
assistance and rehabilitation;

In cancer patients, stress should be measured as
the 6-th vital sign after temperature, blood pres-
sure, pulse, respiratory rate and pain (Grassi L,
Fujisawa D, Odyio P, Asuzu C, Ashley L, Bultz B,
Travado L, Fielding R; IPOS Federation of Psy-
cho-oncology Societies’ coauthors “Disparities in
psychosocial cancer care: a report from the Inter-
national Federation of Psycho-oncology Societies”,
October 2016).

Situation in Georgia. Georgia was not a part of the
IPOS study; therefore, the situation in Georgia in
this regard has not been assessed. There is no law
on cancer control; existing legal framework makes
it possible to suspend the increasing growth of
mortality caused by cancer diseases and reduce the
complications associated with cancer diseases. The
acting legal framework more or less makes it possi-
ble to respond to the existing challenges: to stop
the increase of mortality caused by cancer and
reduce cancer-related complications.

In 2013, the process of developing a National Can-
cer Control Strategy was coordinated by National
Center for Disease Control and Public Health of
Georgia. Medical staff involved in cancer man-
agement and prevention areas, national experts,
and professional associations were involved in the
working process.
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The goal of the Strategy is to ensure compliance
with international standards and best practice as
a result of the cooperation of all the stakeholders
involved in cancer interventions and international
experts. Among the others, goal #7 implies “Man-
agement of the side effects of treatment and psy-
chosocial rehabilitation of patients”.
The strategy describes the current situation in the
country in terms of cancer prevention and man-
agement and the priorities for 2017-2020, empha-
sizing the need to improve quality control and a
multi sectoral approach; it provides details of the
following interventions:
* Ensuring psychosocial rehabilitation for can-
cer patients at all stages of treatment;
+ Integration of specific psychosocial interven-
tions (psychotherapy, psycho-pharmacology,
etc.) in standard components of cancer patients’
treatment;
+ Access to an adequate quantity of profession-
als (psychologists, social workers, psychiatrists)
in terms of cancer patients’ physical and psy-
chosocial rehabilitation at all levels of medical
services.
Despite the goals and objectives set out in the
National Cancer Control Strategy, no real actions
have been taken in terms of psychosocial support
and rehabilitation for cancer patients. Such ser-
vices are provided fragmented and largely depend
on private sector initiatives and various projects
funded by donor organizations.
In Thilisi, psychosocial service can be received in
several medical institutions operating in the oncol-
ogy area. This service is mostly paid.
In 2019, the Georgian Psycho-Oncology Society
was established, which unites psychiatrists, psy-
chologists, oncologists, and nurses. The Society is
a member of the International Psycho-Oncology
Society — IPOS.

Study goal. This study aims to assess the psycho-
social state of women operated for breast cancer,
identify the challenges in the accessibility of
full-value services, and facilitate the formation of
an evidence-based best practice policy.

Study method. 180 women, participants of
post-surgery psychological support training have
participated in the study. The Control group was
staffed with randomly selected 180 women operat-
ed for breast cancer from 2015 to 2019, who have
never participated in such training. In total, 360
respondents participated in the study. Open Epi,
Version 3, open source calculator — SSPropor study
parameters: expected frequency - 50%, margin of
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error - 5%, design effect — 1 were applied to define
the control group.

The study was conducted based on the findings of
the Biomedical Research Ethical Issues Council of
the University of Georgia.

Face-to-face interviews with cancer patients and
service providing medical staff (oncologist, mam-
mologist, and gynecologist) in regions were con-
ducted within the framework of the study using
the questionnaire developed for the study. The
main and control group interviewing results were
compared considering the following social-eco-
nomic characteristics: age, labor activity, marital
status, education, housing status.

Study findings. After the processing of study find-
ings, differences were identified between the main
and control groups. Analyses of these findings
make it possible to assess the existing reality and
work out the conclusions, significantly contribut-
ing to developing recommendations.

In the case of both groups, it is obvious that pa-
tients (75%) respond to the information about the
diagnosis with a negative stressor (fear, shock,
anxiety).

Both groups of respondents indicate the need

for psychologist’s support during the treatment;
however, the main group’s percentage indicator is
much higher (96%) (Table 1).

Table 1. Is a psychologist’s support needed during
the treatment?

Main group Control group

Quantity % Quantity %

Yes 174 96.7 135 75
No 5 2.8 21 11.7
Don’t know 1 0.6 24 13.3
Total 180 100 180 100

Post-treatment course psychosocial rehabilitation
is considered necessary by the respondents of both
the main group (93.3%) and control group (64.4),
and the majority of medical staff (97.2%) (Table 2
and Table 3).

Table 2. Is it necessary to ensure the accessibility
of qualified psychological support for cancer pa-
tients? (Medical staff questionnaire)

Frequency % Reliable %
Unknown 1 2.8 2.8
Yes 35 97.2 97.2
Total 36 100 100
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Table 3. How much is the psychological rehabil-
itation provided by a specialist needed after the
completion of treatment?

300 1. LsFoMms 0¥ G5 BLogmemol
b FgMs 8379MbsmdOL 3gMom©do?

11

The majority of respondents responded that they
were supported by a psychologist fully (84.4 %) or

partially (69%) during the treatment course (Table 4).

Table 4. How much did a psychologists assistance
help you during the treatment period?

Frequency % Reliable %
Unknown 6 5.2 5.2
No 4 34 34
Yes 98 84.5 84.5
Partially 8 6.9 6.9
Total 116 100 100

More than a third of the main group of respon-
dents speak about the role of patients’ associations
in terms of obtaining information about psycho-
logical rehabilitation (Chart 1).

Chart 1. Who advised you to get psychological sup-
port after the treatment?

Patient associations

Patient with prior experience
Friend, relative

Family member
Doctor/radiotherapist

Onco surgeon

Family doctor

Other

Table 5 demonstrates how did the psychological
rehabilitation course helped the respondents.

A medical staff survey shows that cancer patients
mainly respond with negative stressors (fear,
shock, anxiety, and hopelessness) to the first an-
nouncement of a diagnosis (Table 6).
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Table 5. How did psychological rehabilitation ses-
sions help you?

Frequency| % | Reliable
%

I am calmer than before 85 472 472
I fell more self-confident 57 31.7 | 317
myself
I think about the future 60 333 | 333
more hopefully than
before
I am not so worried about 25 13.9 13.9
a possible failure as before
I am not irritated as before 26 14.4 14.4

Table 6. From your experience, what is the first reac-
tion of cancer patients after telling a diagnosis?

Frequency % Reliable %
Fear 25 69.4 69.4
Shock 7 19.4 19.4
Anxiety 11 30.6 30.6
Agitation 2 5.6 5.6
Hopelessness 14 38.9 38.9
Calmness 3 8.3 8.3
Other 11.1 11.1

More than 60% of interviewed medical staff have
no information about the services available in
Georgia for physical or psychological rehabilita-
tion of cancer patients. It is noteworthy that the
respondents’ group was staffed with family doctors
and narrow field specialists (mammologist, radiol-
ogist, surgeon, and chemotherapist). The majority
of them have more than 10 years of professional
experience (Table 7).

Table 7. (Medical staff questionnaire) Do you possess
information about the services available in Georgia
for physical or psychological rehabilitation of cancer
patients?

Frequency % Reliable %
No 23 63.9 63.9
Yes 13 36.1 36.1
Total 36 100 100

80% of interviewed medical staff believe that psy-
chological support is as important as other treat-
ment methods (Chart 2).

The survey of both medical staff and cancer pa-
tients highlights the financial aspect as a barrier to

comprehensive treatment (Diagram 3 and Table 5).

The majority of medical staff believes that intro-
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ducing and strengthening psychosocial services in
Georgia is possible only with all stakeholders’ joint
involvement (the state, private sector, medical
staff, cancer patients, and media) (Table 9).

Chart 2. How do you assess the importance of
qualified psychosocial services in relation to the
treatment outcomes of cancer patients?

20%

30%

® Assess 35 necessary, butas a
supplementing method to achieve the
resu ft

Is &5 important as othertreatment
methods

Chart 3. Causes of more than 1 month delay be-
tween the diagnosis and its treatment (%) (n=253)

Didn'ttake it seriously
Fnancial aces

Fear
Geographical access
Other
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Table 8. What challenges does a cancer patient
face from the day of diagnosis verification? (Medi-
cal staff questionnaire)

Frequency | % Reliable %
Financial 35 97.2 97.2
Psychological 31 86.1 86.1
Access to medical 2 5.6 5.6
services
Other 5 13.9 13.9

Table 9. The coordinated action of which stake-
holders will make it possible to introduce effective
measures for improving the regulation and accessi-
bility of psychosocial services for cancer patients?

Frequency % Reliable %
State 36 100 100
Private sector 16 44.4 44.4
Medical staft 26 72.2 72.2
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Cancer patients 19 52.8 52.8
Media 15 41.7 41.7
Other 3 8.3 8.3

Discussion. Study findings have outlined that most
cancer patients respond to a diagnosis with nega-
tive stressors that significantly affect the quality of
life and treatment outcomes. Therefore, psychoso-
cial support is necessary both during the treatment
period and after it. This service is not system-
atized in Georgia and is provided fragmented, with
private initiatives and donors’ support. The state
fails to ensure access to these services, despite the
existence of the National Strategy for Cancer Con-
trol, which outlines the actions to be taken in the
provision of services, procurement, monitoring,
and regulatory activities. (The Ministry of Labor,
Health and Social Affairs, National Center for Dis-
ease Control and Public Health. National Cancer
Control Strategy”, 2014).

Lack of awareness of psychological support and
post-treatment rehabilitation services and their ac-
cessibility is low in both cancer patients and medi-
cal personnel. The majority of medical staff recog-
nizes the importance of such service. Furthermore,
most of the medical staff believe that psychosocial
service is as important as other treatment methods.
However, doctors rarely recommend patients to
address the specialists for psychological support
that again demonstrates a low awareness. In most
cases, patients receive such offers from other orga-
nizations, evidencing that such services are mostly
initiated by patients’ associations and the private
sector in Georgia.

One of the key barriers to the treatment of can cer
patients is financial resources.

According to medical staff’s responses, introducing
and strengthening psychosocial services in Georgia
necessarily requires joint work of different stake-
holders - the state, private sector, medical staff,
cancer patients, and media.

Study recommendations. Based on the study find-
ings, the following recommendations have been
developed:

Establish an inter-agency working group to imple-
ment the policies and services outlined in the Na-
tional Cancer Control Strategy and the action plan.
The goal of the group is to develop a psychosocial
area model, to define and segregate competen-

cies within it, taking into consideration relevant
knowledge, skills, attitudes, and capabilities; define
psychological support and rehabilitation service
activities, the volume of their financial support,
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and actors within the model.

Work out the reliable and effective protocol to be
used in clinical practice so that all cancer patients
would receive psychological rehabilitation support
relevant to the best international practice.
Enhance the involvement of primary healthcare
personnel in health-promoting continuing educa-
tion programs.

Strengthen the advocacy for cancer patients: carry
out the needs assessment research, identify, de-
sign and implement psychological support and
psychosocial rehabilitation services; Develop the
indicators for evaluating the effectiveness of ser-
vice implementation; Plan information and me-
dia campaigns to raise awareness and change the
behaviors.
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Summary. Different combinations of human leuko-
cyte antigens and natural killer immunoglobulin-like
receptors may be associated with the development

of drug allergy. The aim of the study was to identify
risk-factors associated with hypersensitivity to local
anesthetic drugs.

Allergy to local anesthetic agents were evaluated

by skin tests and venous blood tests for presence of
allergen-specific immunoglobulins type E by En-
zyme-linked Immunoassay. The skin testes were
performed for lidocaine, mepivacaine, articaine.
Four hundred fifty patients have been included in the
study with age range between 4 and 79 years. Special
questionnaire was used to collect demographic, fami-
ly history and clinical data.

By statistical analysis, the allergic status to local
anesthetic agent was associated with the presence of
allergy to the different types of allergens among pa-
tients’ mothers or sibships, presence of drug allergy,
presence of food allergy, presence of recent infectious
diseases and specific genetic profiles

Both genetic and acquired factors are associated with
the development of hypersensitivity to local anes-
thetic agents. The obtained data can contribute to

the clarification of immunogenetic mechanisms of
development of drug-related allergies.

Key Words: Hypersensitivity, Drug allergy, Local
anesthetic drugs

Introduction. All drugs have the potential to cause
side effects, known as “adverse drug reactions”.
Adverse drug reactions (ADRs) are divided into type
A and type B reactions (Pichler, 2003). Type A reac-
tions are predictable, dose dependent and are related
to the pharmacologic actions of the drug. Type B re-
actions are unpredictable, dose independent and are
unrelated to the pharmacologic actions of the drug.
These reactions are subdivided into drug intolerance,
drug idiosyncrasy, drug allergy and pseudoallergic
reactions (Schmid, Depta & Luthi, 2006). Recent
studies demonstrated that drug-induced hypersensi-
tivity reactions possess strong genetic predisposition,
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specifically, different combinations of human leuko-
cyte antigens (HLA) and natural killer immunoglob-
ulin-like receptors (KIRs) may be associated with the
development of drug allergy (Montafiez, Mayorga

& Bogas, 2017). The aim of the study was to identify
risk-factors (including HLA/KIR polymorphisms)
associated with hypersensitivity to local anesthetic
drugs.

Methodology. Allergy to local anesthetic agents were
evaluated by skin tests and venous blood tests for
presence of allergen-specific immune globulins type
E (IgE) by Enzyme-linked Immunoassay (ELISA).
The skin testes were performed for lidocaine, me-
pivacaine, articaine. ELISA was done for the corre-
sponding anesthetic groups. HLA and KIR typing
were performed by PCR using sequence-specific
oligonucleotide probes (SSOP). Four hundred fifty
patients have been included in the study with age
range between 4 and 79 years. The research had been
started after receiving the positive conclusion from
corresponding ethical committee. Special question-
naire was used to collect demographic, family history
and clinical data.

Results. Presence of hypersensitivity to one of the an-
esthetic agents has been found 20.8% of the subjects.
By bivariate analysis, the allergic status to anesthetic
agent was associated with the presence of allergy

to the different types of allergens among patients’
mothers (diagram#1) or sibships (diagram#2), pres-
ence of drug (diagram #3) and food allergy (diagram
#4), presence of recent infectious diseases (diagram
#5). By multivariate (logistic regression) analysis the
presence of specific HLA/KIR profile (diagrams #6
and #7) was associated with the hypersensitivity to
anesthetic agents.
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Conclusion. Family history, food allergy, drug allergy,
immunogenetic profiles, presence of recent infections
are associated with the development of hypersensi-
tivity to local anesthetic agents. The obtained data
can contribute to the clarification of immunogenetic
mechanisms of development of drug-related allergies.

The list of publications.

Possible risk-factors and primary results of the first
part of our study (including results of skin tests)
were presented on the 12th International Conference
on Allergy and Immunology held in Rome, Italy in
october, 2019 and on X International Conference of
European Academy of Sciences and Research held in
Bonn, Germany in november, 2019.
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Abstract

Aim: The aim of the study was to study obligatory
and voluntary health insurance principles, to identify
a relation between, their cost and insureds’ satisfac-
tion and to develop the recommendations based on
the results.

Methods:Within the framework of bachelor’s thesis,
a descriptive study was conducted by processing the
data of
one of the Georgian private insurance company. The
study provided:
a) comparison and analysis of the mandatory and
voluntary health insurance packages;
b) study the insureds’ satisfaction trough consid-
ering the same criteria.
Satisfaction study conducted through the telephone
survey, participated 268 respondents.
Questionnaire included the qualitative and quanti-
tative questions, by questions of structured ques-
tionnaire should be assessed insureds’ opinion about
appropriateness between the cost of package and its
content.

Results: The health insurance services and limits of
the corporation with obligatory health insurance and
large amount of insureds (employer pays the cost of
basic package, the large amount of the insureds cre-
ated, implemented pooling) are better and the price
of insurance is lower than in the corporation where
the insurance is voluntary, also satisfaction among
employees of such corporation is higher.

Conclusion: Research shows that the employer,
through its financial participation and the imple-
mentation of the obligatory health insurance in the
corporation, provides an opportunity for employees
to offer customers health insurance on better terms
at lower prices, which creates a better social back-
ground within the organization; provides greater
access to medical care and better health conditions
for employees.
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Introduction

The health insurance is a great possibility for person
to manage expenditure of medical services at any
stage of the life.

The main principle of insurance is solidarity, this
means that insurance covers expenditure of medical
services for person who needs it at the specific time
based on the contribution made by certain group of
people (Gerdzmava, 2016).

Health expenditure is high in Georgia as in the
world. Global spending on health continues to rise. It
was about 10% of GDP in 2017.

Health expenditure is the highest in the United States
worldwide. Private health insurance represents on av-
erage 40% of total health expenditure (WHO, 2019).
In 2016, health expenditure was 8.4% of GDP in
Georgia. Private expenditure on health is the leading
in health expenditure structure of Georgia — 61.9%
and this reflect on rapid development of insurance
market (NCDC, 2018).

In 2018, 549 758 beneficiaries enjoyed private health
insurance in Georgia, this rate is increasing.

Amount of premium attracted from the health insur-
ance was 21.01 million Gel. (LEPL State Insurance
Supervision Service of Georgia, 2018).

In these conditions, the importance of insurance

is obvious, its main purpose is to manage rapidly
growing expenditure of health and increase access to
health services.

Private health insurance is individual and corporate
in Georgia (Richardson; Berdznuli, 2017).

Employer insures all employees, covers cost of basic
package and implements obligatory health insurance
or the decision to join and the payment of a premium
is voluntary for employees (Laycock, 2017). Cost of
premium is a main barrier to purchase the insurance
in this case (Egutia et al., 2010).

In view of all described circumstances formed hy-
pothesis, which means that voluntary health in-
surance due to the small numbers of the insureds
can not create enough amount of beneficiaries for
principle of solidarity, this causes deterioration of
insurance terms.
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Methods

On the example of one of the Georgian insurance
company was conducted a descriptive study in May
2019. Study included two parts:

a) comparison and analysis of the mandatory and

voluntary health insurance packages;

b) study the insureds satisfaction.
The insurance contracts were selected from the same
field of the employment with the same age groups.
Difference between these contracts was form of the
premium payment.
In first of them employer covered cost of basic
package and was implementing obligatory insurance
for beneficiaries, second contract is voluntary and
employees covers the insurance premium.
Comparison of the packages implemented according
to services, limits, co-payment and franchise.
For data collecting and quantitative processing was
used database of the insurance company.
Informed consent was received in advance from
company. Excel was used for statistical analysis of
quantitative data.
Trough considering size of the organizations deter-
mined the sample size for the satisfaction study and
were interviewed 268 respondents, who were selected
randomly (95% Confidence Level).
For prevention of recall bias were selected beneficia-
ries who had used the insurance during one month
before the study was conducted. Survey was conduct-
ed with in advance created Structured questionnaire.
The Respondents selected based on the following
principles:

A) Voluntary participation;

b) Informed consent.

Results

The Advantages of services, limits and coverage
were demonstrated in the package of organization
with obligatory health insurance compared with the
organization with voluntary health insurance, such
as: Planned outpatient service, dental service, med-
ication, hospital service and pregnancy/childbirth,
personal manager, treatment abroad Georgia. Insur-
ance terms were compared with one another in the
framework of same cost (Table 1).

Price of the package of organization A was 10% less
than organization B, but content of the package was
better. Advantages were as in coverage, as in the lim-
its and additional benefits.

According the study results the hypothesis is con-
firmed.
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Table 1. Basic differences between packages of organization according to advantages.
Source: results of the study:
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Organization with obligatory health insurance
(organization A)

Organization with voluntary health insurance
(organization B)

1. 10% higher coverage of the planned outpatient
service in provider.

1. Free choice of using planned dental service
(organization A did not have free choice)

2.10% higher coverage of the planned outpatient
service in non-provider.

2. Using of prevention service three times in the
year. (Organization A had two times in the year).

3. 10% higher coverage of the medications prescribed
by a family doctor.

3. Limit of the planned outpatient service more by
1000 Gel.

4. 10% higher coverage of the planned dental service.

5. Limit of the pregnancy/childbirth more by 1000
Gel.

6. Limit of the inpatient service more by 5 000 Gel.

7. Limit of the medications more by 2500 Gel.

8. Limit of the planned dental service more by 2500
Gel.

Figure 1. Appropriateness between insurance premium and packages’ content.
Source: results of the study.
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Figure 2. Did requiredthe service during the insurance period which was not covered?
Source: results of the study.
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Results of the satisfaction study were following:

77% of Insureds from the organization with oblig-
atory health insurance (A) consider that insurance
premium appropriate to content of the packages. This
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rate was 12% less in the second organization with
voluntary health insurance (Figure 1).

52% of insureds from organization A and 70% from
organization B mention that they required some ser-
vices during the insurance period which after condi-
tions were not covered (Figure2).

When asked insureds about their satisfaction with
the company’s service, the difference between organi-
zations A and B was only 3% (Figure 3).

Study aim was not to determine the reasons of dis-
satisfaction, because of can discuss only about hypo-
thetical reasons:

Insureds of organization B enjoyed 5 (five) insurance
packages, most of the respondents used package which
price was much lower compared to organization A.
High price creates more expectations and require-
ments, assessment of the quality of service depends
on these expectations and requirements, satisfaction
is lower when differences between them is greater.
Service satisfaction also depends on some other fac-
tors which are the same for both of the organization,
such as providers, family doctors, hot-line and other.
Answers to three main questions of the study of
respondents who used packages with the same cost
contributed as following: satisfaction of the insureds
from organization A was high for every questions
(Figure 4).
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Conclusion

The results of the study showed that the large num-
ber of beneficiaries allows the insurance company to
offer customers a better price and insurance terms,
which is favorable for creating a better social back-
ground in the company, to maintain a healthy and
satisfied employee (health insurance is one of the
most important benefits for the employee).
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The majority of policyholders, who positively assess
insurance premium value appropriateness to content
of the package, also positively assess the satisfaction
with the service and confirm the desire to continue
the insurance under the same contract.

With the framework of the bachelor’s thesis, based on
the descriptive statistics confirmed opinion, that vol-
untary and obligatory health insurance with different
mechanism of premium payment and number of the
beneficiaries’ effect on the cost and content of the
health insurance.

Based on the conclusion, recommend to the employ-
er to obtain better terms of health insurance at lower
price for its staft with implementation obligatory
health insurance and use possibility to provide better
health conditions of its staff.

On the second hand, insurance company have to
improve quality of service according to the criteria
mentioned in the thesis. Also, an in-depth study of
quality-related issues is interesting.

00 mO60Bs300L 35390l J0bss®lo, Breass
©53b5d990890 5530656LgdL LI D
b 95296 MdL, J930Wgd0m ©39m9L0Y,
9019905350 030Ls, G oo VOMYOIEgds 10%—
0o b53agd0s 89mEg BH030L MmEbobsz00l 3539@0U
0009 905HY. 30605 JuMdgd0 dg0bodbgds,
MMM IRM3Z39070, S15939 W0ToGHIOLS
053539000 dMALobEqdgddo. 5©0bodbweo
390930056 g58m30bstg ga30deos 30043500,
60 3030009Ds oILEIMYIIO0S.

©B39300 3954MmFBogdILmD 3538060930
33930l 8993900 99dwgy0s:

U539 @909 39300 IO
MOQ560D53000L (A) 396958303050 77% M3¢0l,

9 BoEOBMZ93™M 369305 FggLodsdgds 353930
d0bosMLL, BydOYMBEMIOM B39O
MMQ560D53000L (B) 9900bg935d0 50b0dbwyero
3963969090 12%—-00 65309305 (LwyGomo 1).
939> BEZINWO, OMIILOG JIOYNBONIQ
535L9dL 353930l LOMYOGdOL FYLsdsTOLMSL
F0bs5MLm9b, 51939 bGP 5MOL F9BHYMdOowO
9mdLobMHgd0L batolbobs s 3335600l J0dsero.
393000b35b9, L F0M3930500 03¢) 505 IDBWVZIZ30m

Caucasus Journal of Health Sciences and Public Health, Volume 5, Issue 7



https://www.caucasushealth.ge

References

1. Egutia, M., Gotsadze, T., Rukhadze, N. (2010):
Corporate Health Insurance Satisfaction Survey Re-
search Report. Tbilisi http://curatiofoundation.org/
wp-content/uploads/2015/09/44.pdf

2. Gerdzmava, O. (2016): Public Health and manage-
ment. Tbilisi

3. Laycock.R. (2017): Corporate health insurance.
https://www.finder.com.au/health-insurance/corpo-
rate-health-insurance

4. LEPL State Insurance Supervision Service of Georgia
(2018): Review of the insurance market http://in-
surance.gov.ge/Statistics.aspx/Statistics/GetFile/372-
type=4

5. National Center For Disease Control and Public
Health. (2018): Health care short statistical review
https://www.ncdc.ge/#/pages/file/33743289-1df6-
428f-b644-439fc8ab5cae

6. Richardson. E.,Berdznuli N. (2017): Georgia health
system review. http://www.euro.who.int/__data/as-
sets/pdf_file/0008/374615/hit-georgia-eng.pdf?ua=1

7. World Health Organization (2019): Global Spending
on Health: A World in Transition. Switzerland

27

©RM530 bYIYOEObM FMALsbmEgdS
LooHM393™ 39MH0MET0, HIL3MPIBEHS 35LIbYdO
395bsfoms 8999bs06Ms: A mGys6oBsgool
B399 ms 52% @5 B mGysb0bsgools
©BM399wms 70% 50b0dbs3l sBmz9g30m
©IRM530 IGO0 EEM FMALIBYMGIOL Lo FOMMGdSL
(LmEromo 2).

30035600l ImALobMMGO00 3059gMBOWGOSLSD
535330609000 LM 3000b35DY goblibgzogqds A
@5 B 6560530900 dcmMolb ool dbmenmo 3%.
306500056, 59 9¢93Dg 330939 96 0lsbogs dobbo
936G 1305940 gdol JobYHgdols
5965, 59 FoBLHZ53930L sblbs glodegdgeos
39900920 39M50m: B m®H060Bsiools
B39 Gd0 LMo MdID 5 LyEIBM393™
353930, 250m30mbems 61% LocrygdmdL
0530 3539G0M, M53 393019000 bs3gdos A
MO2560D5:300L 3539¢0L VOMYOMEYdsDY. FoMOO
139Lo JAbol 3009000 I dmErmEOobl s
dmnbmgbqdL, 59996 259maobstg dowgdweo
LgH30L0L T9RBBYOSE BEYds 53 FoEO
dmmbm3zbqd0l Gqlsdsdolsc.

dmAbobMMgd0m 305gMmBoErgdsbY 1939 49396l
5bgbl bbgs 0ligMO Bogd@EHMM9do, HMIWdO3

bmeosmol. yxsbd6H0germdols s bm3930b 3353990l dgbsdsdolberds mot9deemgdslborsb.
Pgo®er: 33¢2930b Fgg8990.

100%
B0
60%
405
=
0% — — [ | —_—
56 Gnolodadnn B ondefing Gonbsdadnds 56 3dals Jabembo
dnnlsdadnds
mA mB

LG50 2. ©5D393000 ©9R56530 Us89003060 dmdlbsboygdol bsFotmgds.
pge6e2: 33029300 993980

80%

B0%

40%

20%%

0%
a0

LY LY

mA BB

L59OMS MMH039 MORBODI300LMZ0L, Boo JmEOU:
3613500096900, dmaLabMHJdol dowgdol bidgds,
mxobol 9908900, LoobgMmMIszom LEALIbMMO
(bLmEoomo 3).

3sLbo 33930l 3 J0MOMOE 30Mb35DY, HMIgos
94060l Bmgs Fomdmygbols 96983030500l dog®
©5H03930L d0655OLMSE ©M300gdgdsDY,

3905bsfos 899gabsocac: Abgoglio

0069379 q00l 3539300 IMboGygdEg
M913mY63HO0L Fgdmbzg35d0 A MmEYI6oBsEoOL
3539300 B399 MHgL3MOIbEHMS 3059MmBOEgdS
153039 3000b35Dg 509T53Jos B mMgsbobszool

©BOZIMWDS 3359gMBogdsl (LYo 4).

Caucasus Journal of Health Sciences and Public Health, Volume 5, Issue 7



https://www.caucasushealth.ge

28

bm5m03. 30035600b 8028bsb2598000 30590800985
Pgocre2:3302930b G9@93980

100%
B0%
B0%
4%

20%

- e
SO BaFrommbm SO
S - g s
Jdsymgnero
HA EE

L6500 4. 009899800 dbgsgbo 3539998002 Fbstggderg0s 3059030980l GBS
Pgorea: 3302930b Gggpgbo

100%

dHndos
ggLodadgds Goeglmmn
oofgimemgiel  Smdbobafgbon bymdfromgbel

Jhogegomos

5133365

339306 89099035 583965, OHMA 39698303050
©OQEO JMEMdS BoEIB393M 3028356051
5993l bodw)oeEgdsls FglmogsBml mdbTsc9dgEl
390L0 BOLO S LHEIHBMZI3M 30MMBYOO, M3
bgboy®geos 333560530 39mglio LmEosw Mo
53mbol 99bogdbgers, X 96IOMYE0 s 309YMBOO
056533600l Fglobs@Bbgdes (X 96IMME@dOL
B3935 L9JIYdIYOLM30L JHMN-9M00
d6039369crm3560 d9699330309).

©BOZGM@DS MO GLMdS, rdgo3
©OOIJO0MOE 5BdLBYOL 3M9dool Mmgbmdol
F9L505doBMBSL 3539B0OL obssOLMLD, 305gymBOEOs
9m3LEHMYIOM O SIBEIMYOL 03539

59 dx3O:gdoL BoOwyddo ELbEZI30L

393039 gdolL L®z0b.

150535¢530M b5dMMAoL Bocryargddo
5009M0MdomOo BESEHOLE030L bygmdzgw by
033907905 $969309, O™ 6xdsYMBLMI0MO o

mA

B

aoopfdgugdl
Fbrgoggmonb

15350 M EsHBP3930L G030, 3093000
8M30L 2oblbzs39dwo d9doboBdgdoms s
©HBOZ9MWms JobLH353980 JmEEMmdoL
d94960m, 253096l sb bl K69 MdOL
5H03930L BsLLS s JobssMlbg, 999agd0l
L5983 A39wBY FgbodEdgE0s 03Il M93mTgbOE0S
53L54d9dolmM30L, O™ SBEO3930L
15350 OO S 379)obyom doowml
390980 G0655OLOL sBPZg30L 3OM©OIEO
6530090 530L5 o A9dM0Ygbmls Fgliodegdanmds,
MBOHYD39wyml sBPZ3g30L LyMz0LgdOL
b9dobsf3mIMdLmb ©s353d06M9dmeo,
5154393 MS ©939m9LO X 6IOMYEMdOL
30b00s. dgmegl IbGO3Z LoEsBM393™ 303356050
10939390 b5 Qo5 MdgLML dmdLobmMgdol
bseolbo 65d60ddo sBsbyaro 30003mbgbEgdols
dobg300,. LsobEHIOILMS boMolbmsb
0535330609090 B530mbgdoL Bow®d5398)0
33030

Caucasus Journal of Health Sciences and Public Health, Volume 5, Issue 7



https://www.caucasushealth.ge

Homeopathic Ointment Preparation from Adam’s
root (Thamus communis)

Nino Qurashvili!, Medea Chikava?,
Nodar Sulashvili?

'PhD, Professor, University of Georgia, School of
Health Sciences, Department of Pharmacy, Georgia
2 PhD, Full Professor, Georgian Technical
University, Department of Pharmacy, Georgia

3 PhD, Assisstant Professor, University of

Georgia, School of Health Sciences, Department
of Pharmacy, Georgia

Summary

Aims of the paper. Homeopathy represents inter-
nationally recognized safe system of treatment
that helps the human body to recover, relieves
symptoms and improves overall health. Homeo-
pathic remedies comprise micro doses of active
ingredients and almost do not possess sides effects
characterized for traditional medicines.

The object of our research was Adam’s root col-
lected in Georgia. In homeopathy Adam’s root is
used for removing freckles, suntans and spots of
various origin as well as for removing scratches
and pockmarks, relieving heap, waist and joints
pains, rubbing chilblains.

Homeopathic preparations made from Thamus
communis represent OTC products only in 3x
and more dilutions and are available both in pills
and solutions. However, they are not available in
the form of homeopathic ointment that might be
convenient pharmaceutical form for patients with
difficulties in swallowing pills. The aim of our re-
search was preparation of homeopathic ointment
with rheumatic pain prompt relieving property.
Materials and methods used. The object of our
experiment was Adam’s root collected on Zeda-
zeni mount, Georgia, UTM zone 38 T, 480878-
4635681,sea level 1110-1121mm, late autumn
when vegetation phase had been over.
Homeopathic mother tincture from Adam’s root
was prepared in accordance with 3rd item (tinc-
tures prepared with 1 part of calculated amount of
plant juice and 2 parts of 900 ethanole) of Dr Wil-
mar Schwabe homeopathic pharmacopea with
active ingredients in amount of 1/3 of the whole
tincture.

For making hemeopathic ointment in accordance
with Dr Wilmar Schwabe homeopathic pharmaco-
pea, item 3, homeopathic mother-tincture () was
prepared and then used for making D1, D2 and D3
dilutions by Hanneman approach.

All tinctures and dilutions were checked on sta-
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bility. After three months from preparation they
were still clear, transparent, without moulds and
any changes in color or smell. Thus, there is no
needed in gathering fresh roots every time oint-
ment is prepared.

Homeopathic ointment has been prepared on the
basis of dilution D3.

Results. Homeopathic tincture has been prepared
from Adam’s root collected in Georgia. The tinc-
ture has been used for preparation of D1, D2 and
D3 dilutions. On the basis of the latter, homeo-
pathic ointment has been made. After proper clini-
cal research, the ointment can be used as rheumat-
ic pain relief remedy.

Conclusion. For decades homeopathic remedies
from Adam’s root (Thamus communis) have suc-
cessfully been used as hip and joint pain quick re-
lief. However, they are available only in the forms
of pill and solution.

The innovation of our work was preparing ho-
meopathic ointment that can be offered to patients
with difficulties in taking pain medicines in any
other pharmaceutical form.

Key words. Adam’s root, Thamus communis, ho-
meopathic ointment, rheumatic diseases.
Abbreviations. OTC-Over-The-Counter; UTM-
Universal Transverse Mercator; @-Mother Tinc-
ture; D1-First Decimal Dilution; D2-Second Dec-
imal Dilution; D3-Third Decimal Dilution;Rad.
—Roots; Sp. Vini—Ethanole.

Introduction

Alongside traditional, alternative and complemen-
tary methods of treatment, in particular, homeo-
pathic therapy is under special attention today.
Homeopathy represents internationally recognized
safe system of treatment that helps the human
body to recover, relieves symptoms and improves
overall health. As homeopathic remedies comprise
micro doses of active ingredient and almost do not
possess sides effects characterized for traditional
medicines, their consumption is absolutely safe
even for infants (Chikava,2013).

As an object of our research we selected Adam’s
root that has successfully been used in folk medi-
cine for treatment of diseases such as: bronchitis,
tuberculosis, inflammation of urinary bladder,
uterus diseases, osteochondrosis, radiculitis, ar-
throses, polyarthritis, podagra, polyps, hemorrhag-
es, bruises, warts and eczemas, inter-rib neuralgia,
etc (Eristavi,2005).

In homeopathy Adam’s root is used for removing
freckles, suntans and spots of various origin as well
as for removing scratches and pockmarks, reliev-
ing hip, waist and joints pains, rubbing chilblains
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(Alefirov, 2018).

Homeopathic preparations made of Thamus com-
munis represent OTC products only in 3x and
more dilutions and are available both in pills and
solutions. However, they are not available in the
form of homeopathic ointment.

The aim of our research was preparation of ho-
meopathic ointment possessing rheumatic pain
relieving properties.

Materials and methods used. The object of our ex-
periment was Adam’s root collected on Zedazeni
mount, Georgia, UTM zone 38 T, 480878-4635681,
sea level 1110-1121mm, late autumn when vegeta-
tion phase had been over.

Homeopathic mother tincture from Adam’s root
was prepared in accordance with 3rd item (tinc-
tures prepared with 1 part of calculated amount
of plant juice and 2 parts of 900 ethanol) of Dr
Wilmar Schwabe homeopathic pharmacopea. The
item dictates that active ingredient must be 1/3 of
the whole tincture (Shwabe,1967).

Results and Discussion.

Preparation of Mother tincture.

Our research revealed that Adam’s root contains
about 56% juice. Schwabe homeopathic pharma-
copea states that if plant juice content is less than
60% and it does not contain fatty oils and cam-
phore compounds, the tincture should be prepared
in accordance with item 3 of the same pharmaco-
pea.

Initially, we did not know juice content in the
plant. Therefore, for preparing homeopathic tinc-
ture, 40g of fragmented plant roots were smashed
in porcelain mortar. Further, to the homogeneous
paste there was added 20g of 900 ethanol that rep-
resented half amount of the paste.

As juice content in the plant root was 56%, 40g of
the roots must contain 22,4g juice. According to
item 3, double amount of juice content, or 44,8g
of 900 ethanol must be added the smashed roots.
So, we added additional 44,8g-20g=24.8g of 900
ethanol to the sample.

Further, porridge like paste was stirred and placed
it amber glass jar to macerate for 14 days. After

a fortnight, the macerate was filtrated, remains
squeezed and both liquids combined.

The combined liquid was placed in dark glass jar
again and kept in cool place for another 8 days to
precipitate. After 8 days it was filtrated. Received
67.2g transparent tincture was Mother tincture or
zero dilution (&) of homeopathic remedy (Table 1).
Thus, active ingredient content in tincture pre-
pared according to item 3 of homeopathic pharma-
copeia, is 1/3 of the whole tincture (Diagram 1).
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Preparation of first dilution (D1) from mother
tincture (@) of Thamus communis roots.

For preparing first dilution D1, 3 parts of mother
tincture and 7 parts of 600 ethanol are mixed. The
received tincture is first decimal dilution D1.

10ml was taken from the mother tincture we
prepared (67.2g) and the following calculation was
made:

Rad. Thamus communis @, 3 parts-7 parts of Sp.
Vini 600

Rad. Thamus communis &, 10ml-x ml of Sp. Vini
600

X=(10x7):3=23,3ml Rad. Thamus communis D1
Then we mixed 10ml of Rad. Thamus communis
mother tincture and 23.3ml of 600 ethanol and
received 33.3ml liquid powerfully succussed 100
times. Received 33.33ml Thamus communis D1
tincture was its first decimal dilution.

10ml Rad. Thamus communis &+23.3ml Spiri-

tus Vini 600 =33.3ml Rad. Thamus communis
D1(Table 2; Diagram 2).

For receiving D2 and then D3 dilutions from D1,
either Hahnemann or Korsakov method is used.
Hahnemann method dictates that 1 part of D1
dilution and 9 parts of 450ethanol are mixed and
100 times succussed.

Using Hahnemann method, 1ml of D1 dilution
was added by 9ml of 450ethanol and potentiated
or powerfully succussed 100 times. Thus, 10ml D2
dilution was received (Table 3; Diagram 3).

Then, 5ml of D2 dilution and 45ml of 450ethanol
were mixed and potentiated 100 times resulting in
50ml of D3 dilution (Table 4, Diagram 4).
Preparation of homeopathic ointment from D3
dilution.

Preparing vaseline based ointment that contains
more than 5% of homeopathic mother tincture,
the latter is distilled to half of its volume or is add-
ed 5-10 % of waterless lanolin. As a rule, stabiliz-
ers, antioxidants and preservatives are not used in
homeopathic ointments (Moniava,2007).

For preparation of homeopathic ointment from
D3 dilution, 180g vaseline was heated in porcelain
mortar placed in double boiler at 450C. Having
been melted, it was added D3 dilution step by step.
The desired consistency was achieved after adding
20g of the D3 dilution (Diagram 5). Then it was
removed from double boiler, cooled, filtrated and
placed in a clean jar.

Conclusion. Homeopathic mother tincture has
been prepared from Adam’s root collected in Geor-
gia. The tincture has been used for preparing D1,
D2 and D3 dilutions. On the basis of D3, homeo-
pathic ointment has been made. After proper clini-
cal research, the ointment can be used as rheumat-
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ic pain instant relief remedy.

For decades homeopathic remedies from Adam’s
root (Thamus communis) have successfully been
used as hip and joint pain quick relief. However,
they are available only in the forms of pill and
solution.

The innovation of our work was preparing ho-
meopathic ointment that can be offered to patients
with difficulties in taking pain medicines in any
other pharmaceutical form.
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Table 1. Preparing mother tincture (0) from Thamus communis roots.
3400 1. @ sblbstob (D) dmdBsgds sosdol 19lz0L3sb.

Rad. Thamus | Juice content in | 90° ethanol, g Rad. Thamus Juice: ethanol
communis roots, g 90°-0560 communis ratio
roots, g $3960L 9obmeo, a®. | mother tincture | §3960: gosbmero
0530l 3gb30, | 999339 Mds D), g 0965535MMdS
26. 139L3d0, 2. 9> blbo®o
(D), 3.
40 22,4 44,8 67,2 1:2

Diagram 1. / ©oos(s05 1.

Preparing mother-tincture in ratio 1:2
©9©5-blbsMOL IMTBYds 1:2 0 9bsgsMMOOM

® Plant juice, d3965M0b {ggbo ™ 90 % ethanole, 90 % g sbmero
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Table 2. Preparing DI dilution from mother tincture
3b®oo 2. DI 35633980l 8adbsogds 9s-blibserosb

Rad. Thamus 60° Ethanol, Rad. Thamus | Mother tincture:
communis ml, communis 60° Ethanol
mother D1, ml ratio
tincture @, | 60° 90960, | 9©sd0L BILZOL | gs-blbsMo:
ml 5530l d. D1gob%boggds, | 60° gomsbmaero
x39L30L d. 05655356©MdS
©95-blbsto
(D), 9.
10 23,3 33,3 3:7

Diagram 2. / ©oos(s0s 2.

Preparing D1dilution in ratio 3:7

D1 56%53900l 8mdbogds 0sbsgsM™mdom 3:7

B Mother tinctue, ©gs-blbsto

H 60% Ethanole, 60 % 9omsbmeo

Table 3. Preparing D2 dilution from DI dilution.
gb®0o 3. D2-0b dm3bsw9ds D1 3sb6Bs39600456.

Rad. Thamus | 45° ethanol, ml| Rad. Thamus Dldilution: 45°
communis 45° goobmero, communis ethanol ratio,
D1, ml 5qosdob Je. D2, ml D1 356%s390s:
19L3oL 500530 45° gosbmeno
296%s3909, dg. 139L30L 0565535M©MdS
2396%sg90s,
d.
1 9 10 1:9

Diagram 3. / ©o0sg®505s 3.

Preparing D2 dilution in ratio 1:9
D2 906%53900L dm3Bsgds 1:9 msbsgsmomdom

* D1 dilution, D1 g56%53909

* 45 % ethanole, 45 % gosbmo
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Table 4. Preparing D3 dilution from D2 dilution.
ab®ogro 4. D3 35633980L 8adbsgds D2 3s6bs3980005b.

Rad. Thamus | 45° ethanol, ml Rad. Thamus D2 dilution: 45°
communis communis ethanol
D2, ml 45° gmsbmero D3, ml ratio
5Q5dol g3gbigol 5530l gggligols D2 356%0399s:
D2 906%03905 D3 906%03909, 45° gomsbmeno
O. 05655356M©MdS
5 45 50 1:9

Diagram 4. / o005 4.

Preparing D3 dilution in ratio 1:9

D3 p56%s3900L 008Ds©0ds 1:9 omsbsrstromdom

|~
N’

* D2 dilution, D2 gs6baggds

= 45 % ethanole, 45 % gosbmaro

Diagram 5. / 053535 5.

Preparing ointment in ratio 1:9
d5c050mb 0mdDBsEYds mabsggsmomdoml:9

<

" D3 dilution, D3 gs6%sggds

" 180 g vaseline, 180 g g5Bgeobo
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Summary:

The goal of our study was find paths for effective
management of autoimmune diseases. Through
clinical observations we collected all necessary
data of 58 patients total. After inclusion of our
methods in treatments plans of these patients, the
study found: application of plasmapheresis method
during treatment of autoimmune diseases (pem-
phigus, pemphigoid, flat lichens) has increased the
therapeutic effect of basic treatment (background
therapy), all patients have experienced prolon-
gation of remission period (1-1,5 years or more).
The positive effects of plasmapheresis proved to be
statistically significant.

Key words: pemphigus, pemphigoid, flat lichen,
desquamative gingivitis, vesicles, bubbles, plasma-
pheresis.

Abbreviations:

GBT protocol- Guided Biofilm Therapy protocol.
QL- Quality of life.

Introduction:

Periodontal diseases are the illnesses of multifacto-
rial etiology (Chapple et al,2018).

General somatic diseases substantially increase the
severity of inflammatory-destructive processes in
alveolar tissue and relapse risks . (Newman and
Carranza, 2020) and (Laufs,2018).

According to the new EFP classification (2018) a
gingivitis caused by non-bacterial biofilm is a man-
ifestation of general somatic diseases (pemphigus,
flat lichen) in oral cavity (Figuerro et al.,2019).
According to researches, a bacterial biofilm is a di-
rect risk-factor of periodontal diseases progression
in 20% of cases, while the rest 80% are caused by
other direct or indirect risk-factors .

Periodontal diseases management is an integral
one, includes direct and indirect risk-factors elimi-
nation and correction of toxemia (local and gener-
al) and destructive changes caused by these factors
(Newman and Carranza, 2020).

The mechanisms of plasmapheresis therapeutic us-
age are as follows: removal of toxemia symptoms,
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removal of substrate inhibiting tissue functional
activity, impact on the course of immunological
reaction, blood vessel walls and elimination of
immune complexes, immunoglobulins registered
in tissues, macrophages and lymphocytes activity
increase, enhancement of hormone sensitivity,
hemostasis system normalization, hemorheology
correction, local tissue and humoral immunity
improvement, and stimulation of reparation and
regeneration processes (Newman and Carranza,
2020).
Research goal:
* Finding the paths of effective management of
autoimmune diseases revealed in the oral cavity
among the patients with autoimmune diseases
(pemphigus, pemphigoid, flat lichen), for whom
the clinical signs of corresponding nosology
(desquamative gingivitis, vesicles, milky-white,
spoon shaped hyperkeratotic efflorescence’s
and/or spiderweb-like network (Whickham’s
stride) have been reported on mucous tunic of
the mouth (on gingiva, under the tongue (ra-
nine), on buccal mucosa), as well as SIgA short-
age (<0,026) in the saliva, except for typical
enanthesis.
* Study of trends of therapeutic effect (hemor-
heology changes, tissue homeostasis, relapse
reduction) achieved via application of plasma-
pheresis method in treatment approach.
* Finding the paths of effective management
of gingivitis caused by non-bacterial biofilm
— through plasmapheresis method application
in the treatment process and observation over
achieved therapeutic outcome (patient’s condi-
tions, oral cavity soft tissue homeostasis, hemor-
heology).
Material and methods:
The group of patients (58 patients in total, 34 men, 24
women) (Fig.1)have been involved in the research,
age category 35-62 years old. Diagnosis — pemphigoid
in 14 women, pemphigus (26 men, 7 women), flat
lichen (8 men, 3 women). (Fig.2 and Fig 3).
All of them have experienced clinical signs of
respective nosology at the mucous tunic of the
mouth (oral mucosa) during typical enanthesis,
and have reported disease exacerbation (enan-
thesis, severe mange and availability of vesicles,
desquamative gingivitis, and milky-white, spoon
shaped hyperkeratotic efflorescence’s and/or spi-
derweb-like network (Whickham’s stride) at oral
mucosa) 3-4 times a year. Presence of these mor-
phological elements have complicated adequate
hygienic measures for oral mucosa, eating process,
conversation, have caused discomfort and life
quality deterioration.
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Primary disease therapy for all of them took place
under the care of dermatologist, taking into ac-
count immunosuppression and individual doses
of systemic corticosteroids (prednisolone), using
ointments (Dermovit) at skin cover.
Oral cavity (full mouth) debridement was provid-
ed by dentist (periodontist) using GBT protocol,
oral cavity irrigation by antimicrobial and an-
ti-inflammatory solutions (Lipdosal, Kin Gingival,
President active, Gengigel) for 14 days, 2-3 times
a day, 10 ml for one-minute mouth wash; Gengi-
gel, Hyadent, Solcoseryl or Foramen dental paste
application on affected area in oral cavity.
We have selected the group of patients (38 in total,
21 women, 17 men) and have included the plasma-
pheresis method in their treatment regimen along
with basic treatment (in order to prolong achieved
remission and improve treatment outcome).
The following practice was used in the given
group of patients:
1. Motivating (explanation of plasmapheresis
method benefits using a text adapted for pa-
tients) according to informative consent;
2. Preliminary studies: peripheral blood analy-
sis; coagulogram identification and ECG study,
followed by 3-5-7 plasmapheresis procedures
(taking into account primary manifestation,
severity of disease and relapse); plasmaphere-
sis procedures have been applied twice a week
(with 3-4 day interval).
Plasmapheresis has been carried out by discrete
method using Baxter 500/300 containers RC-6
and centrifuges K-80 (Germany).
3. Ultrasound survey (Siemens Acuson X300
PE) of a. Maxillaris and a. Mandibularis luminal
diameter.
Results of clinical studies:
Application of plasmapheresis method during
treatment of autoimmune diseases (pemphigus,
pemphigoid, flat lichens) has increased the thera-
peutic effect of basic treatment (background ther-
apy), all patients have experienced prolongation of
remission period (1-1,5 years or more).
Remission periods of primary disease have been
increase in 38 patients (by 1.5-3 years).
20 patients, who didn’t undergo plasmapheresis,
have experienced primary disease relapse 1-2 times
a year.
Improvement of patients’ subjective and objective
data — rapid removal of injured elements from oral
cavity soft tissues has been observed, eating has
become possible, oral cavity individual hygien-
ic measures have been carried out without any
discomfort. The life quality of patients has been
improved.

39

The above mentioned facts are permanently con-
firmed via hemo-rheological studies of oral cavity
soft tissues. After plasmapheresis procedure the
increase in arteria maxillaris and arteria mandibu-
laris luminal diameter has been reported.

Results obtained through ultrasound survey:
Upper jaw artery diameter prior to I plasmaphere-
sis procedure (<12,5 mm + 1.5mm), and after 3, 5,
7 procedures >16-18mm + 1,5mm.

Lower jaw artery diameter prior to plasmapher-
esis (<11,6 mm + 1.5mm), and >14,2-16,5 mm +
1,5 mm, after 3-5 procedures. It can be illustrated
schematically as follows.

See Table 1.

Digital stocks of results have been statistically
processed using computer program SPSS (for
Windows).

Conclusions:

The presence of injured elements (desquamated
gingivitis, vesicles, milky-white, spoon shaped
hyperkeratotic efflorescence’s and/or spider-
web-like network (Whickham’s stride) in oral
cavity during autoimmune diseases points at the
existence of secondary immunodeficiency. In case
of blood supply reduction, functional load kerati-
nization processes are increased in oral cavity soft
tissues and mucosal epithelium becomes easily
vulnerable under the action of mechanical forces
applied during functional load that was clinically
revealed in the form of morphological elements
described above. The situation arisen theoretical-
ly substantiated the reasonableness of addition of
plasmapheresis — immunostimulating, antioxidant,
disintoxication therapy — into treatment regimen.
This presumption was solidified by clinical studies
(local hemorheology changes) and subjective and
objective results of patients’ examination.
Functional and esthetic indices of oral cavity and
respectively, patients QL have been improved.

Figure 1. Patient distribution by gender.
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Figure 2. Distribution of diseases in women.
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Figure 3. Distribution of diseases in men.
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Table 1. Results obtained through ultrasound survey.
Upper jaw Upper jaw Upper jaw Lower jaw Lower jaw Lower jaw
artery diameter artery artery artery artery artery
prior to diameter after | diametera | diameter prior diameter diameter a
procedure procedure year later to procedure after year later
procedure
Outcome <12,5mm=+ >16-18mm + | >16-18mm + 11,6mm + >14,2-16,5 >14,2-16,5
1.5mm 1,5mm 1,5mm 1,5mm mm +1,5 mm | mm +1,5 mm
Per cent rise 28-44% rise 28-44% rise 22-42% rise | 22-42% rise
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Summary

In Georgia the biggest part of disease burden falls
upon non-communicable diseases and it has a big
influence over the most productive years of life.
The non-communicable diseases influences not
only the health but over the sustainable develop-
ment of the country. The part of the diseases of
the blood circulation system amount to 15.3% of
all the diseases, and 7.4% of new cases registered
in the country. In this group of diseases by high
incidence of disease and mortality are character-
ized the hypertensive, ischemic and cerebrovas-
cular diseases. In 2000-2018 there is observed the
tendency of increasing the prevalence of the blood
circulation diseases in Georgia. The cerebrovas-
cular diseases of blood circulation system in the
structure of diseases holds the third place (Refer-
ence Book of Disease Control and Medical Statis-
tics of the Ministry of Labor, Health and Social
Affairs of Georgia, 2018).

The stroke is one of the leading problems of health
in Georgia and is characterized with high inci-
dence of disease and mortality. According to the
data of the World Health Organization Georgia,
among 192 member countries, by index of mortali-
ty with stroke (198 death cases per year on 100 000
population) and years of life corrected by disability
(DALY) (the loss of 1552 per year over 100 000
population) is among first ten countries (WHO,
2016).

The stroke is a unit term which reflects organized
hospital services for the patients having the stroke.
This term emphasizes the necessity of existence of
the specific, stroke oriented services and considers
the stroke management by specialized, multidisci-
plinary team. The concept of “Stroke Unit” is not
new. The first facts concerning the potential use of
the services of such type has been appeared over
twenty years ago. In the developed countries the
stroke units are functioning in many hospitals. The
scientific facts indicate that in the stroke unit upon
taking care of a patient the clinical solutions for
the stroke are better, that is a great motivation for
creating such services (Stroke Unit Trialists’ Col-
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laboration, 1997).
Key words: Ischemic Stroke, thrombolysis, throm-
bectomy, Stroke unit

A literature review

According to the World Health Organization,
Stroke is a clinical syndrome, which is character-
ized by rapidly developing lose of focal and global
cerebral functions caused by the symptoms and
signs which continues during more than 24 hours
or causes death within the aforementioned period
of time (BM]J Publishing Group Limited, 2007).

At the cellular level, the damage connected with
the stroke is considered as an ischemic cascade. In
order to initiate the ischemic cascade, it is enough
not to supply oxygen and glucose to

the brain tissue for a few seconds to a few minutes.
The Ischemic Cascade is a complex process and

it begins on the background of loss of the normal
electrophysiological function of a cellular. The
abovementioned neuronal and glial damage caused
swelling (after a few hours or days is followed by a
stroke), which is accompanied by further damage
of surrounding tissues. The acute vascular occlu-
sion causes the ischemia of those areas the blood
supply of which occurs by this blood vessel. With-
out an adequate blood supply the death of brain
cells (necrosis) occurs in several minutes after the
stroke development. The impaired or marginal
perfusion zones are known by name of Ischemic
Penumbra. The damaged tissue retain viability for
several hours. The current marginal tissues perfu-
sion and pharmacological intervention researches
study the issues of maintaining the neuronal tis-
sues of the existing localization. (Institute for Clin-
ical Systems Improvement (ICSI), 2008; Joubert

et al, 2006; Framingham offspring Study, 2008).
Using the tissue-type plasminogen activator (t-PA)
in the patients having an acute stroke facilitates
the recanalization process and the survival of dam-
aged cells, before the irreversible damages develop
in the Ischemic Penumbra. (Institute for Clinical
Systems Improvement (ICSI), 2008; Albers et al.
2000; Udayaraj, 2007; Skolnick, 1999). Cochrane
systematic reviews are noteworthy as there are re-
viewed the safety and effectiveness of thrombolyt-
ic therapy in the event of acute ischemic stroke, in
particular upon using the recombined tissue-type
plasminogen activators (alteplase) (3933 patients
and 11 studies). In the present Review there is
presented the high quality evidences concerning
the risk of thrombolytic therapy conducted within
the time period of 6 hours after developing of the
acute ischemic stroke and on obvious final benefit
(The American College of Chest Phisicians, 2008).
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The thrombolysis aims to restore the blood supply
to hypoxic cells in order to prevent their irre-
versible damage. The mechanical removal of the
clot — Thrombectomy aims to remove obstructing
blood clot or other material from the cerebral
arteries during the acute ischemic stroke, in order
to restore the blood circulation and to minimize

a damage of the cerebral tissue. The most patients
before thrombectomy are treated with thromboly-
sis. Several different types of tools and techniques
are used for removal of a clot (Goyal et al.; 2015;
Saver JL et al, 2015; Campbell et al, 2015; Jovin et
al, 2015; Goyal et al 2016). The management of
risk factors causing the diseases of cardiovascular
system is especially important for the patients hav-
ing the high risk. The greater is the risk for cardio-
vascular diseases of an individual the higher is for
him the effectiveness of the preventive measures.
The management of risk factors starts with assess-
ment of a risk. It is especially important to assess
the total risk of a cardiovascular disease which
implies the total risk caused by an effect received
under the main risk factors - age, sex, tobacco
smoking, hypertension and the level of lipids. It

is natural that in the patients already diagnosed
with the cardiovascular diseases, diabetes and by
other obviously expressed risk factors the total risk
is high and its quantitative determination is not
needed any more. However, for the assessment of
the total risk for the healthy patients it is advis-
able to use “SCORE” system which was provided
for the assessment of the “apparently healthy”
patients in the European Guideline for Prevention
of Cardiovascular Diseases of 2003. This offers an
opportunity to be revealed the “softly” increasing
several risk factors which in total significantly
increases the level of the total risk. All the patients
are to be assessed by the stroke and be informed
regarding the risk factors of repeated stroke as
well as on the possible strategy of modification

of the identified risk factors. The aforementioned
risk factors and interventions include: stopping
consumption of tobacco, nicotine replacement
therapy and/or behavioral therapy (Hughes, 2007;
Institute for Clinical Systems Improvement (ICSI),
2008). Adherence to a diet — food has to be low

in fat (especially in saturated fats) and not con-
taining table salt, but rich with fruits and vege-
tables (at least 3-5 portion per day) ( MacGregor,
2004; Jurgens, 2004; Sacks et al, 2001; Barzi et al,
2003). Increasing regular workouts — at least for 30
minutes by 5 times in a week. The meta-analysis
of conducted cohort studies concerning the pri-
mary prevention shows us the strong connection
between the low physical activity and the risk
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of developing a stroke (Wendel-Vos et al, 2004;
Oguma & Shinoda-Tagawa, 2004). Abstain from
excess alcohol, e.g. 2 or less standard amount per
day. The meta-analysis of conducted cohort stud-
ies concerning the primary prevention shows us
the strong connection between the excess im-
bibing of alcohol and the risk of a stroke (Stead,
2005). The interventions has to be individual and
has to be used as a behavioral techniques such as
educational or motivational consulting (Sinclair,
2004; Pignone & Mulrow; 2001). Even a slight
decrease of the arterial pressure (systolic <10 mm
Hg, and diastolic <5mm Hg) reduces the risks of
stroke and cardiovascular events by 20-25%. The
pressure reduction therapy has to be initiated

in the hospital itself before discharging or after
discharging, in the very first week upon occurring
stroke/transient ischemic seizure (Nazir et al, 2004;
Nazir et al, 2005; Ovbiagele 2004). The antiplate-
let therapy significantly reduces the mortality by
stroke, myocardial infarct and vascularity (17,8%
compared with 21,4%). (Antithrombotic Trialists
Collaboration, 2002). For the purpose of long-term
secondary prevention the anticoagulant therapy is
conducted to the patients who underwent insult
or transient ischemic seizure in case if they are
detected with ciliary arrhythmia, cardioembolic
stroke caused by cardiac valve disease or acute
myocardial infarct, of course in case of absence of
any contraindications (Saxena, 2004; Koudstaal,
2004). The anticoagulant routine therapy for the
purpose of secondary prevention is not recom-
mended for the patients presumably with a stroke
of arterial origin or transient seizure as there does
not exist any evidences regarding additional prof-
its compared to antiaggregant treatment (Algra,
2006). The treatment with statins has to be pre-
scribed to all the patients with ischemic stroke or
transient ischemic stroke (Amarenco et al, 2006;
Heart Protection Study Collaborative Group, 2004)
who are detected with high level of cholesterol
have to undergo the consulting by an expert or a
trained clinicist concerning the diet (Rubak, 2005).
For the patients with acute stroke it is necessary
to monitor the glucose. In case of impairing the
tolerance on glucose or diabetes, the management
has to be implemented in accordance with the
national guidelines of diabetes (Diabetes Australia
Guideline Development Consortium, 2004).
According to the results of the national research-
es conducted in the United Kingdom the stroke
morbidity rate equal to 2,4 per 1000 person in

a year, annually 110 000 persons are developed
with a stroke primarily and 30 000 persons re-
peatedly. The structure of illness is as follows:
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cerebral infarct 69%, primary hemorrhage - 13%,
subarachnoid haemorrhage - 6% and strokes of
unspecified type - 12%. The repeated risk during
the next 5 years after previous first insult amounts
to 30% to 43%. During the past years at the lev-
el of national healthcare the special attention is
drawn to the acute cases of stroke. In the years of
1999 and 2004 the four times conducted National
Audits of Stroke Sentinel by London Royal Col-
lege member family doctors, showed that despite
the significant progress in the development of the
services the standard for medical services (espe-
cially upon acute cases) remains on acceptable
level given below (BM], 2008; Jauch,2007). The
stroke in Australia, after coronary heart disease, is
the most frequent reason of mortality and disable-
ment, thus, the Australian Government attaches a
great importance to the development of services,
organized structures and multidisciplinary subdi-
visions based on the evidences which compared to
the general medical care reduces the mortality and
disablement by 20% (Stroke Unit Trialists collab-
oration, 2007; National Stroke Foundation, 2004;
National Health and Medical Research Council,
2007). Annually approximately 705,000 people die
from stroke in America, and these data include

as new so repeated cases. Out of strokes approxi-
mately 625,000 is ischemic stroke. As for 2025 the
number of people suffering from stroke will reach
1 million. Nowadays, more than 4,4 million peo-
ple suffered from stroke live in the United States
of America. In America the stroke as one of the
reasons for mortality hold the third place. Approx-
imately 29% of the patients die within one year af-
ter the stroke, and this percentage increases in the
patients over 65 years old. In America the stroke
represents one of the leading reasons for disability;
31% of people suffering from stroke require the
permanent assistance in the everyday activity, 20%
in some way needs the assistance in walking and
as of 16% have to be in the special inpatient insti-
tutions for long-term treatment. At least one third
of the people suffering from stroke is observed
with depression as well as most of their nurses.
And what is more, the direct expenses connected
with the stroke (treatment) and indirect expenses
(losing productivity) amount to approximately 43
billion per year. Together with the ageing of pop-
ulation, there is expected the further increase of
global burden concerning the stroke (Joubert et al,
2006; Institute for Clinical Systems Improvement,
2008; ATLANTIS, ECASS and NINDS rt-Pa study
Group Investigatore, 2004).

In Georgia there is detected the tendency of in-
creasing cerebrovascular diseases. From 1999 the
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cerebrovascular diseases on 100 000 population
amounted to 222,4, and in 2005 it amounted to
344,7, and the number of new cases increased
from 84,7 to 111,3. For 2005 the hospitalization
with diseases of blood circulatory system amount-
ed to 28 884 cases (lethality 6,8%) (Reference
Book of Disease Control and Medical Statistics of
the Ministry of Labor, Health and Social Affairs of
Georgia, 2006).

In Georgia the biggest part of disease burden falls
upon non-communicable diseases and it has a big
influence over the most productive years of life.
The non-communicable diseases influences not
only the health but over the sustainable develop-
ment of the country. The part of the diseases of
the blood circulation system amount to 15.3% of
all the diseases, and 7.4% of new cases registered
in the country. In this group of diseases by high
incidence of disease and mortality are character-
ized the hypertensive, ischemic and cerebrovas-
cular diseases. In 2000-2018 there is observed the
tendency of increasing the prevalence of the blood
circulation diseases in Georgia. The cerebrovas-
cular diseases of blood circulation system in the
structure of diseases holds the third place (Refer-
ence Book of Disease Control and Medical Statis-
tics of the Ministry of Labor, Health and Social
Affairs of Georgia, 2018).

The stroke is one of the leading problems of health
in Georgia and is characterized with high inci-
dence of disease and mortality. According to the
data of the World Health Organization Georgia,
among 192 member countries, by index of mor-
tality with stroke (198 death cases per year on
100 000 population) and years of life corrected by
disability (DALY) (the loss of 1552 per year over
100 000 population) is among first ten countries
(WHO, 2016). The static data in Georgia spe-
cifically regarding to the incidence of ischemic
stroke, prevalence and spreading in different
groups is scarce. The results of the only population
research conducted in Thilisi in 2003 showed that
the spreading of stroke over 100000 population
amounts to 233, incidence per year over 100000
population reaches to 165, and in 30 days after
suffering from stroke the lethality index is 35%.
Such data indicate that stroke incidence in the
urban population of Georgia is comparable with
the indexes of the developed countries, and as for
the high index of lethality in the period after the
stroke, this fact could be explained by flaws ex-
isting in the healthcare system of Georgia, which
presumably does not give an opportunity for
adequate management of the patients having the
stroke.
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The stroke is a unit term which reflects organized
hospital services for the patients having the stroke.
This term emphasizes the necessity of existence of
the specific, stroke oriented services and considers
the stroke management by specialized, multidis-
ciplinary team. The concept of “Stroke Unit” is
not new. The first facts concerning the potential
use of the services of such type has been appeared
over twenty years ago. In the developed countries
the stroke units are functioning in many hospitals.
The scientific facts indicate that in the stroke unit
upon taking care of a patient the clinical solutions
for the stroke are better, that is a great motivation
for creating such services (Stroke Unit Trialists’
Collaboration, 1997). Upon comparison of various
models (Stroke Comprehensive Unit, Stroke Reha-
bilitation Unit, Mixed Assessment / Rehabilitation
Unit) of the organized services for the stroke with
rendered medical services at the general therapeu-
tic departments, the Cochrane Review 32 revealed
the reduction of the possibility of mortality during
the 12-month period of supervision. The Cochrane
Review conducted regarding the effectivity of
stroke units which included 31 researches and
6936 patients, showed that more organized is the
stroke services the better is the solution (Stroke
Unit Trialists, 2007). The aforementioned Re-
view includes different models of stroke organized
services and the most organized model, and as for
the less organized is compared according to the
descending hierarchy, as it is presented below:
Stroke Departments: multidisciplinary team which
includes a neurologist with the experience of
stroke management, the specialized nursing staff
and are placed in separate departments/ward. It is
exclusively designated only for the patients having
the stroke. Mixed Rehabilitation Departments:
multidisciplinary team which includes nursing
staff at the department where is occurring the
universal rehabilitation services but not only for
the patients having the stroke. The Mobile Stroke
Team: multidisciplinary team (without nursing
staff) which implements the services at different
institutions. General Profile Medical Department:
services at acute medical conditions or neurologi-
cal department without routine multidisciplinary
intervention. The high quality evidences of stroke
organized medical services models (such as Stroke
Comprehensive Units, Stroke Rehabilitation
Departments, Mixed Rehabilitation Departments)
confirms the efficiency which is expressed in
reduction of mortality, institutionalization and
dependence quality at the General Profile Depart-
ments with existing traditional medical services.
The connection between primary healthcare,
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hospital and community services is very important
for great stroke management. The family doctors
have to actively participate in the activities of

the aforementioned net for obtaining the newest
information and for the purpose of increasing the
opportunities of education. All the patients with
stroke/transient ischemic seizure have to be on file
by the family doctor who will regularly provide
the long-term and continuous supervision over the
risk factors of the diseases and patients’ problems.
The family doctor, if required, will timely address
the patient to the stroke expert, if it is available;
The locally developed protocols and guide-book
should be giving the opportunity for effective use
of the contacts with primary healthcare and hos-
pital services for the management of patients with
stroke/transient ischemic seizure, including their
fast assessment and referral, acute processes man-
agement, direct communicational connections,
discharge from the stationary with further services
and caregiving (Kwan, 2004).

The differential diagnosing of stroke within the
general conditions of medical practice is impos-
sible. That is why in the doubtful cases regarding
stroke it is necessary to review the opportunities of
addressing the hospital and organizing the fast re-
ferral. The patients having the high risk of stroke
and their family members have to be provided
with the information regarding the presumable
symptoms of stroke because upon their reveal-

ing they could immediately address the medical
institution or to call the emergency brigade (Jauch,
2007).

The data reflecting the stroke management qual-
ity at the hospitals of Georgia is very scarce.

There is not introduced the medical audit system
at the medical institutions which would have
given us the opportunity to assess the quality of
stroke management by healthcare experts. It is
also noteworthy that at the hospital of Georgia
there do not exist the stroke units, which could
offer the patients the multidisciplinary and highly
specialized services. More over the great number
of hospitals do not have the equipment needed

for the adequate assessment and diagnosing of the
patients having the stroke as well as the relevant
staff. In order to choose the correct strategy for
stroke management it is necessary to conduct the
reflective examinations of brain which is possi-
ble without any hindrance at the big hospitals in
Thilisi and Kutaisi while the regional hospitals are
deprived from such conditions.

Conclusion: Proceeding from the significance

and actuality of the aforementioned aspects, the
following issues require the additional study and
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specifying: At how many medical institutions are
the stroke specialized unit functioning? To what
extent are patients referred in accordance with in-
ternational recommendations in case of suspected
stroke to the medical institutions where a spe-
cialized stroke unit operates? What methods are
used to treat the patients and what is the solution
for patients diagnosed with ischemic stroke at the
medical institutions where there is no appropriate
subdivision and material and technical base? What
percentage of thrombolysis and thrombectomy
issues arise when making patient assessment and
treatment plans? Why patients are not treated
according to the international guidelines at most
clinics of Georgia?
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Availability and Accessibility of an Essential
Medicine.

Key Issues Around Opioid Pain Relief for
Palliative Care in Georgia

Sandra Elisabeth Roelofs

B.A., MSc. London School of Hygiene and Tropi-
cal Medicine (LSHTM)

University of Georgia, Head of International Pub-
lic Health Program, Thbilisi, Georgia

Summary

Background. Opioids are a mainstay for the alle-
viation of medium-strong pain. Nevertheless, if
opioids are taken inappropriately, they have the
ability to induce dependence on them. Their man-
ufacture, import, distribution, prescription, stock-
ing, dispensing and administering are therefore
subject to (international) control mechanisms.
Unfortunately, opioid control often impedes its
access for medical purposes.
This study explored barriers to opioid access in
Georgia, an Eastern-European country that to
some extent introduced opioid-related legislative
changes. The study’s aim was to identify issues
around impediments to accessing opioid pain relief
and recommend ways to overcome these barriers.
The specific objectives were fourfold:
1) get an overview of the existing knowledge
base around barriers to opioid access;
2) critically review the present legislation/poli-
cies in the field of medical opioid control/use;
3) seek expert opinion of relevant stakeholders;
4) provide recommendations.
Methodology. A mixed methods approach with
data triangulation was selected: literature review,
background documentary analysis and a subse-
quent focus-group discussion (FGD). Data analysis
took place through categorizing/indexing and sub-
sequent coding/charting. Ethical approval was ob-
tained from both LSHTM and the National Center
for Disease Control and Public Health in Georgia.
Results.
- Thirty-six publications were identified for data
extraction. A common concern is that despite
advanced medical knowledge on pain, access to
safe and rational use of opioid analgesics remains
problematic.
- The administrative frame in which opi-
oid access in Georgia is regulated showed
certain ambiguities/inconsistencies.
-- FDG main insights per barrier type:
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I) lack of knowledge: myths and misconcep
tions, e.g. morphine mostly administered at
final stage of life establishing an apparent causal
relationship between inception of morphine
and death;
IT) issue of side-effects: prudence leading to
underdosage, NSAID pharma-lobby;
I1IT) fear of dependence and tolerance: opiopho-
bia delaying inception of opioid treatment;
IV) healthcare system barriers: police stations’
role in dispensing opioids, limited opioid for-
mularies, lack of palliative care specialists, gov-
ernmental reluctance to promote medical use,
difference urban-rural service provision;
V) legislation: issue of prescribers, legislative
inconsistencies.
Issues to be addressed based on key findings:
» Access to opioids as it remains problematic
and the barriers are interrelated, occur often
simultaneously;
* Implementation of the reformed legislation,
which is weak;
* Pharma-lobby for NSAIDs which hinders
medical use of opioids;
* Knowledge base needs to be strengthened;
* Lack of time (physicians);
* Opioid formulary availability should be
expanded;
* Governmental support to integrate palliative
care in Universal Health Coverage (UHC) needs
strengthening.
Conclusions, Significance of work. From the EE-
CA-related literature and the FGD it became clear
that the ‘war on drugs’ is still waging in Georgia,
Armenia, Ukraine and Russian Federation, despite
the fact that certain legislative changes have been
pursued and partly implemented.
The FGD yielded new insights on barriers: in-
creasing NSAID pharma-lobby, lack of time for
physicians to keep abreast of legislative changes
and progress in pain management. The study also
clearly showed that barriers to opioid access occur
concurrently and are often synergizing.
The recommendations of this research are relevant
and timely as Georgia has taken the road towards
UHC. In 2014, the World Health Assembly adopt-
ed a resolution on ‘Strengthening of palliative care
as a component of comprehensive care throughout
the life course’, seen as the ethical responsibility of
health systems.
Keywords: opioids, controlled substances, pallia-
tive care, pain relief medication, drug control
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Abbreviations:

EECA Eastern Europe and Central Asia

FGD focus-group discussion

INCB International Narcotics Control
Board

LMIC low- and middle-income countries

MoH Ministry of Labor, Health and Social
Affairs of Georgia

NCD non-communicable disease

NSAIDs non-steroidal anti-inflammatory
drugs

OSGF Open Society Georgia Foundation

UHC universal health coverage: a system

in which healthcare services are
financed and managed to foster
health equity and to protect citizens
against financial hardship due to
health expenses

Some of the terms I use surrounding the use of
controlled medications might be considered archa-
ic, incomplete, discriminatory) but I use them as
they are generally understood or referred to in lit-
erature and they are not intended to cause offense.

Introduction.

Opioid substances like morphine and codeine are a
mainstay for the alleviation of medium and strong
pain. Nevertheless, if taken inappropriately, they
have the ability to induce dependence on them..
Their manufacture, import, distribution, prescrip-
tion, stocking, dispensing and administering are
therefore subject to (international) control mecha-
nisms.

Unfortunately, opioid substance control often
impedes its access for medical purposes, substanti-
ated by statistics from the International Narcotics
Control Board (INCB) and World Health Orga-
nization (WHO): INCB highlights that at least
80% of the world’s population living in low- and
middle-income countries (LMIC) consume less
than 10% of the total reported global opioid con-
sumption (INCB, 2011). WHO reports that 83%
of the world’s population live in countries with
low or non-existent access to controlled medicines
(WHO, 2015). Time is pressing, as in addition to
the heavy burden of un(der)treated pain, LMICs
are disproportionally affected by the observed
global trend of increasing prevalence of NCDs
(Bollyky et al., 2014). The absolute number of suf-
fering patients encountering barriers is therefore
expected to rise further.

This study explored barriers to opioid access

in Georgia, an Eastern-European country that
started —in 2007- to introduce opioid-related
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legislative changes in which I was personally
involved through my work in the drug policy
and palliative care sectors. These reforms did
not go unnoticed: an INCB report stated: “The
Board notes with appreciation that in the past
few years, the Governments of a number of
countries, including Georgia, [...] have intro-
duced policy reforms aimed at ensuring adequate
access to opioid analgesics” (INCB, 2011, p. 46).
To systematically approach the issues around
access to opioid analgesics in Georgia, a theoretical
framework was conceptualized, inspired by three
existing international frameworks and consisting
of a classification of five types of barriers to opioid
analgesics access: I) lack of knowledge and infor-
mation on the part of healthcare professionals,
patients and relatives; II) the issue of side-effects
of opioid use; III) concern about dependence
syndrome and tolerance; IV) poorly developed
healthcare systems and medication supply; V) ex-
cessively strict domestic legislation or regulatory
policies.

Methodology:

Aim and objectives

The aim of the study was to identify issues around
impediments to accessing opioid pain relief in
Georgia and recommend policies and strategies to
overcome these barriers. The specific objectives
were fourfold: 1) get an overview of the existing
knowledge base around barriers to accessing to
opioid medication in a regional context; 2) critical-
ly review the present Georgian legislation and pol-
icies in the field of medical opioid control and use;
3) seek expert opinion of relevant stakeholders in
the field of access to opioid analgesics in Georgia;
4) give recommendations for future (drug) policy
and further research needed to inform such policy.

Mixed methods approach

To gain in-depth insights, a mixed methods ap-
proach with data triangulation was selected:
information obtained from literature review and
background documentary analysis fed into the
focus-group discussion’s (FGD) topic guide. A
group of eleven stakeholders was brought togeth-
er for an FGD lasting two hours (moderated by
myself) and preceded by a mini-survey on bar-
riers. The verbatim record of the FGD was first
produced in Georgian and translated into English.
Data analysis took place through categorizing/
indexing and subsequent coding/charting of data.
Ethical approval for this qualitative research was
obtained from both London School of Hygiene

NCD
NSAIDs

OSGF

UHC
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and Tropical Medicine (LSHTM) and National
Center for Disease Control and Public Health in
Georgia.

Results

Literature review:

Thirty-six theoretical and research publications
were identified for data extraction.

Balance between control and access

A general concern that the bulk of authors ex-
plicitly mention when discussing barriers is that
despite advanced medical knowledge on pain,
access to safe and rational use of opioid analgesics
remains problematic. The undertone in the identi-
fied literature on opioid barriers is that the balance
between control and access is a challenge to many
countries and that it is not rare for the control arm
of the equation to take the lead, steering towards a
legislation which is often stricter than required by
international conventions (Vrancken et al., 2014).
Considering the 5 types of barriers, authors writ-
ing about demand-related barriers (type I, II, III)
underline the fears, wrong beliefs, misconceptions,
biased attitudes, stigma or ingrained prejudices
that can impede the consumption of opioids for
medical purpose (Abesadze, 2011 , pers.comm.
June 13, 2015); (Berterame et al., 2016); (HRW,
2015); (Lynch et al., 2009); (Sun et al., 2007);
(Zerwekh et al., 2002). Brennan, Carr and Cousins
(2007, p. 217) state: ‘[F]or too long, pain and its
management have been prisoners of myth, irra-
tionality, ignorance, and cultural bias’. Supply-re-
lated barriers (IV and V) are mostly discussed in
correlation. Laws and regulations are generally
considered unduly restrictive and different types
of bureaucratic hindrance that opioids encounter
on their pathway from the poppy field to the pa-
tient are analyzed (Cherny et al., 2010, Larjow et
al., 2016, Vrancken et al., 2014).

Availability, accessibility, affordability

The literature distinguishes barriers to availability
and accessibility (Cherny et al., 2006). Affordabil-
ity (Lynch et al., 2009) is also a significant imped-
iment for access to controlled medicines. Lynch
underlines the existence of other systemic barriers
like inappropriate locations for opioid dispensing
(police stations) and lack of choice of opioid for-
mularies. He notes further that much more than
systemic barriers, impediments in the socio-cul-
tural and educational sphere (opiophobia, stigma-
tization, lack of pain management education) are
key in Georgia (Lynch, 2011).

57

Documentary analysis

The background documentary analysis pertained
more to the theoretical framework’s supply-re-
lated barriers (IV and V). The analysis served

to provide an impression of the administrative
frame in which opioid access in Georgia is reg-
ulated. Part of the identified pieces of legisla-
tion intends to control access and use of opioids
(e.g. by limiting the validation of a prescription
or the supply of opioids) whereas another part
of the documents intends to enhance its access.
An issue of great concern is the presence of certain
ambiguities and inconsistencies in the Georgian
legislation.

Focus-group discuusion

Diversity of insights

The FGD yielded very diverse insights for all five
barrier types, summarized as follows: I) lack of
knowledge: myths and misconceptions, e.g. mor-
phine mostly administered at the final stage of life
which establishes an apparent causal relationship
between inception of morphine and death; mor-
phine not seen as a pain medication but rather as
an end-of-life cancer medicine; lack of education,
lack of training to use assessment tools and insuf-
ficient knowledge about updated legislation; II)
issue of side-effects: fear for side-effects leading

to underdosage but also to the strengthening of a
commercially inspired pharmaceutical lobby for
NSAIDs; limited availability of globally recog-
nized medication to treat side-effects of correctly
prescribed opioids; III) fear of dependence and
tolerance: phenomenon of opiophobia which
seriously delays inception of opioid treatment; IV)
healthcare system barriers (considering a health
system’s building blocks): concern about the role
of police stations vs private pharmacies in dispens-
ing opioids, narrow spectrum of available opioid
formularies in Georgia (infrastructure and medical
products); lack of palliative care and pain manage-
ment specialists (human resources); governmental
reluctance to promote medical use for -unjusti-
fied- fear of diversion, difference between urban
and rural level (services); V) legislation (together
with lack of knowledge, expressed by FGD as a
major barrier to opioid access in Georgia): issue

of prescribers, ambiguities and inconsistencies in
legislation and regulatory frameworks as a result of
which physicians or healthcare managers who are
reluctant, biased or afraid to use controlled sub-
stances, avoid taking responsibility and persistent-
ly follow old habits.
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Figure 1: Calculated need, import and consumption in grams of morphine for Georgia (2006-2015),
based on statistical information received from the Ministry of Labour, Health and Social Affairs.

Mixed methods’ key findings
* Access to opioid pain relief, even if it is an
essential medicine, is problematic in Georgia;
* Opioid access barriers are interrelated and
occur often simultaneously. If barrier I (knowl-
edge and information) is involved, then the
other barrier(s) gets a synergistic effect;
* Even if reforms have taken place in opioid
legislation over the last decennium, impeding
factors hinder its implementation:
a) existence of legal ambiguities and incon-
sistencies in Georgia’s policy and regulatory
framework,
b) lack of knowledge leading to cautiousness
and fear for control interventions by regu-
latory bodies leading to inaction and per-
sistence of old habits.
- Existence of a strong pharmaceutical lobby for
NSAID analgesics which cause more side-ef-
fects, and are less affordable, safe and effective;
* Lack of knowledge and persistence of the
strong belief that opioids are a cancer medicine
for terminal patients;
* Lack of time/arrangements for physicians to
bridge their knowledge gaps and improve pa-
tient communication;
* Lack of opioid formulary availability and med-
icines to manage side-effects;
* Lack of governmental support to integrate
palliative care in UHC schemes and promote
strengthening of the discipline of pain manage-
ment.
As long as above issues continue to play a role
in Georgia, the widespread myths and miscon-
ceptions about opioid use causing dependence,

side-effects and imminent death will only gain
strength and opioid as an essential medicine will
move further to the background.

Discussion

The cases raised and discussed by the FGD re-
spondents show that impediments mostly occur
concurrently, interact and maintain each other, as
stated by Scholten (2013). I would even go a step
further than Scholten by saying that misconcep-
tions and myths (barrier I) can further synergize
with other barriers. In this context I refer to a
Georgian legislative document, Decree 32/0 — N
102 (Government of Georgia, 2000) that mentions
reconfirmation of a cancer diagnosis for opioid
prescription. In the meantime, governmental
resolution # 77 of a later date (Government of
Georgia, 2011) has broadened the medical use of
opioid analgesics from ‘oncological’ to ‘incurable’
patients, but without the older decree’s specific
passage being ‘invalidated’. This legal ambiguity
unfortunately gives physicians a ‘way out’ not to
prescribe opioids if they feel uncomfortable doing
so because of another type(s) of impediments.
Opioid control is unduly strict in Georgia in
comparison to the minor risk that diversion can
bring to the illicit circuit. This issue was very well
substantiated in the FGD and it was stated that
far more harm can be done by avoiding opioids

to reach suffering patients than to risk a part of it
ending up with an ‘unintended consumer’.

To maintain on one hand distance and display
sufficient moral detachment (Aveyard, 2014)
while moderating and on the other hand apply
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interpretative and reflexive reading during data
analysis was a challenge. I knew most of the FGD
participants personally which helped me to estab-
lish rapport and improve communication through
probing and prompting. The respondents knew me
as someone who had been strongly involved in the
Georgia’s 2004-2013 government’s opioid legis-
lation reforms, a fact that could have resulted in
the study’s respondent bias. Nevertheless, I think I
succeeded in creating an atmosphere of free, open
and anonymous discussion and I did not have the
impression that participants were hindered or
reluctant to make supportive or criticizing state-
ments about my former role. As an illustration: a
decision-maker made a ‘provocative’ remark about
the lack of progress over the past years in access

to opioid analgesics. In fact, this comment was a
turning point in the FGD discussion enlivening
the debate and involving most of those attending.

Added value of the study

The study has clearly shown that barriers occur
concurrently and often are even synergizing.

New insights gained through the FGD point to-
wards two challenging themes: the ’pharma-lobby’
and the ‘lack of time’ issue felt by physicians with-
out sufficient legal background and pain manage-
ment knowledge.

Validity and representativeness

As an FGD can hardly be replicated by another re-
searcher, its external validity seems limited. One
of the respondents however noted that in a small
country like Georgia, only a limited group of peo-
ple is involved in and knowledgeable about pain
management and palliative care —adding to the
validity of the study results— and that the sample
used can therefore be called representative.
Admitting that there is no real consensus about
the way to assess qualitative studies, Aveyard
mentions that these are better judged by standards
more appropriate than validity and reliability: i.e.
by credibility (containing a ‘truth value’), transfer-
ability, dependability and confirmability (2014, p.
122-123).

Limitation of the study

While analyzing the transcript, I needed advice
from a pharmacologist to better understand the
discussion on side-effects, I realized a pharmaceu-
tical expert would have enriched the FGD discus-
sion. Also, the FGD sample might have been com-
plemented by patients, relatives and police officers
(Mosoiu ,, pers.comm. November 13, 2015).

The outputs of the FGD might have looked quite
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different if the balance between decision-makers
(three, two of whom came from the same insti-
tution) and stakeholders (eight) had been more
equal.

In summary, the many strengths of data triangula-
tion overshadow the setbacks, even if little liter-
ature was identified related to Georgia and if the
documentary analysis linked only to two of the
five barriers of the selected theoretical framework
(i.e. ‘healthcare system’ and ‘legislation’).

Some focus-group respondents, depending on their
governmental, non-governmental or academ-

ic affiliation, might have expressed opinions or
described situations that did not objectively reflect
reality and which can be classified as respondent
bias, e.g. a representative of the governmental sec-
tor said that ‘it cannot be that there is no recently
updated List of Essential Medicines’, whereas the
latest version dates back to 2007.

Recommendations

Carefully considering the key findings from the

study results and the topical discussions that

followed, I would recommend a concrete list of

health policy directions to guide future policy

steps in Georgia:
* re-define governmental commitment: the role
of the health authorities in avoidance of pain
and suffering (UHC, subsidies, loan schemes),
including analysis of the present opioid im-
port-consumption gap and diversion risk ratio;
+ establish pharmaceutical control including an
update of the 2007 List of Essential Medicines,
a wide opioid formulary choice, and different
routes of opioid administration; enable import
of internationally recognized medications to
treat the most significant opioid side-effects
(esp. constipation);
* remove legal inconsistencies and ambigu-
ities from legal and policy framework through
‘mapping’ of the ‘bottlenecks’, an exercise that
already has taken place according to the FGD
participants (i.e. double-checking and updating
will suffice);
* involve palliative care, pain management and
patient communication in basic medical ed-
ucation curricula and introduce these topics
in continuous medical education modules for
existing staff;
* raise awareness among general public and pa-
tients/relatives about mild/medium and strong
pain management, including non-opioid and
non-medical interventions.

A point of great concern raised during the FGD is

the pharmaceutical lobby: NSAIDs are less effec-
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tive, cause more side-effects and are commercially
marketed making pain relief less affordable. If the
actions of the private sector will not be submitted
to quality control and if state-financed opioids do
not get promoted for their unique properties and
favorable price-quality ratio, then the notion of
essential medicine is seriously at stake in Georgia.
A highly interesting topic for further research,
and directly linked to the lack of knowledge
finding, would be the psychosocial disentangling
of prevailing myths and misconceptions. These
tenacious prejudices and misunderstandings are
the result of cultural beliefs, perceptions, use of
terminology and attitudes in society. A KAP study
(Knowledge-Attitude-Practices) could be a prop-
er tool to this purpose. A similar research could
inform following steps in awareness and education
programs and initiatives.

Conclision

Reviewing EECA-related literature and listening
to cases recounted by FGD participants, it be-
came clear that the ‘war on drugs’ is still waging
in many parts of Georgia, Armenia, Ukraine and
Russian Federation, despite the fact that some
legislative changes have been pursued and partly
implemented and that Maurer et al. (2013) men-
tion a gradual shift towards promotion of opioid
availability.

The FGD yielded a few new insights on barriers,
like the challenge of the NSAID pharmaceutical
lobby and the lack of time that prevents physicians
from being updated on legislative changes and on
scientific progress in pain management.

Further on, the study has clearly shown that bar-
riers to opioid access occur concurrently and are
often synergizing.

As a final remark, the recommendations of this
research are relevant and timely as Georgia

has taken the road towards UHC. In 2014, the
World Health Assembly adopted a resolution on
‘Strengthening of palliative care as a component
of comprehensive care throughout the life course’.
This resolution refers to the ethical responsibility
of health systems to provide palliative care, inte-
grated in UHC packages (WHA, 2014).
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Summary

Most times people wonder why it is necessary to
remember their dreams after a long sleep and why
they see the things often thought about, in the
dreams. It is the oldest neuronal process which has
been in existence since the origin of mankind. The
human brain memory is the brain vital function
which gives human the ability to make plans. The
implication of the memory in dreams can be at-
tributed from life instances and experiences, some
of which can be integrated from short term mem-
ory to long term memory. So many articles have
proven that dreams can be noticed more in REM
sleep which involves the activation of the neural
activity in the brain stem, thalamus, amygdala,
and extrastriate temporo-occipital cortices while
other structures such as the dorsolateral prefrontal
cortex and the precuneus are inactive during REM
sleep where dream is most common. The Lucid
dream consciousness occurs when the precuneus,
the medial prefrontal cortex, the dorsolateral pre-
frontal cortex and intra-parietal sulcus, are active
at the same time which involves the activity of
stored information in the brain memory. The do-
pamine and norepinephrine boosts focus, increases
the ability to connect and integrate information,
and facilitates pattern recognition and problem
solving. It might also enhance the ability to recall
details and memories from waking life while with-
in the dream. The selective bilateral hippocampal
lesions can have an impact in memory role during
dream process. The essence of memory is for deci-
sion making, plans for the future and maintaining
personality even while dreaming. This article aims
to explain the neural role of the brain memory
activation while dreaming, which is based on dif-
ferent ground breaking research of dreams, sleep
and memory.

Keywords: Dreams, Lucid Dream, Memory, REM
sleep, Consciousness, Neural Activity
Abbreviations: DMN- Default Mode Network;
DAN- Dorsal Attention Network; EEG- Electro-
encephalogram ECN- Executive Control Network;
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NREM- Non-Rapid Eye Movement Sleep; REM
sleep- Rapid Eye Movement Sleep;

Introduction

Most times people wonder why it is necessary to
remember their dreams after a long sleep and why
they see the things often thought about, in the
dreams. It is the oldest neuronal process which
has been in existence since the origin of mankind.
Dream is defined according to Merriam-Webster
dictionary as series of thoughts, images, and emo-
tions occurring during sleep. Every person must
have encountered this, not often but most times.
It becomes interesting when it is positive which
can bring happiness to the dreamer on waking

up, such as being in a paradise where there is no
pain or stress and waking up to be more optimis-
tic regarding the future but the complex process
of dream occurrence remains a mystery (Windt,
2013). It can be as a result of subjective experience
which is attributable by the memory like when a
child is being scared with an ugly teddy bear; the
child has the possibility of recalling such scenario
in the dream which can cause REM sleep. When-
ever some of the life activities occurs, the brain
can store the information in which can be recalled
in dreams. (Wamsley and Stickgold, 2009) This
article aims in explaining the neural role of the
brain memory while dreaming, which is based on
the ground breaking research on dreams, sleep and
memory.

The memory is one of the brain vital functions
and gives human the ability to make some possi-
ble plans regarding the next step to take. Memory
is the vast brain function to store, process and
retrieve information. It provides the ability to
interact with individuals and environment. The
memory attributes to who we are such as a stu-
dent who remembers the name of the lecturer or
the course of study. There are various forms of
memory some of which are short-term memory,
intermediate long-term memories and long-term
memory. The short-term memory includes memo-
ries that last for seconds or at most minutes unless
they are converted into longer term memories,
intermediate long-term memories can last for days
to weeks but then fade away while long-term
memory, which, once stored, can be recalled up
to years or even a lifetime. The smaller animals
have memory which helps them remember certain
scenario like when the owner of the dog pursue
the dog outside the house while eating; the dog
has the chance of being outside in subsequent time
whenever the owner wants to eat. The essence of
memory in both humans and animals really helps
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in proper communication with the environment
which has positive or negative impact in dreams.
(Almaraz-Espinoza and Grider, 2020)

The Role of the Hippocampus

The hippocampus is a convex elevation of gray
matter tissue within the parahippocampal gyrus in
the inferior temporal horn of the lateral ventricle.
(Fogwe, Reddy and Mesfin, 2020) The damage to
the hippocampus can cause negative effect on the
memory (Miller, et al., 2017) but Solms research
claims that the hippocampal damage has no impact
on dreams (2013). This variance in analysis can be
based on the samples of sleep stage and patients
with psychiatric cases. It is still not clear whether
the hippocampus plays a role in dreaming. (Spano,
et al., 2020) Analyzing the forms of memory and
its role in dreams, the long term memory devel-
ops from the short term memory with the help of
certain neural activities but mainly in the hippo-
campus and then the cortex.

Spano et al., conducted a study on four patients
with selective bilateral hippocampal lesions and

a specific episodic memory deficit but they found
that the dream frequency reduced compared to the
control participants together with the few dreams
they had, were less episodic-like in nature and
lacked content (2020). This implies that for the
effect of memory in dreams to occur, the hippo-
campus needs to be intact. This complex process

is considered in the aspect of lesion indicating low
dream frequency shows that the patient might just
sleep and awake without having any dream.

The Memory of Dream in REM sleep

Many researchers have contributed to the fact
that there are some neurotransmitters and neuro-
hormones that plays major role in dreams which
occurs at different phase of sleep. The neural
activity in the brain stem, thalamus, amygdala,
and extrastriate temporo-occipital cortices increas-
es, while other structures such as the dorsolateral
prefrontal cortex and the precuneus are inactive
(Dresler, et al., 2012). Sleep comprises of rapid eye
movement (REM) sleep and non-rapid eye move-
ment (NREM) sleep but dream is most common in
the REM sleep. The electroencephalogram (EEG)
is used to record the brain electrical activity com-
monly used among the scientist. It has both alpha
(7.5 to 12.5 Hz) and beta (12.5 to 30 Hz) wave
range which can be differentiated by the state of
the brain in REM sleep.

(Jawabri and Raja, 2020)

Siclari et al., recorded that high-frequency fron-
tal EEG activity between 20-50 Hz is higher in
dreams that involve thinking dreams (2017). The
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Frontal lobe functions include planning, decision
making, the collection of information from various
sources, processing thoughts into words, volun-
tary movement, categorizing and making sense,
forming memories, manage attention, impulse
control, personality and empathy (Holzinger, and
Mayer, 2020). Thinking dream is often common
in REM sleep than perceived dream which occurs
in NREM sleep. When the dreamer is thinking
about the upcoming wedding event and sleeps,
the frontal lobe which has various functions, can
play a role such as during the conversation with
friends and spouse in the dream. The serotonin,
norepinephrine and acetylcholine are involved
in switching the brain sleep to the next phase
according to Payne, and Nadel (2004). Hobson et
al., stated that REM sleep occurs when aminergic
system reduces to allow the reticular system avoid
the inhibitory effect (1975) but the serotonin

and norepinephrine are absent during REM sleep
(Payne and Nadel, 2004).

The Neural Processes of memory in Lucid Dream
The lucid dream is when the dreamer is aware

of the dream while dreaming and can be able to
control the dream as well (Spoormaker and van
den Bout, 2006). Tholey and Utecht explained
some characteristics of lucid dream like awareness
of freedom of decision, memory of the waking
state, and full intellectual abilities (1987). Most
times, the dreamer is conscious and can change
the negative dream. This is as a result of the roles
most part of the brain plays. Some dreamers make
decision in the dream like when confronted by
the opponent. The opponent who must have done
some things wrong in reality which can trigger
the dreamer to fight back when confronted in the
dream. The information collected can be stored
but when the dreamer awakes, decisions can be
carried out involving the essential parts of the
brain such as the prefrontal cortex solely responsi-
ble for decision making.

In the study of consciousness, in regards to lucid
dream three brain networks have been proposed
which are the Default Mode Network (DMN)
(Raichle et al., 2001) and the Dorsal Attention
Network (DAN) (Corbetta et al., 2000). The DMN
involves the precuneus, the medial prefrontal cor-
tex, and the left and right inferior parietal cortices
(Raichle et al., 2001) while the DAN comprises of
the intraparietal sulci and frontal eye fields. The
lucid dream occurs when the DMN and the exec-
utive functions are active at the same time. The
executive control network (ECN) which is the
third proposed, includes the dorsolateral prefron-
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tal cortex, the intra-parietal sulcus, the salience
network (anterior insula and orbitofrontal cortex),
and the cingulo-opercular network including ante-
rior cingulate and frontal operculum (Dosenbach
et al., 2006; Holzinger, and Mayer, 2020).

Siclari et al., reported high frequency of activity in
the right posterior parietal cortex stating that this
region is active during spatial perception and visu-
ospatial attention, based on spatial setting in dreams
(2017) while dreamers sense of movement relates
with increase in high frequency activity in the area
of the right superior temporal sulcus (Siclari, et al.,
2017). When the dreamer wakes up, there could be a
chance of remembering how the environment looks
like. In this case, proper description can be given for
better understanding towards the dream and when
the arena looks unfavorable, it can trigger awakening.
The lucid dream can occur based on the reflection on
the state of mind which can result to strong concen-
tration (Holzinger, and Mayer, 2020). This is when
the individual falls asleep due to lost in thought
because of poor performance in the examination or
death of loved one. The lucid dream is accompanied
by neuronal hormones such as the norepinephrine,
acetylcholine, dopamine, and serotonine (Yuschak,
2006). Acetylcholine helps cognitive function and
learning ability and can also enhance lucid dream

by allowing direct movement from the waking state
into a vivid dream state without losing consciousness
(Yuschak, 2006). Dopamine with norepinephrine
boosts focus, increases the ability to connect and
integrate information, and facilitates pattern recogni-
tion and problem solving. It might also enhance the
ability to recall details and memories from waking
life while within the dream (Yuschak, 2006).

Studies have suggested that the insula a brain struc-
ture between frontal, parietal and temporal cortex
whose functions include control of conscious aware-
ness, motor control, perception and self-awareness
(Craig and Craig, 2009) can have a role in lucid
dream (Holzinger, and Mayer, 2020). Dresler et al.,
found out that the dorsolateral prefrontal cortex and
parietal lobules can be active during lucid dream
(2012). This allows the dreamers to analyze the
dream based on the memory and dream environ-
ment, decide and plan behaviors.

Conclusion

Dreams cannot occur without stored information in
the brain which has roles in different dreams that a
dreamer might encounter. The ability to remember
certain dreams lies on the fact that some of these
neural activity participated in the dream during the
process for instance in the REM sleep. The essence of
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memory is actually attributable in lucid dreams than
in non lucid dream knowing that most of the dreams
occur based on store information from experience.
Some can be as a result of reflection on current state
of mind before falling asleep which can reflect in the
dream. This complex process helps in proper deci-
sion making and plans for the future on awakening.
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Summary

Everyone has a right to live in a healthy environ-
ment, and to enjoy the natural environment. It is
a duty of the state to ensure a safe environment
for the health benefits (Law of Georgia on Health
Protection, 1997). A person has a right to obtain
the complete, unbiased and timely information
regarding the condition of his/her working and
living environment. Many factors negatively affect
human health. The human health is greatly de-
pending as on genetic, social and economic factors
so on person’s living and working environment.
The air and elements existing in it have the most
significant impact on human health and his/her
welfare. The harmful/toxic substances which
cause poisoning of an organism could be revealed
with its negative effect after many years, and

even decades later. It could be revealed by various
diseases, such as oncological, respiratory system,
cardiovascular system diseases, and congenital
pathologies and as many other diseases after 20-40
years.

As a result of the pollution of the atmospheric air
the millions of people are dying. According to the
data of the World Health Organization, by main-
taining a healthy environment it is possible to save
the lives of 13 000 000 people. The polluted atmo-
spheric air is harmful for people, and especially
for the children. The polluted atmospheric air is a
reason for causing many acute and chronic diseases
and complications (National Report of the Minis-
try of Labor, Health and Social Affairs of Georgia,
2014-2015).

Many world’s international, non-governmental
(UNFP; WHO; IARC; ILO) and country’s local
public organizations are permanently involved as
in the regulations on using the chemical substanc-
es so on their further neutralization. The envi-
ronmental challenges and the ways to overcome
them are taking an increasingly important place
in the public consciousness. Especially towards
such issues as are the atmospheric air, soil and
drinking water pollution. The presented ecological
challenges are significantly progressing and is of a
large-scale nature. Asbestos is one of the factors of
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atmospheric air pollution.
Key words: Asbestos, asbestos dust, asbestos im-
pact, asbestos waste.

Review
Asbestos is a natural mineral which is widely
spread on all the continents in the world. As per
its mineral nature it is divided into two groups:
as a serpentine (chrysotile) group and as an am-
phibole group, the later consists of five types of
asbestos: anthophyllite, actinolite, tremolite, croci-
dolite, amosite.
All six types of the asbestos differ from each
other by mineral structure, physical and chemical
features and biological aggressiveness. All types
of asbestos are deemed as a dangerous carcinogen
and is recognized as causing lethality in the devel-
opment of occupational cancer (Straif k., Benbra-
him-Talaa L., Baan R., et al 2009; WHO 2014).
Asbestos is characterized with a complexity having
the universal features an analogue of which has
not been found to date.
Asbestos is distinguished by high durability, re-
fractory, acid-resistant properties, and it has the
thermal stability, great density, sound deterrent
ability, moisture resistance and water resistance,
high temperature resistance, constructive and
isolation features and ability to protect against ra-
diation. Asbestos fiber is found in more than 3600
denominations of products. Due to its versatile
positive properties, it is used daily in various fields
of industry:

* Chemical Industry;

* Paper Industry;

* Textile industry;

» Car industry (brake systems);

+ Aviation;

+ Construction;

» Shipbuilding;

* Metallurgy;

* Energetics;

* Drinking water and sewer pipes.
Despite the positive properties of asbestos, its
harmful, negative impact on human health, which
is still an insurmountable problematic issue for
mankind, is noteworthy. Many political or legal
regulations have been developed concerning the
asbestos.
Physical and chemical properties of the asbestos,
cause irreversible, severe pathologies in a human
organism, there is developing diffuse interstitial
fibrosis of the lungs, there occurs cicatrisation of
lung tissue and damage of alveoles - pneumoconi-
osis, which is included in the list of occupational
diseases. As a result of pleural damage there is
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being developing a pleural fibrosis.
We encounter the microscopic fibers of asbestos
in air dust in the form of the smallest (invisible)
particles, and as a result of contact with the small-
est particles various severe diseases are developing
in the human organism.
Asbestos is a dangerous substance for human life
and health which is recognized on the basis of the
scientific evidences and long-term observations.
Asbestos is classified as a carcinogen affecting the
human organism by the following bodies: U.S.
Department of Health and Human Services (HHS);
EPA (Environmental Protection Agency), and
the International Agency for Research on Cancer
(IARC), and it is known as a secret killer and a
global threat.
Diseases developed as a result of asbestos exposure
are asymptomatic. After 20-30 latent years from
the first exposure, signs of the disease appear. The
clinical picture and signs of the disease are re-
vealed in people around 50 years old. The clinical
picture depends on the duration of exposure.
The following risk factors are identified which
increase the risk of developing diseases caused by
asbestos exposure (Abds-Herrandiz et al, 2017):

1. Dose of asbestos;

2. Duration;

3. Size, shape and chemical composition of

the asbestos fiber;
4. Source of exposure;
5. Individual risk factors, such as tobacco
smoking and various respiratory diseases;
6. Genetic factors (Testa JR., Cheung M., Pei
J, et al. 2011).

Prolonged inhalation of asbestos dust causes vari-
ous diseases of bronchi and lungs and increases the
risk of development of the oncological diseases.
Chronic Bronchitis (J42); Asbestos (J61); Tumors
of Respiratory System (C34); Pleural and Peritone-
al Mesothelioma (C45.0. 45.1); Pulmonary Fibrotic
Disease.
Inhalation of asbestos particles which are less than
10 microns in the air is permissible. The more as-
bestos particles are in the air, the greater is the risk
of asbestos inhalation and there is even more great
risk for developing of asbestos-related diseases.
The first optional standard 5 fibres/mL was deter-
mined by USA in 1971.
It is the noteworthy that the temperature for melt-
ing of asbestos, which wavers between 400°C to
1040 °C, and as for the temperature for melting of
the asbestos waste is 1200°C. (Free Encyclopedia of
Building & Evidential inspection, Testing, Diag-
nosis, Repair). The development of the disease is
influenced by the size, nature and type of asbestos
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fiber.

According to the data of the World Health Orga-
nization 125 000 000 persons are under the asbes-
tos exposure at their workplaces (WHO, 2018).
Asbestos is released into the air in large quantities
during the dismantling, and reconstruction of old
buildings and uncontrolled waste management as
well as application of brakes. Asbestos burns and
releases particles into the air, which is harmful

to both people sitting in the car and those who

are outside. 80% of low-cost brake pads contain
asbestos.

Asbestos and asbestos-containing substances are
regulated by the Basel and Rotterdam Conven-
tions.

The asbestos regulations are significantly impacted
and studied as by the International Labor Orga-
nization (ILO) so the World Health Organization
(WHO) also stands out by its great effort. Numer-
ous regulations have been created for different
countries on the production and use of asbestos.
Within the European Union there are applied
various legislations which are directed towards the
protection of human health or ecological rights.
There are created the list of elementary standards
in relation with the working and living environ-
ment. There are defined the rights of the working
class at the workplaces and risk factors which
endangers human health in the current conditions
or during the further life. The Convention No.

139 of the International Labor Organization “on
carcinogens used in production conditions” obliges
an entrepreneur to periodically define the carcino-
genic substances. It also indicates to the employer
as much as possible to replace the harmful, car-
cinogenic substances (Asbestos Convention. No.
162). “The Convention on Chemical Substances”
provides awareness of facts in case of using the
banned chemicals in the country (C170-Chemicals
Convention. No. 170. 1990).

By Occupational Safety and Health Administration
(OSHA) there are established the asbestos expo-
sure limit norms: per 1 cubic centimeter 0.1 fiber
in the air, during 8 hour working day or 1.0 cubic
centimeter during 30 minutes (Terracini, 2019).
The marginal norm for chrysolite is defined as

0,5 fiber per cubic centimeter and the middle is
defined as 0,25 fiber per cubic centimeter (Doll R.,
Peto ], 1997). The permissible norm is defined in
accordance with the quantity and shape of fibers.
In the working areas there are identified more
than 40 denominations of harmful factors which
have negative effect over the human organism
(Explanatory Dictionary for Chemical Safety
Terms, 2017). The mentioned agents are classified

70
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as occupational carcinogens. (Seimiatycki et.al,
2004). Diseases caused by asbestos exposure are
classified as occupational diseases. People working
in this field, with relevant occupations of fire-
fighters, builders, auto mechanic, electricians, and
as workers in various factories and fabrics so the
owners, customers, designers, architects, construc-

tion supervisors, plumbers, technical staff and
many other persons who have any contact with
asbestos or asbestos-containing products belong
to high risk groups as they are at risk of being
exposed to asbestos (Health and Safety Authority
2013).

International Ban Asbestos Secretariat (IBAS) was
created in 2000, the main target of which is to

globally ban the asbestos (IBAS, 2019). It also pro-

vides the increasing the level of public awareness
concerning the dangers of asbestos.

According to the International Ban Asbestos Sec-
retariat (IBAS) using asbestos is partially or fully
banned in 62 countries in the world (Kidd, 2018).
According to the data of 2019 more than in 100
countries there is not fully banned the consump-
tion of asbestos, as well as there are permitted its
import and export (IBAS, 2019).
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From OECD countries there are withdrawn all
types of asbestos except from Mexico and USA (Le-
men R., Landrigan R., 2017).

On July 12, 1989 in the USA the Environmental
Protection Agency (EPA) has issued the final res-
olution on banning the asbestos. In 1991 the fifth
appeal court annulled it and it has banned only
several types.

Despite many anti-asbestos campaigns or legisla-
tions, there are still trends in the production and
use of asbestos in industry. Asbestos producing
countries include: Brazil, China, Russia and Can-
ada. These are the countries that oppose various
asbestos banning organizations.

Georgia belongs to the group of countries import-
ing and consuming asbestos-containing materials,
and goods. Both amphibious and chrysotile asbes-
tos-containing products are supplied. There are

no regulatory requirements in the country for the
placement and use of asbestos-containing products
and goods at the market. Accordingly, the afore-
mentioned products are in free circulation and
they are uncontrolled. The import of asbestos-con-
taining materials is not regulated by law.

The use of asbestos-containing products was
banned in Georgia in 1992, and as the use of as-
bestos of amphibolic group was banned under the
third Annex to the Rotterdam Convention (Rot-
terdam Convention, 1998).

By the Order No. 133 “on approving the list of
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dangerous chemical substances subject to banning
of production, use and export and import or their
strictly limited use on the territory of Georgia”
approved on March 26, 2001 by the minister of
Labor, Health and Social Affairs of Georgia there is
only banned the import and export of crocidolite,
amosite, anthophyllite, actinolite and tremolite
out of asbestos fibers. The mentioned chemical
substances — the asbestos fibers are entered in the
list of restrictedly circulating materials according
to the Resolution No. 184 of 28.09.2006 of the
Government of Georgia, which as of today is in-
valid on the basis of the Georgian Law No. 4950 of
13.04.2016. There has not been banned the chrys-
otile, despite the multilateral recognition concern-
ing all types of asbestos, and on its carcinogenic
properties, the use of asbestos and the products
containing is actively implemented in Georgia and
is used in various fields.

By the legislation of Georgia there is determined as
the marginally permissible concentrates of asbes-
tos in the atmospheric air of the populated places
so there is determined the permissible marginal
fibrinogenic, mixed type and aerosol concentrates
in the air of working area (Order No. 297/n of the
minister of Labor, Health and Social Affairs of
Georgia on the approval of the norms of the qual-
itative state of the environment, 2001. Technical
Regulations No. 67 of the government of Georgia,
2014. Order No. 262/n of the minister of Labor,
Health and Social Affairs of Georgia on approving
the marginally permissible fibrinogenic, mixed
type active aerosols and metals in the air of work-
ing area, 2020).

The use and consumption of asbestos is significant-
ly reduced in the developed countries, and it is
completely banned in many European countries.
The risk group includes the population of that
country and especially the working class where
asbestos was previously actively used, and where
the buildings are built with asbestos-containing
material and where is being implemented their
dismantling (Weill D., Weill H., 2004).

The consumption of asbestos is increasing in de-
veloping countries as well, and accordingly there
are significantly more number of exposed workers
in Africa, Asia and South America than in the USA
and Europe (LaDou, 2004).

The sanitary rules and norms concerning the
asbestos and asbestos-containing materials are reg-
ulated by various legislations.

Asbestos waste is considered as hazardous waste in
many countries around the world. Asbestos waste
is called asbestos containing waste building mate-
rials (ACBM), which is similar to asbestos by color,
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composition and structure. In Georgia, according
to the Basel Convention, the controlled / hazard-

ous waste includes both asbestos dust and asbestos
fibers.

Conclusion

The elimination of the diseases caused by asbes-
tos is especially important for those countries
where asbestos is still used up to date in various
fields. There also has to be considered the impact
of asbestos used in the past on the human health
(WHO, Cancer control, 2007).

By the recommendation of the World Health Or-
ganization the best way to eliminate asbestos is to
cancel of its production and to ban its use world-
wide (NHMRC.2020).
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Summary

The review represents problems and issues, con-
nected with a contraception in Georgia. Here is
described recommendations derived from many
different countries, which is desired to be imple-
mented during a pandemic condition. Recommen-
dations change not only the communication form
between doctor and patient, but also a method of
contraception. An issue of research about contra-
ceptive methods during Covid conditions in Geor-
gia has been arisen.

Review

The coronavirus pandemic, has made the world
health facing vital challenges and reproductive
health is not an exception. Contraception is inter-
nationally accepted as an essential component of
women’s health care, that improves reproductive
autonomy and protects a woman from unplanned
pregnancy. There are some well-known contra-
ceptives in the world such as: oral contraceptive
pill; male and female sterilization; Implants;
Diaphragm; Female and male condom (9 types of
contraception you can use to prevent pregnancy,
2021; Kimberly & Joyce, 2020).

According to the results of the MICS (Multiple
Indicator Cluster Survey) conducted in 2018, us-
age of contraceptives in Georgia, is distributed as
follows: 32.9% modern contraceptives (diaphragm,
oral contraceptive pill, implants, female and male
condom and sterilization); 13.8% male condom;
7.8% IUD (intrauterine device); 5.2% oral contra-
ceptive pill; 3.3% female sterilization; 7.9% tradi-
tional contraceptive (stopped sexual act, periodical
desist, period of menstruation). (see picture)
Epidemics related changes in population behavior
on one hand and, on the other hand, availability of
health services are changing the family planning,
especially for low and middle-income countries
(Ferreira ALCG, 2020). An obvious example of
this view was Zika and Ebola Epidemics. Morbid-
ity and mortality rates related to above mentioned
factors among the women of reproductive age was
higher than the epidemic factors (Mitigating Covid
19 on sexual and reproductive health and rights in
low and middle-income countries, 2021).
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During Lockdown is natural for couples to get
closer and increase sexual activity. The reality
makes it crucial to use effective contraceptives
properly, which is carried out through: informing
society, supplies of contraceptives, customer sol-
vency and adequate communication with medical
professionals. According to the World Health Or-
ganization, the use of contraceptives during Ebola
pandemic was reduced by 65 % in Liberia. The
main reason of this was unemployment (Improv-
ing contraceptive access in Liberia, 2021).
Different countries such as: USA, Canada, UK,
France, Australia, China, South African coun-
tries, Nepal related to contraceptives during the
pandemic use modified alternatives. In particular,
long-term contraceptives are preferred in case of
healthy women, which reduces the number of
visits in medical institutions. Remote consulta-
tions are offered in most cases. In case of using
injectable contraceptives provision with videos,
with purpose of proper injection is recommended
(Bateson Deborah J et al, 2020).

No detailed information related to this subject is
accessible for Georgia nowadays, but we know,
that before the Covid19 infection using contra-
ceptives was very low. From 2010 to 2018 usage of
all types of contraceptives decreased from 53.4%
to 45.4% and usage of traditional contraceptives
declined 15-44 years old married woman or wom-
en, who lives with a partner from 18.5% to 8.5%
(MICS, 2019).

Unrealized/incorrect contraception is logical-

ly connected to stressful situations, unplanned
pregnancies, abortions that lead to serious health
problems (Bateson Deborah J. et al, 2020).

Conclusions

Due to an actuality of the topic, it is necessary to
analyze the possible changes related to the meth-
ods of contraception in Georgia under the con-
ditions of Covid19 pandemic, as both for healthy
and covid19 infected women in reproductive age.
A contraception related results of 2020 statistics
should be analyzed. In order to gain a knowledge
a survey should be held, which examines possible
changes in contraceptive methods and use during
covid conditions.

Keywords: Covid19, reproductive health, un-
planned pregnancy, contraception
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Review

Introduction: The assessment of the oral cavity
status of people with disabilities around the world
indicates a high prevalence of caries and periodon-
tal disease compared to those without disabilities.
The purpose of this review is to analyze the lit-
erature sources that manifest the unsatisfactory
oral health of the people with disabilities and the
obstacles that have arisen during dental service.
Methodology: A literary review was executed on
two main issues: “People with Disabilities” and
“Oral Health”. The age groups provided by the
World Health Organization were used.

Results: People with disabilities were found to
have a high prevalence of caries, a small number
of restored teeth, a high rate of extracted teeth, an
unsatisfactory oral hygiene index, gingivitis, etc.
Patients also had increased irritability, stress, and
negative emotions during the visit to the dentist.
Incomplete dental services have been occurred
due to the barriers created for the people with
disabilities.

Key words: Oral health; Dental services; People
with disabilities.

Introduction: In accordance with the Law

of Georgia on Medical-Social Expertise
(LLO,35,26/12/2001), Disability is the deterioration
of human health caused by the disease, injury,
anatomical or mental defect, with a severe impair-
ment of the body function, leading to a temporary
or permanent disability. The degree of disability
is the value of abnormality of the human activi-
ty caused by a health disorder. According to the
severity of the disability, the limitation is deter-
mined as follows:
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A) lightly expressed;

B) moderately expressed;

C) significantly expressed;

D) severely expressed.
The basis for determining the status of disability
is a moderate, significant and severely expressed
disability.
According to the World Health Organization
(WHO), 15% of the population are people with
disabilities. They are one of the largest groups in
the world. Nowadays, the prevalence of people
with disabilities is higher, at a rate of 10%, than
data which dates back to the 1970s. Such an in-
crease in statistics is related to the frequency of
chronic diseases, however, all this helps to estab-
lish statistics on people with disabilities world-
wide. The World Health Organization determined
the disability as a complex, dynamic, multidimen-
sional and contentious state (Lee et al., 2019).
Caries and periodontal disease are the most com-
mon disease of the oral cavity. It occupies an
important place in the global sickness rate. The
prevalence and severity of oral diseases depend
on economic, social, behavioral, and environmen-
tal factors. There are a number of anomalies that
can be detected in the oral cavity of people with
disabilities. In particular: Abnormalities of enamel
and dentine, delayed cut out the tooth, microdon-
tia, open bite malocclusion, bruxism, salivation,
xerostomia, etc. Oral health is greatly influenced
by the composition and abundance of nutrients
(Ziegler & Spivack, 2018). Patients with cerebral
palsy and Down syndrome are characterized by
a high prevalence of caries and periodontal dis-
ease, as well as a propensity to obesity, adenitis,
and a high prevalence of chronic diseases of the
oral cavity. During dental service, it is advisable
to take a holistic approach of the dentist towards
people with disabilities to get the desired result.
Unsatisfactory oral cavity status is also observed in
individuals with cerebral palsy (Loyola Rodriguez
et al., 2018). 120 children and adolescents with a
diagnosis of cerebral palsy were examined. The
standard presented by the World Health Organi-
zation was used according to which the index and
periodontal diseases of the filled tooth and ex-
tracted tooth (DMFT) were diagnosed. Traumatic
cases of the oral cavity were also examined. A
cross-sectional study revealed a high prevalence of
caries in people with cerebral palsy. Malocclusion
was detected in 87.5% of patients accompanied by
bad habits. The prevalence of caries is also high in
patients with heart defect(Sivertsen et al., 2016)
The cross-sectional survey found that caries was
prevalent in 37.3% of young children and in only
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25.4% of the healthy population. This survey was
executed in Norway. Abnormal Enamel structure
was observed in 60% of the research participants,
and abnormal dentin structure in - 40%.
International surveys affirm that there is no com-
plete and adequate delivery of dental services to
people with disabilities. The generated obstacles
have a negative impact on the treatment process
(Chadwick, Chapman, and Davies 2018). The
survey revealed two main issues: The first is the
“influence of personal life”, which includes oral
care, physical, sensory, behavioral and emotional
factors, and the second, “social and environmental
factors”, this includes dentists as well as family
members assistance, equipment and an adapted
dental environment. Coordinated work between
patients and dentists is essential, and the involve-
ment of family members of people with disabilities
in the process is important in order to take a holis-
tic approach to the issue and support it.

The role of polypharmacy in the spread of oral
diseases in people with disabilities is important
(Viljakainen et al., 2016). Qualitative survey was
executed with the assistance of nutritionists, den-
tists and pharmacists. The survey included infor-
mation such as sociodemographic factors, health
and oral cavity status, polypharmacy, the presence
of depressive syndromes, cognitive functioning,
functional ability, and nutrition in people with
disabilities. The most important question during
the interview was the existence of a xerostomia.
The result was as follows: 56% of the respondents
had continuous xerostomia as well as depressive
syndrome. Polypharmacy (OR = 1.83) and De-
pressive Syndrome (OR = 1.12) are directly related
to xerostomia, which requires the necessity for a
multidisciplinary approach by doctors when treat-
ing these patients with medication.

The spread of the corona virus in the world has
had a major impact on medicine, especially den-
tistry, due to high virulence of the virus with
saliva(Pereira et al., 2020). Covid virus can persist
in air for three hours, while on solid surfaces, plas-
tics or stainless steel it can survive for seventy-two
hours. Dental clinics, both private and public,

are at high risk of spreading the virus. There is a
high risk of transmission of the virus, both among
patients and dentists. In addition to international
guidelines, dentists are obliged to consider the his-
tory and microbiology of the virus. Asymptomatic
process of the virus should be considered during
dental service of patients, especially children. It is
advisable to postpone planned manipulations. and
concentrate only on severe cases in the Covid in-
fected people. An interesting challenge is teleden-
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tistry, consultation online, which further avoids
the risks of transmitting the virus.

People with disabilities need more oral care than
people without disabilities (Khokhar et al., 2016).
Oral health is often not a priority for such individ-
uals. The goal of the present survey is to demon-
strate the importance of dental education for pa-
tients with mental health problems. One thousand
three hundred and fifty-eight persons were exam-
ined in Britain. A comparison was made between
oral health awareness and standard dental services.
Evidence has been found that more knowledge
and information about oral diseases correlates
with a better hygiene index of people with disabil-
ities compared to those who do not have similar
knowledge, although the clinical significance of
this has not been investigated yet. Unfortunate-
ly, this paper did not determine the frequency of
brushing the teeth in people with disabilities. The
authors believe that more research is necessary to
find more evidence. Dentists should to be actively
involved with health care professionals to develop
a comprehensive patient treatment plan.

It is important to teach “Dental Management of
Patients with Special Needs” in the curriculum.
The integration of this discipline into the curric-
ulum is essential from an early stage. Students at
the University of Toronto were interviewed before
and after teaching of the given subject (Perusini

et al., 2016). 92 students of the dental education
program were interviewed. The Students were
provided clinical training at Mount Sinai Dental
Clinic, where dental services took place for people
with disabilities. At the end of the research, stu-
dents’ satisfaction was revealed (p = 0.001). They
noted that after the training of “Dental Manage-
ment of Patients with Special Needs”, the patients
were provided with more complete dental services
than were treated before the training of this disci-
pline.

According to (Couto et al., 2018) unequal access to
health services is a reality for people with disabil-
ities. These services also include the treatment of
oral diseases. (Morgan et al., 2012) surveys show
that people with disabilities are characterized by
an unfavorable oral condition, in particular a high
prevalence of caries, poor oral hygiene, and a neg-
ative periodontal status. One of the factors in the
condition of a bad oral cavity is the social barrier.
The (Couto et al., 2018) paper describes the im-
pact of oral health on the daily lives and quality
of life of people with disabilities in Portugal. The
presented survey includes an epidemiological,
cross-sectional study to examine the oral cavity
status and quality of life of people with disabilities.
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The oral status index was divided into three parts.
The following were examined:

1. Clinical Oral Health Index (COHI);

2. Clinical Oral Care Needs Index (COCNI);

3. Clinical Oral Prevention Index (COPI).
The purpose of the questionnaire was to evalu-
ate their own health by people with disabilities,
which included the following points:

1. Number of natural teeth;

2. Personal health assessment;

3. Stages of individual cleansing methods used

by a person with disabilities;

4. Visit purposes of the people with disabilities

to the dentist;

5. Addiction to alcohol;

6. Nutritional skills.
The following tools were used in the research:
Oral mirror, excavator, periodontal probe, twee-
zers, gloves, face masks, white coat, disinfectants
and portable lights. Medical records were written
in compliance with the relevant confidentiality.
The research found that 61.9% of people with dis-
abilities have a poor oral status that has a negative
impact on their quality of life, such as physical
pain, leading to psychological discomfort. The
surveys have shown that the oral health of people
with disabilities has a significant impact on their
quality of life. The Clinical Oral Care Needs Index
(COCNI) was found to be quite high, particularly
most patients visited the dentist only once every
five years. The survey also found the Clinical Oral
Health Index (COHI) to be high, the reason was
the non-compliance with the norms of oral hy-
giene, in particular, brushing the teeth unsystem-
atically. Objective examination of the oral cavity
revealed the following, the high intensity of caries
spread and the necessity of aesthetic dentistry and
prosthetic dentistry. Considering similar studies
and results, we come to the conclusion that sub-
jective and objective examinations of the oral cavi-
ty status of people with disabilities should increase
their access to dental services and reduce existing
obstacles.
(Teo et al., 2020) paper presents the obstacles
that are manifested to people with disabilities in
the process of determining the status of the oral
cavity and dental services. This survey also ex-
amined the impact of these barriers on the results
of the manipulations performed. Screening was
performed for two days on 29 multiethnic people
with disabilities, age group 18-59. Weak and very
poor oral hygiene status was showed in 65.5% of
the research participants. The DMFT index was
recorded with the following data: 2.8% (CI: 1.3-
4.1), 1.9% (CI: 1.2-3.1) and 1,9% (CI: 1.2-3.1).
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Among the respondents, 51.7% used a wheelchair,
of which 41.3 required assistance with mobility.
As a result of additional behavioral modifications,
involvement of more treatment methods was
detected in patients than is required during dental
service for people without disabilities. The authors
believe that more research is needed to overcome
these barriers.
(R. et al., 2018) Children with disabilities face
many difficulties during the visit to the dentist.
Difficulties include the inadequate provision of
health services by medical personnel for patients
with disabilities. The following characteristics
were described in the treatment process in this
research:

* Access to dental services;

* Possibility to dental services;

* Possibility of patient accommodation;

* Appropriate adequate service.
16 international studies of this content were exe-
cuted, which revealed the main obstacles during
dental service: Physical inaccessibility, lack of
information from doctors, lack of knowledge of
services for people with disabilities and lack of
experience. In conclusion, the author explains that
it is necessary to provide constant retraining and
trainings to dentists in order to provide compre-
hensive dental services to these people with dis-
abilities.
(Rajput et al., 2020) authors determined a differ-
ent oral status among children with healthy and
different abilities in the city of Bengaluru, India.
300 children in both groups were examined. The
WHO questionnaire was used to determine the
status of the oral cavity. The DMFT index was
identified in both the study and control groups as
follows: 1.32+1.36 and 1.25+1.21. Bleeding gums
was experienced in 52.7% of children with differ-
ent abilities, while in only 41.0% of the control
group. In the research group, those who belonged
to the lower than average class had a probability of
spreading caries aOR = 2.02, in children with vi-
sion impairment-aOR = 0.32, and in children who
had speech and hearing problems, the probability
of spreading caries was found to be OR = 0.10. In
the form of conclusion, the authors explained that
the likelihood of caries spreading in children with
disabilities is also different, which requires priority
care of oral health status for these patients.
In (Sedky, 2017) research the status of the oral
cavity in children with cerebral palsy was assessed
in Egypt.
A cross-sectional study was conducted, 62 per-
sons were examined, age group 3-12 years. The
Decayed, Missing and Filled Teeth (DMFT), Oral
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Hygiene Index (OHI) and Modified Gingival Index
(MGI) were determined.

The result was revealed as follows: no pathologies
of the maxillofacial area were showed in the given
children, the prevalence of caries was observed

in 54.8%, while in 52.3% the status of poor oral
hygiene was observed, in 43.6% the MGI index
was revealed.

(Fernandez Rojas et al., 2016) the oral status of
athletes with disabilities is noteworthy, particular-
ly in Poland, Romania and Slovenia. Oral screen-
ing was performed to these people in 2011 and
2012. Data were processed in SPSS; descriptive
statistics analysis method was used. 3,545 athletes
participated in the research. In 41% of athletes
with disabilities surveyed in Poland, untreated
caries was detected, while in Slovenia -61%. In
70% of those surveyed in Romania, clinical signs
of gingivitis were observed, and in only 3.8% -
molar sealing. Additionally, athletes with disabil-
ities in Poland, in particular 47%, identified an
urgent need for treatment.Methodology: The fo-
cus group of this literature review is “People with
Disabilities” and “Oral Health”. Literary sources
were searched from the databases of Cochrane,
PubMed, and Scopus. In addition to the main re-
search material, the following medical terms were
explored: Intellectual and mental development
disorders; Autistic spectrum disorder; Sensory
disturbances; Mental disorders; Down syndrome;
Congenital cardiovascular diseases; Polypharmacy;
Muscular dystrophy; Oral health; Caries; Oral hy-
giene; Access to dental services, etc. Papers pub-
lished in 2010-2020 were mainly used, in English,
the papers were translated. More than a hundred
papers were processed on these topics and they
were divided according to disabilities in the main
research.

Conclusion: According to the presented literary
sources, the evaluation of the oral status of peo-
ple with disabilities in the world indicates a high
prevalence of caries, unsatisfactory hygiene status,
the presence of plaque and a wide prevalence of
periodontal disease - compared to people without
disabilities. These problems can have a negative
impact on the general health, quality of life and
well-being of people with disabilities. The nega-
tive and unsatisfactory factors that only affect the
oral health of this population have been deter-
mined.

In conclusion we can note that the evaluation of
the oral status of people with disabilities is a very
important and difficult issue, requiring a complex
approach by dentists. Independently all disabili-
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ties require individual selection of manipulations,
a special approach, and maximum involvement

of family members. Further research is needed to
determine the statistics of oral diseases in people
with disabilities, which will help to improve their
oral health in the future in Georgia.

It is also important to develop recommendations
for the introduction of inclusive learning methods
for people with disabilities in dental education, in
which the present research will play an essential
role.
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Arteriovenous Malformation
Tamar Kvatadze!

! Student, VI Term, David Aghmashenebeli Uni-
versity of Georgia, School of medicine and Den-
tistry, Medicine

Summary

Arteriovenous malformation is a fairly rare disease
that affects less than one percent of the world’s
population. At this time the arteries and veins are
connected to each other without capillaries, thus
disrupting vital processes. The cause of AVM is
unknown, although there is presumption that it is
genetically determined. Unfortunately, the pathol-
ogy is not completely cured, but we have various
means of its effective management, which avoids
such an undesirable side effect as hemorrhage.
Treatment procedures include embolization and
sclerotherapy. Most of them need to be combined
several times to achieve an effective result. Med-
ication is not used in arteriovenous malformation
because no drug role has been approved for its
management. AVM is unavoidable, although with
adequate treatment the risk of death is minimized.
Key word - Arteriovenous malformation, patholo-
gy, disease, AVM, hemorrhage

Abbreviation — AVM (Arteriovenous malforma-
tion), CT (Computed tomography), MRI (Magnetic
resonance imaging)

Arteriovenous malformation is an abnormal vascu-
lar accumulation in which the arteries are directly
connected to the venous drainage network with-
out capillaries. (AANS). Oxygen-rich blood is sup-
plied to the brain through arteries that divide into
narrow arterioles and capillaries. The brain uses
the oxygen it receives from the capillaries. Oxy-
gen-depleted blood then enters the venules and
large veins, from where it travels to the heart and
lungs. Arteriovenous malformation even interferes
with the process necessary for this life, because at
this time the blood flows directly from the artery
into the vein and bypasses the capillaries. AVM
can form in any part of the body, although this
pathology is most commonly found in the head
and spinal cord. Arteriovenous malformation is
quite rare and affects less than 1 percent of the
world population (Mayo Clinic). Arteriovenous
malformation of the brain contains abnormal,
“weakened” blood vessels that draw blood from
normal brain tissue. Over time they cause bleeding
as a result of high blood pressure. This pathology is
most often detected in men and there is a sugges-
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tion that genetic predisposition is important. The
chance of bleeding from brain AVM is 1% to 3%
per year. We have several types of malformation:
True arteriovenous malformation (AVM). This is
the most common malformation of cerebral blood
vessels. It consists of a cluster of abnormal blood
vessels that connect arteries and veins without
capillaries.

Occult or cryptic AVM or cavernous deformities.
It is a malformation of blood vessels in the brain
that does not actively flow large amounts of blood.
May cause bleeding and often develop seizures.
Venous malformation. This is just a pathology of
the veins.

Hemangioma. These are abnormal vascular struc-
tures that are normally found on the surface of the
brain and on the skin or facial structures.

Dural fistula. One of the protective membranes

of the brain is called the dura mater (cool mem-
brane). An abnormal connection between blood
vessels that cover only this covering is called a
dural fistula. Fistulas can occur in any part of the
brain. We have three types of fistulas (American
Stroke Association, Dec 5, 2018).

AVMs can expand and rupture, which can lead to
intracellular hemorrhage or subarachnoid hem-
orrhage, which can lead to brain damage. Deep
bleeding is referred to as intracranial hemorrhage,
bleeding on the membrane or surface of the brain
known as subdural or subarachnoid hemorrhage.
Malformations are benign so treatment is focused
on managing symptoms and improving the pa-
tient’s quality of life.

Bleeding is initially reported in approximately
50% of patients. Malformations can irritate the
surrounding tissue of the brain and cause seizures,
headaches, Muscle weakness or paralysis, loss

of coordination, difficulties in performing orga-
nizational tasks, dizziness, visual disturbances,
abnormal sensations, spontaneous pain, mental
confusion, hallucinations, dementia, developmen-
tal delays in children, noise in the ears, speech
problems...(AANS).

Arteriovenous malformation of the brain may not
cause any signs and symptoms until the AVM rup-
tures, causing hemorrhage in the brain. Bleeding
in about half of the brain malformations is the first
sign. (Mayo Clinic)

Most people with AVM may never have symp-
toms, but women sometimes have complaints as a
result of the burden that accompanies pregnancy,

as this puts increased pressure on the blood vessels.

Malformation can develop at birth, or later in life,
depending on its size and location. They may also
become apparent after an accident, or when a
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child grows into an adult (during puberty). As the
patient’s body grows, so does the size of the AVM.
Stage I (piston) - AVM is “quiet”. AVM skin can be
warm and pink or red.

Phase II (expansion) - AVM is expanding. The
pulse can be felt or heard in the AVM.

Stage III (destruction) - AVM causes pain, bleed-
ing or ulceration.

Stage IV (decompensation) - heart failure occurs

(Johns Hopkins medicine).

Arterio-venous anastomoses normally affect differ-
ent areas because they are already the skin, lungs,
kidneys and at this time use the closed result on
the anastomoses through the capital network,

but if for some reason the anastomoses open the
capillary network, these processes do not try to act
anyway. Regulate capillary blood circulation. They
also play an important role in thermoregulation.
For example, if the temperature in the environ-
ment decreases significantly, the anastomoses of
the relevant area will open under the influence of
various mechanisms. (Ioseliani T., 2001).

Doctors can diagnose a malformation by review-
ing the patient’s medical history and examining
the affected area (history and physical examina-
tion). The final diagnosis is usually made on the
basis of imaging tests that show areas of blood
flow. An ultrasound often does the first test when
there is a suspicion that a person may have AVM.
Ultrasound uses sound waves to create images of
blood vessels and tissues under the skin. It can
also be used to determine the speed of blood flow,
which helps doctors diagnose arteriovenous mal-
formation. In pathology the doctor will see that
blood is flowing very fast from the arteries to the
veins. Ultrasound is a good method for young chil-
dren as it does not require the child to sleep under
anesthesia and is completely painless.

MRI offers more detailed images of the size and
location of the AVM inside the body. MRI also
shows what other important things, for example,
nerves are, near AVM Dara can affect treatment.
Computed tomography scans show how much
AVM affects the bone. A computed tomography
(CT) scan is similar to an MRI, except that it uses
x-rays instead of magnetic fields.

It is possible to do an angiogram to diagnose blood
vessels in malformation and to identify “maps”
and it is also used in its treatment. (Johns Hopkins
medicine).

Options for managing malformations (broken or
not broken) include various observations or treat-
ments, such as microsurgical techniques, endo-
vascular embolism, and stereotactic radiotherapy,
used alone or in combination with various treat-

92

FoOHM39L5 O 353096@0L 3BM3OgOOL boolbol
39099x md9LdSBY.

35309631900 ssbermgdom 50%-do
0530530603905 5006036935 Lobbegbes.

3o xBMMTo305L 891990 35500D0sbML #3060l
9008090569 Jum30e0 s Jodmofizoml 36mBRbggdo,
0530l 330300 56 OHMIgerodg 99990 Lod3@mado:
39600930 Lol 96 sddENs, 3MMMEObsEool
05356235, MO60BE0O ©I35(gdgdOL
d9LOMgdol LOMMNYWYJd0, MOZdMMIHZ393Y,
db9390md0L MM393900, 5MBMOo MO
39363690900, L3MBEBMMO FHJogz0e0,3mbgdM030
©5069MdY, 350306530900, 9396309,
053039000 256300050900l F953960bgd900, bdsrMo
409690390, 891939900l 3O-:Mmd9dxd0, 3030 96
3oLBIMO momgdo... (AANS).

09530l 33060l 5OEHIM0M396MTs FoERmM 3050
390005 56 45dmofigoml 5009 bodbgdo s
L0d3GHMIgd0 AVM-0b gobgod3s809,653 0393l
09530L 330680 393mMog00. 3060l Joergm®Isizool
©53bEMmgd0m bsbg3563o Lolbergbs 3oM39wo
600s60s. (Mayo Clinic)

AVM-0b dgmbg 50053056900l v39EHqLemdsL
d9L5dEMS LOI3BHMIFOO 5MOLBMPOIL

399030069, BoaEo0 Joegdl Bmyx g™

59300 B030¢900 00 BH300Hm0L 3909y,
3903 OLYIEMBSL SbEs3L MB, MoYO

59 OML 0BMHYdS Bghimes Lobberds®M390bY.
3o xMMT5305 G90dgds gobgzomatmegly 3539300
5050906539, 56 3bM3zMdOL MIBOM 33056
939399, 9b 3M30YIY0s Job BMIsbg s
5Q00dY0MJMOSBY. 530939 Fgboderms
399M593565309L d9gIM0 d9dmbzgzol 9999y,
96 MMEYLOE 853930 BOILOE SBo3L oowFg3L
(puberty— ol QGOMUL). GO 3530963 0L bLbgmao
0DMY05,01939 0853HdL Bmdsdo AVM-g3 .

I 9®930(pw)do)- AVM “Gybostr0s”. AVM-ob 3sbo
3900935 0gml MdOEI0 s 35MEOLRBIOO 56
foogwro.

IT 93930 (395350M0Mgds)- AVM 5300m0M3009ds.
399ebo d90degds 990a@dbmo 6 Imolidobmo AVM-
do.

III 93030 (256500 9M9ds)- AVM 03930 H3030e0U,
LoLbergbsls 56 fgwrmanls.

IV 93530 (©093™3396L5305)- bgds gwyarols
3956H0Lmds (Johns Hopkins medicine).

SO GHIM0M-39699MH0 565LEHMIMDYO0 baMTsemE
306039090 bbgo@slbgs 1935600 93543L,
OHMQMM9O0(359 3960, BowGH3900, M0M3IIGEgdo
Q5 51590 MM gl 56SLEMIMDYdO BT,
390939 Lobbo 3930EsGme Jigerdo

390U, 53050 ) G509 doDBYHBOL Q5dm
3BsLBMINDYd0 250blibs, 3930wsMeEo Jugwo 3
36MHm3E9gLL 90dgds, Sl OMA SOEHIHOM- 3960
565LEGHMIMDYO0 S gd9b TMBEHOL MMl s

Caucasus Journal of Health Sciences and Public Health, Volume 5, Issue 7



https://www.caucasushealth.ge

ments related to morbidity and mortality. A treat-
ment plan is designed to cause the lowest risk but
the highest chance of injury elimination (AANS).
The decision to treat AVM is made by both the
doctor and the patient. Consider: Patient’s age,
abnormal groin size, location If it does not cause
problems in the patient (pain or loss of function),
your doctor may recommend regular visits.
Because they can expand over time, as soon as
AVM problems arise, doctors often begin treat-
ment if the malformation is in a sensitive or dan-
gerous area. Although some medications have
been tested for arteriovenous malformations,
there are no drugs whose effectiveness in manag-
ing pathology has been proven. Embolization and
sclerotherapy are the most common treatments for
AVM. Procedures can reduce the size and symp-
toms of the malformation. They cannot completely
disappear pathology.
In embolization, materials such as medical glue,
metal coils, or even candles are placed in the cen-
ter of the AVM through a tube called a catheter
that enters a blood vessel. These materials help
block blood flow. For malformation, embolization
often occurs through an artery or vein connected
to the AVM. When the pile is blocked, blood will
stop flowing into it.
During sclerotherapy, a liquid medicine called
sclerosant is injected into the malformation to
destroy blood vessels and create scars. This pro-
cess also causes less or no blood flow through the
AVM. Sclerotherapy is often used to treat other
vascular deformities, such as venous deformities
and lymphatic deformities. During sclerotherapy,
the doctor uses ultrasound and radiographs.
Embolization and sclerotherapy are not AVM
treatments but are used to manage them. They
help reduce symptoms and make AVM smaller.
Over time, the pathology is likely to re-expand.
Most patients receive this treatment several times
throughout their lives. The goal is to limit the
symptoms as much as possible. Sometimes, embo-
lization and sclerotherapy for AVM treatment are
done together to get the best results. Complica-
tions of these procedures are:

Ulcer,

Damage to a nearby nerve.
Arteriovenous malformations occur before birth
or soon after. Because their cause is unknown, we
cannot avoid it so the best approach is to respond
quickly to the symptoms listed above (Johns Hop-
kins medicine).

93

5300 5M9M0M9096 3530 sMMEo Lobberols
d0dmd3939L. s19g39 obobo db0d3zbgePM3z56 Ml
058590096 09MHIMMGYI5305003 FoRIC0MS®
0¥ 396099339 oM93mTo Ggddgeo@ e
d9L53Rb93900 03 gL, bbgoalibgs
999560B3900L go3w9gbom gooblibgds dqlsdsdolio
MdBOL 565LEHMIMDYd0, 590l Fg9As Lobbeols
00 b5{owo 5056 35030l 35630 sOlgdE
39306 Jlgerdo, 9993060905 MER60BIOL
9096 LOMdML Q53995 O 5V FMbYdS Fobogsbo
396099mb 39939M5G 0L 93900905, (0mbgwosbo
m, 2001).

990990l 89990500 FoBMGTS>300L
©0526MBoMYds, 353096EH0L 5659B53BOL
3905H93000 5 IBIOOWGIYWO SEYHOEOL
(0LEHMMO0LS S BODBOIMOO Q5TMIZEI35)
QIMZS09MH9O0L 2BOm. LdMEMM OsABMDO,
G603 Hobo, R0bds 30BOEOBEOOL
A9LAH9O0L Loxgwydz9w by, HMIgdoa SB39690L
LoLberol 6535000l 5M99dL. MEEMdYIM00 BA0GMS©
b@g05 3003900 BgLEOL 35393905, MMEILSE3
5MLYdMOL 9330, OMT 5E50SBL Tgodergds 3Jmbgls
AVM. 9e0@Msdgg®s bdol ¢owmgdl 0ggbgdls
3960b 4398 Lolbeds®m39d0Ls s Jumzowgdol
bH09d0L Tgbogdbgers. oo 2odmygbgds sbg3y
d9L5dE 90905 LOLbEOL Bsgool LokJs@ols
©3BRY65, M3 9J0dgdL gbTocmds SOGHIMHOM-
39660 95z 353008 ORBMBOMYOST0.

35000 Myoobsl §Jodo s0bsbsogl, G®mA Lolbaro
do05b LGSR J090b9ds 56 FHYMH09d0I6
396900L396. W EHOHORIOS 39MQ0 TJNMOOS
3d30M9hHerm3z560 353d3900LMZ0L, MoEYH Ol o6

b5 F0MHMYOL B53830L 9BxLgHB00” 5I0BYdSL s
LOYWOosE G036y LMo.

MRI 2300535DM3L 3™ ©gESw6 bIHS0GOL
bbgmeol doaboo AVM- ol Dmdols o

5000 dY0MGMO0L Tgbobgd. MRI sliggzg 5639690,
0¥ 65 bgs 3603369cm3560 M58 sgse0msc,
6963900 56H0L, AVM- bonsb sbermlb o 65 253e9bs
d90d9ds 0gdmboml 936bsrmdsa.
30030993900 GHMIMQMs5300L 13boMYds
5B39698L, Mr599gbs Imgdggdl AVM dzsemby.
3003303900 GMmIMaMsxzg00lL (CT) b3sboMmgds
33936 MRI- I, 4565 0d0Ls, ®mad ol 04gbgdl

953 a9bmmyosl, Bsabod Mo 39w gdol bozzwsc.
d9L5dEG0YE05 SbQ0MYMHTOL go39NYdS

3o xzm®MTo3050 LobbErds®M39d0L
©056MBoMIOOLS S “©m3900L” ILEYIBI©
51939 3dM0Yggbgds dolo 9379MbsEMdOL M.
(Johns Hopkins medicine).

3o xMEOI530930L FoMM30L 356056¢3)9d0
(6039000 56 5605 OH©0Z390) o393l
0533003905 56 39MbsMmdOL Lbgsslbgs
3900m©YBL, MHMYMMO355 03OMJOMHIMHRO0MO
3996039, 96M35L3W G0 GIIMEI0S S

Caucasus Journal of Health Sciences and Public Health, Volume 5, Issue 7



https://www.caucasushealth.ge

LGHIOINGJEH03MO0 M9BEYIOMNIOM305, OMIgEo;
399M0Ygb9ds oMM 56 3m3d0bocmgdeo
939960b5¢nmdol bLbgoolibgs Lodvsgd9dmsb,
“IgoE3 539306093905 53500Y4MBMBLML
5 B0330E056MBLMD. 39MHbsEMdOL 3909
olgs 899999539000, M 45dmofj3oml Y39ty
Q5050 MHOB30, FoMsd 439esbg dowawro Jsblo,
™I EsH056gd0L sIMmxbzms Imbgl (AANS).
AVM-1 83996065¢0md0l 99Lobgd 25005§Y393¢0wqdsls
0090 OMAMEO 3 9J0do, sB939 353096¢)0.
3oLsM35olHobgdgwos: 3530960 sbss30,
35MMYO0IO0 3OM30L BMBs, 5 YOIYIOSMYIMDS
099 00 56 0393V 353096@& 30 3OHMdEIYOL
(303000l 96 B3bJizo0l s356M30L),

9900835 8903 gds 6193039605300 2ofoml
937100M 30D0GHIOL. 0dob 4odMm, GMA doo
39999050 EOHMMS 256353 M50 QORIMNMIGDS,
AVM- U 3600399900 259mfi3930L056539,
9909900 bdocs 0fjygd9b 839MHbsEMdSL 0

o xMm™MTo305 9GOl IgMdbmdosMg b Lododo

5695 do. 8099b9g5350 0d0Ls, H®MI BMYogMmo
9900035396@&0 999m{idqdmeos s6GHIM0Mm39616M0
o xMmMT5309d0LmMZ0L, 56 SOLYdIMdL OGO
3693560530, MMIgEms 9139JGVIOMDdS 3smMMYo0l
3oOHM30Lm30L  IILEHMOGOIEO0S,
900m0Bs30s s BZEIMHMMgHs305 AVM -0l
939obY 3530EILION0 3B M.

36MHM (3900935 d90degds d959;3060Hmb
350530653008 B™Ts s LI3EHMIGO0. Foo 56
39999050 3500MEMmA00L LGS QodMMdS.
990M0Bs30530, AsbOEgd0, HMYMOOEGS

15390 E0bM 930, omMboL 3mFJdo 56 MmMbosg
Loborgdo, AVM- ol 396@®30 dmmogligdmeos
ool bdmsegdom, MMIgebsg gfimgds
39093960, OGMmIgeroa dgol Lolberds®egdo.

9U BsboEgd0 byl MHymdL Lobberols bszsols
503358, J5RmMI5300LmM30L GIdMWODsE0s
bdoMs bgds sMEHIOH00L 96 3gbol Ladwyswgdoo,
Mdgos 139300600905 AVM-b. GmEgLsg yMHmao
QOM300s, dsldo Lolbero dahgeegds.

130 IOMNYOH300L OHML MB350 Fsdoro,
GHIgabsg b3agHMBIBE0 9hmgds,

o xzm®To30500 9939go30 LolbardsMmzgdol
39L5bYMGO® S 65{odMHgdOL
0o68mbogdbgwsg. gb 3Bm3gLo Sb939 0f393L

AVM- s 89939md0m Lobbenols 6535000 b53¢mqd

9B 565MLgdMBL. 13EIOMMYMH3305 BIoMS©
39900996905 Lbgs LOLbEdsOPZMS IRMMT>309d0L
d9000b393590(3, 394505, 3969MH0 S OIFMOHO
©9BMMI530900L b53OBsM.
13EgOMDIO300L POML, §Jodo 0gqbydl

DL OHORIN0M ©5 OIBERIBMMIBO

b5 gdGOL.

990M0Bs305 S BLIWIOMMIMS305 56 SGIOL
AVMob B5932960b5¢0m B53995¢090900, 565990

94

39900996905 Jom0 oMMZ30LM30L. olobo byl
20ymd96 Lod3GHMAgdOLy s AVM-0b 999;306905b.
OM®MS ob353eMd5T0, 350MEIMA0S 15359 M®
bgsbas 2ox35000M3090s. 353096@9d0L
39GguMds, 3bM3MBOL gobdogermdsdo, 50
939960b5c0mdsL 59 bxgMTg 0GSMYGOL, dobo
90bsbo 3o Lod3EH™IgdOL oglodsgrmEo
89039

DR IO, 9IdME0BE0S S BIWIGHMNYH>305
AVM- 0l b593996bserm@ 9O 3900, Bromo
15 39m9LM d990 F00EMbB. 53 36M(390IMJOOL

3900

fyawo,

obEmdgds6g bgMH30L sb0sbgds.
30 39MH0M39699MH0 FoBMmOTS3E09O0  ©I05JOST©Y
96 3oeg39 4oe0dYds. 0oL 25dM, MM dobgbo
360005, JoLO 530096 5309ds 56 T9a300¢000,
530@Md Lom3z9mabim oyMds, Bgdmo Bsdmmzwow
L033GHMIYdbY LHOIRs MYo0Mmgdss(Johns Hopkins
medicine).

@OoBIMSGHMMS

1. ombgwosbo, o. (2001). 55805608 BoBommwmyos
2. 3. 88.

2. American Association of Neurological Surgeon
- (https://www.aans.org/en/Patients/Neurosur-
gical-Conditions-and-Treatments/Arteriove-
nous-Malformations).

3. American Stroke Association- (https://www.
stroke.org/en/about-stroke/types-of-stroke/
hemorrhagic-strokes-bleeds/what-is-an-arte-
riovenous-malformation).

4. Johns Hopkins medicine - (https://www.hop-
kinsmedicine.org/health/conditions-and-dis-
eases/arteriovenous-malformations).

5. Mayo Clinic-(https://www.mayoclinic.org/dis-
eases-conditions/brain-avm/symptoms-causes/
syc-20350260).

Caucasus Journal of Health Sciences and Public Health, Volume 5, Issue 7



https://www.caucasushealth.ge

The Analysis of Assortment of Antiviral Medicines
in The Pharmaceutical Market

Margarita Beglaryan Hrant!, Anush Barseghyan
Barsegh?, Lusine Nazaryan Gagik?,
Nodar Sulashvili*

"Doctor of Pharmaceutical Sciences, Professor,
Yerevan State Medical University after M. Heratsi,
Yerevan, Armenia;

?Lecturer, PharmD, Yerevan State Medical
University after M. Heratsi, Yerevan, Armenia;
3Lecturer, PharmD, Yerevan State Medical
University after M. Heratsi, Yerevan, Armenia;
“‘MD, PhD of Pharmaceutical Sciences, Invited
Professor of Tbilisi State Medical University,
Thilisi, Georgia;

Abstract

Etiotropic treatment of influenza and other acute
respiratory viral infections (ARVT) includes a wide
range of antiviral medicines. The objective of the
study was to analyze the assortment of antiviral
medicines In the pharmaceutical market of Arme-
nia, to identify the leaders and investigation of the
main sources of obtaining information on antiviral
drugs by pharmacists. The study was carried out
among 285 pharmacy employees during the 2019 —
2020. The study revealed that among the antiviral
medicines the leader in monetary expression is the
Kagocel (23%), the leaders in natural expression
are the Anapheron and Oxolin ointment with
small difference. The results of the research find
out that main source of information about antivi-
ral medicines for the treatment and prevention of
influenza and ARVI pharmacy employees mostly
using information provided by medical representa-
tives (26%), which is not reliable sources. It can be
concluded that drug information resources in com-
munity pharmacies in Republic of Armenia (RA)
have to be improved. The OTC antiviral drugs
market is not highly competitive and companies
can increase their market share by introducing
new marketing programs, pricing policy, relevant
information provided to pharmacy employees.

Key words: antiviral medicines, viral infections,
pharmaceutical market.

Introduction

The development of antiviral drugs is a very
complex process. Currently, around 50 drugs
have been approved for human use against virus-
es, including medicines with a restricted spec-
trum, mainly used for influenza, and the general
spectrum used for influenza and ARVI (O.L.
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Bryan-Marrugoa et al., 2015; Kramarev SA. Et al
2013). The global anti-viral therapeutics market
was valued at USD 51.26 billion in 2020, and it

is expected to reach USD 67.76 billion in 2026.
Increase in epidemics of ARVI and influenza has
resulted in increasing competition between key
players for development of novel therapeutics
(Anti-viral therapeutics market-growth, trends,
covid-19 impact, and forecasts. 2012; ARVI. 2019).
Today in competitive market, the marketing strat-
egies play vital role in promotion of products and
services. There are many pharmaceutical compa-
nies in the industry competing with each other.
Pharmaceutical companies must change their mar-
keting strategies to cope up with new challenges in
the business environment (Amit Dwivedi. 2015).
With the increasing usage of antiviral medicines,
irrational medicine use and adverse drug reactions
are also becoming important health care problems
(Ofori-Asenso R. et al., 2016). Appropriate drug
information is vital for the correct use of these
drugs and improves patient outcome (Asmelashe
Gelayee D. et al,, 2017). However, this activity

of pharmaceutical employees can be limited by

a number of obstacles, such as lack of access and
information on the sources of medicines. Contrary
to the developed countries, where flow of health
and drug information is quick and efficient, in

the undeveloped third world countries, the flow
of health and drug information is slow and, in
most cases, there are inadequate sources of drug
and health information (Nidal Jaradat et al., 2003;
L.G. Nazaryan et al., 2021). The source of drug
information is important especially in developing
nations such as RA where strict medicine regula-
tion is sometimes lacking. Such countries are at

a distinct disadvantage if the practitioners cannot
source reliable independent information about
medicines.

The objective of the study was to analyze the
assortment of antiviral medicines on the pharma-
ceutical market of Armenia, to identify the leaders
and investigation of the main sources of obtaining
information on antiviral drugs by pharmacists.

Material and methods

The study was carried out among the 285 phar-
macy employees (selected randomly) residing

in Armenia. This is descriptive cross-sectional
research conducted by the Department of Phar-
maceutical Management of the YSMU. During
the 2019 — 2020 participants completed an anon-
ymous self-administered paper-based question-
naire, which contained closed and open questions.
Number of questionnaires distribution was deter-
mined by The Survey System Version 11.0. taking
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into account the number of the drugstores, the
reliability coefficient t=1.96, the first type error is
with 5% probability (a = 0, 05), and the evaluation
accuracy is 5% (A = 5%), p=0.5.

The questionnaire was compiled and applied by
M.Y. Kinyev et al, Ural State Medical University
:(https://docs.google.com/forms/d/1E7NqejDOJW -
Wab6GNIBpFzPfYmXw1GcYApUuBj8mO703k/
viewform ). Data obtained as a result of surveys
were registered in statistical SPSS software pack-
age (version 12.0).

Results

The results of the questionnaire survey carried out
among 285 pharmacy employees with different
experience and education. The research shows
that most pharmacy employees have a 2-5-year
(43%), employees had up to 2-year (31%), 6-10-
year (19%), 11-20-year (5%) and 21 -30 (2%) year
work experience. Among 285 pharmacy employ-
ees it had been revealed that about 49% of them
graduated from medical college (pharmacists), 34%
had a master’s degree and 17% had a bachelor’s
degree in pharmacy. Regarding the availability of
antiviral medicines in their pharmacy, the answers
were classified as follows: Kagocel and Anapheron
16%, Oxolin ointment 15%, Arbidol 14%, Amixin
13%, Lavomax 11%, Ingavirin 9%, Rimantadin
5%, other 1% (see fig.1).

The answers to the question ‘which are the main
sources, that you have been using for obtaining in-
formation about antiviral medicines for the treat-
ment and prevention of influenza and acute ARVT
were classified as follows (see fig.2).

Regarding the question ‘which antiviral medicines
for the treatment and prevention of influenza

and ARVT are considered to be the leaders with
monetary expression, respondents select following
antiviral medicines (see fig.3).

Regarding question which antiviral medicines for
the treatment and prevention of influenza and
ARVI are considered to be the leaders with natural
expression, respondents select following antiviral
medicines (see fig.4).

Discussion

The prevention and control of respiratory viral
infections is a big problem because of their im-
pact on the society in terms of health, quality of
life and economy (Abed, Y., & Boivin, G. 2006).
For this reason, a comprehensive study was con-
ducted in the market of antiviral medicines used
during acute respiratory infections and influen-
za. During the survey, the pharmacy employees
have mentioned the antiviral medicines available
in their pharmacy and the most often mentioned
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medicines were Kagocel and Anaferon. In a similar
survey conducted in Monchegorsk city Aciklovir
was the most mentioned medicine and Kagocel
had only an 11% share in this market (Dessalegn
Asmelashe Gelayee et al., 2017). Community
pharmacists are essential information providers for
patients/ consumers and their sources of informa-
tion must be reliable. The results of the research
about obtaining information were analyzed and
find out that main source of information about an-
tiviral medicines for the treatment and prevention
of influenza and acute respiratory viral infections
pharmacy employees mostly using information
provided by medical representatives (26%), as
well Internet (15%), which are not reliable sourc-
es compared to a similar study in Ethiopia where
medicines package inserts, treatment guidelines,
and the pharmaceutical textbooks are the main
information sources (A.I'. Caspaukosa u gp. 2015).
In another study conducted in Russia, the main
sources of information about antiviral drugs for
pharmacy employees are annotations of medicines
and pharmaceutical publications (Kpemca, A. A. u
ap. 2016). Since the pharmacy employees prefer
information given from medical representatives

as a source of main information about medicines,
more attention should be paid to official sources
of information during training and continuing
education of pharmacy employees. In continuing
education courses should include more skills and
knowledge in this regard. It was also investigated
which of the above-mentioned antiviral medicines
for the treatment of influenza and acute respira-
tory viral infections were considered to be leaders
of sale in monetary and natural expression, for a
comparative analysis of the sale of medicines in
this group. Based on the obtained results, it turns
out the rates of the sale of antiviral medicines with
monetary expression. As it turns out, some medi-
cines (Kagocel 23%, Oxolin ointment 19%, Ana-
pheron 19%, Arbidol 17%) have relatively close
interest rates in monetary expression and they

are in strictly competition, therefore, the leader

in monetary expression is the Kagocel (23%). The
study also revealed the rates of the sale of antiviral
medicines with natural expression. The research
showed that, like monetary expression, in this
category we also have strictly competition (Ana-
pheron 25%, Oxolin ointment 25%, Kagocel 20%)
and the leader in natural expression is the Ana-
pheron and Oxolin ointment with small difference
Kagocel is in second place. The data obtained

in Armenia was quite similar to the data from a
survey conducted in Russia, where Kagocel is also
the leader of the antiviral medicine’s market [13].
Summarizing and observing all the data, it can be
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noticed that the Kagocel was quite popular among
the antiviral medcinis available in the pharmacy,
and as a best-selling drug was considered to be the
leader in monetary expression. Pharmaceutical
organizations can be advised to expand the range
of antiviral medicines, adjust the pricing policy,
making it more profitable and affordable for the
consumer, to conduct more detailed consultations
and information for the pharmacy employees. A
favorable factor for stimulating sales and increas-
ing the share of sales of antiviral medicines will be
the introduction of various discounts and cam-
paigns that make medicines more accessible to the
population, competently use advertising and the
basics of merchandising in pharmacies.

Conclusion

Based on these results, it can be concluded that
drug information resources in community phar-
macies in RA have to be improved, more attention
should be paid to official sources of information
during training of pharmacy workers. Apparent-
ly, there is a need for information about available
sources of information and all pharmacies should
have material resources for basic drug informa-
tion. Among the antiviral medicines used for the
treatment and prevention of influenza and acute
respiratory viral infections the leader with mon-
etary expression is Kagocel (23 %) and the leader
with natural expression is Anapheron and Oxolin
ointment (25%), with a little difference Kagocel
(20%).

The OTC antiviral drugs market is not highly
competitive and consists of several major players
as found. In terms of market share, few drugs cur-
rently dominate the market. However, mid-size
and smaller companies can increase their market
share by introducing new marketing programs,
pricing policy, relevant information provided to
pharmacy employees.
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Figure 1. Antiviral medicines available in pharmacy.
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Figure 2. The main sources for obtaining information about antiviral medicines.
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Figure 3. The rates of the sale of antiviral medicines with monetary expression.
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Figure 4. The rates of the sale of antiviral medicines with natural expression.
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Review

Health-related quality of life is a notion that re-
flects a person’s own definition of their subjective
state of health, functioning, and well-being in the
physical, psychological, social realms and role per-
formance (Morin et al., 2019).

It is noted that the quality of life during pregnancy
is declined dramatically over time (Steinbuchal et
al., 2010).

Most women who are pregnant do not exercise
(Wadsworth, 2007). The same author states that
exercise during pregnancy is associated with a re-
duction in many common pregnancy issues. Many
women and their families may erroneously assume
that exercise during pregnancy may be harmful,
despite the many advantages of exercise in preg-
nancy.

Since the past, aquatic therapy has been used for
healing, strengthening and relaxation (Kauffman &
Kauffman, 2014). Athletes, elderly, and mentally
disabled exercise enthusiasts are exploring aquatic
exercise systems that match their needs for fitness
(Kravitz & Mayo, 1997). According to World
Health Organization (2020) pregnant women
should limit the time spent being sedentary and
perform some physical activity, however, it shows
high recommendation but low evidence about it.
While there are a number of exercise recommen-
dations available, they are generally restrictive and
often focused on opposing viewpoints. As a result,
both the pregnant woman and her doctor could

be confused about the practice of exercise during
pregnancy (Wang & Apgar, 1998).

The aim of this review is to summarize the ef-
fects of the aquatic exercise during pregnancy on
Health-related Quality of Life in Pregnant women.
The studies were identified in Pubmed using
keywords: ‘Aquatic exercise’, ‘Pregnant wom-

en’, ‘Health-related quality of life. This overview
presents the summary from 8 relevant RCTs. After
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reviewing them the following data has been ob-
tained.

In a RCT on water Exercise and Quality of Life

in Pregnancy it is seen that water physical activ-
ity initiatives such as Study of water exercise in
pregnancy (SWEP) improve the HRQoL of preg-
nant women (Rodriguez et al., 2020). Women who
performed the SWEP procedure have also been
shown to have a higher percentage of ideal perine-
um status findings, a higher percentage of intact
pelvic floor after childbirth, and a lower percent-
age of tears and episiotomies. A RCT on the SWEP
program influence on pregnant women by Corde-
ro et al., (2016) shows that statistically significant
variations in perineum status were found, which
remained unchanged for 26.15% of the women

in the Experimental Group versus 3.12% of the
women in the Control Group (p < 0.001). The
women in the CG experienced substantially sharp-
er reductions in scores of health-related quality of
life such as physical role (-33.3 vs. -18.94 points,
respectively), body pain (-20.34 vs. -11.72 points),
strength (-23.92 vs. -7.98 points) and emotional
role (-23.82 vs. -16.53 points) than those in the
EG.

In an RCT considering low back pain intensity,
disability and number of days spent on sick leave,
It is seen that in the water exercise group, the

low back pain intensity was slightly lower, with

a score of 2.01 (95 percent CI 1.75-2.26) vs. 2.38
(95 percent CI 2.12-2.64) in the control group
(mean difference = 0.38, 95 percent CI 0.02-0.74

p = 0.04). The number of days spent on sick leave,
disability due to low back pain or self-assessed
general health, did not vary in both the groups, as
observed in the RCT conducted by Beckhmen et
al. (2017).

During pregnancy, there was significant differ-
ences between groups in terms of maternal weight
gain (p < 0.001 at four months and seven months
as seen in RCT conducted by Sanchez et al.,
(2019).Bacchi et al., (2017) organized an RCT in
which the CG (45.2 percent; n = 28), there was a
higher proportion of women with excessive mater-
nal weight gain than in the EG (24.5 percent; n =
12; odds ratio = 0.39; 95 percent confidence inter-
val: 0.17-0.89; P = .02). In a pilot study, Women
who had participated in the aquatic exercise pro-
gram reported significantly less physical discom-
fort, increased mobility, and better body image
and health-promoting behaviors compared to con-
trol subjects (Smith et al., 2006). In women with
overweight/obesity (OR = 3.570 ((1.226-10.397)),
the rate of caesarean delivery was higher than in
those with average weight as stated by Rodrigues
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et al. (2020).

In a RCT study by Rodriguez et al., (2017) Sleep
quality, using the Pittsburgh Sleep Quality Index
questionnaire, was measured in the first and third
trimesters of pregnancy. The Mann-Whitney U
test showed that statistically significant (p < 0.05)
results were obtained. 44 of the women (65.67%)
were listed as ‘poor sleepers’ in the Intervention
Group, compared to 62 women (92.54%) in the
Control Group.

In a study by Lox et al., (2000), for a duration of 6
weeks, 44 pregnant women were engaged in water
aerobics twice a week, each session lasting ap-
proximately 45 minutes. The findings of this study
indicate that routine participation in an aquatic
exercise program is correlated with increases in
positive feeling states and decreases in negative
feeling states and women’s pregnancy fatigue.
Based on the articles reviewed it can be concluded
that aquatic exercise during pregnancy can im-
prove many factors of HRQoL. Moderate aquat-

ic physical activity during pregnancy (method
SWEP) intended to improve the variables such as
Maternal body weight, BMI-gestational weight
gain and pre-pregnancy weight recovery, blood
pressure, postpartum depression, self-assessed
fitness, quality of sleep-both subjectively and in
terms of latency, length and effectiveness. It can
improve physical functioning, decrease maternal
discomfort and improve behaviors that promote
health. With routine participation it can increase
positive feeling states and decreases in negative
feeling states and women’s pregnancy exhaustion
and can reduce severity of low back pain. The
routine practice of moderate water aerobics by
pregnant women who were sedentary and at low
risk was not harmful to the health of the moth-

er or infant. Research supports the practice of
aquatic exercise by pregnant women who are at
recommended bed rest; however, to confirm these
results, a bigger sample, more detailed statistical
research should be conducted. Mothers should be
advised by health care providers of the various
HRQoL aspects of aquatic physical activity during
pregnancy. Hopefully, this literature review
analysis would provide the practitioner with more
understanding to improve and individualize his or
her pregnant patient’s HRQoL features.

Keywords: SWEP, AEP, AFI, HRQoL.

Abbrevations: SWEP- Study of water exercise in
pregnancy, AEP- Aquatic Exercise in pregnancy,
AFI- Amniotic Fluid Index, HRQoL- Health Re-
lated Quality of Life.
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Summary

Objective:

To determine the likelihood of developing mul-
tiple sclerosis due to vitamin D supplementation
is the primary objective of this study. This study
also investigates what kind of relationship exists
between vitamin D exposure and likelihood of
multiple sclerosis.

Methodology:

The electronic database PubMed was searched to
extract relevant and suitable studies. These stud-
ies were selected after applying proper exclusion
and inclusion criteria. The included studies were
then critically reviewed and analyzed to derive the
most relevant and useful information to generate
desired outcomes.

Results:

The findings were based on the data obtained by
the studies included. Majority of the available
literature has shown that exposure or Vitamin D
supplementation significantly lowers the likeli-
hood of developing autoimmune disorders like
MS. Very minimal data was found contrary to this
statement.

Conclusion:

Considering the data extracted from our reviewed
literature and studies, it can be concluded that
there is a strong inverse correlation between
vitamin D and MS likelihood. So, it is strongly sug-
gested that the more exposure or supplementation
of vitamin D, the less will be the chances of de-
veloping multiple sclerosis and other autoimmune
disorders.
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Keywords: Multiple Sclerosis, M.S., Vitamin D,
Neurodegenerative diseases, M.S. and Vitamin D.

Abbreviations: (M.S.) Multiple Sclerosis, (TGF beta
1) Transforming growth factor beta, (RTC) Ran-
domized controlled trial, (MSSS) Multiple Sclerosis
Severity Score.

Background: Multiple Sclerosis is a condition
widely documented as a core contributor to neu-
rological dysfunction in young adults (Ascherio et
al., 2014). For patients who develop MS, bouts of
inflammatory demyelination, which is the relaps-
ing of MS, brain atrophy, and treatment-resistance
disease progression, are among the imminent
occurrences (Ascherio et al., 2014). However, it is
reported that most young adults who have under-
gone the first episode of strongly suggestive MS
neurological disorder also have a poor intake of
vitamin D (Sintzel et al., 2018). Nevertheless, there
is a general lack of RCT exploring the Vitamin

D effectiveness in reducing the MS risk among
young adults living in high latitudes. More signifi-
cantly, the existing body of research on vitamin D
and MS seems to concentrate more on the impact
of serum levels of vitamin D in the progression of
MS instead of its part in reducing the risk of MS
for young adults in high latitudes. (Deluca & Can-
torna, 2001). As for the existing meta-analytical
and systematic reviews of RCTs on the topic, the
findings have been inconclusive and concentrate
primarily on the role of vitamin D in MS progres-
sion. In light of the general lack of evidence and
inclusive findings on the topic within the existing
body of research, this study seeks to determine the
efficacy of vitamin D supplementation in reducing
risk of MS among young adults who have wit-
nessed the first episode of strongly suggestive MS
neurological dysfunction. (Smolders et al., 2020).

Methods: The required data and studies included
in this research paper were searched and extracted
using an electronic database. The search engine
PubMed was used to obtain beneficial and suit-
able research studies. When we initiated our data
search, we needed to choose appropriate mesh
terms or keywords, which could help us find the
most suitable and relevant articles. The keywords
we used here were Vitamin D, Multiple sclerosis,
young adults, neurological dysfunction. These
keywords yielded many relevant studies; only
the mesh terms “multiple sclerosis and Vitamin
D” provided us around 1431 results on PubMed.
However, as we had to focus on most germane
articles that can meet our research criteria, so ini-
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tially, after removing the duplicates, many studies
that did not meet inclusion criteria were excluded.
Once the duplicates were removed, and irrelevant
studies were roughly eliminated, an appropriate
inclusion and exclusion criterion was designed and
implemented to shrink our data findings.

The inclusion criteria included:

1. English language articles;

2. Full-text articles;

3. Articles that included the case definition of

multiple sclerosis or autoimmune disorders;

4. Articles including at least two keywords.
Any article not meeting the inclusion criteria or
written and published in non-English language
was excluded. After going through this process
of identifying, exclusion, and selecting relevant
articles, seven articles were finally included in
this research paper. One systematic review was
included in these seven articles, and the rest of the
six articles consisted of three descriptive studies,
one RCT, one comparative study, and one cohort
study. These studies were thoroughly checked and
reviewed, their findings were critically appraised,
and their results were systematically analyzed.
Once these studies were critically reviewed and
verified, their relevant information was taken out
and used in our research paper. These studies have
provided us with profound knowledge and perti-
nent data, which was essential to produce a specif-
ic outcome regarding our review topic.

Results: These research studies we have discussed
so far have demonstrated that the available litera-
ture and evidence-based studies done so far clearly
supports the fact that there is a clear association
between sensitivity to vitamin D and multiple
sclerosis. A significant finding extracted from these
studies is that an inverse relationship has been
confirmed between vitamin D exposure and the
likelihood of developing MS. It means that if a
person/ subject is exposed to via sunlight or sup-
plements to vitamin D, especially in early years

of age, then the chances of developing multiple
sclerosis are significantly minimized.

Frequent exposure to vitamin D has also been
shown to improve overall immunity-related
functions, e.g., accelerating B cells’ production and
proliferation, building strong immunity against
autoimmune disorders like multiple sclerosis.
Since vitamin D plays an essential role in protect-
ing the body from autoimmune disorders such as
MS, many beneficial prevention strategies can be
planned and introduced in the future.
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Discussion: If we talk about the available research
work related to our topic, we can say that a mark-
able amount of data can be found regarding vita-
min D exposure with the development of auto-
immune disorders like multiple sclerosis. Though
very few studies suggest that no such association
exists, most research work favors this association
based on evidence-based practice. We discuss a
few of the studies that provided the most relevant
and suitable evidence-based data in favor of our
research topic.

A systematic review conducted by Duan et al.
determined the relation between vitamin D status
and risk of multiple sclerosis. Electronic databas-
es including PubMed, EMBASED, and Cochrane
library were searched to extract the relevant
studies. Finally, 11 studies were included which
met the inclusion criteria. The meta-analysis of
results have indicated that MS patients were hav-
ing lower mean levels of 25-hydroxyvitamin D,
which strongly suggests that low vitamin D levels
enhance the risk of developing multiple sclerosis.
(Duan et al., 2014).

In 2018, Helen Tremlett conducted a study that
focuses on the association between sun exposure
and the development of MS over the course of 10
years. The age range for the survey was 5-15 years
and 16-20 years. Case and Test groups completed
season, winter, and lifetime sun exposure ques-
tionnaires. Seasonal sun exposure was classified as
hours of low and high exposure. It was observed
during the trial that people with high hours of
exposure to the sun displayed a better risk of MS
(45% less risk of MS) than those with low hours
of exposure. This observation shows that exposure
to the sun (vitamin D exposure) visibly decreases
the likelihood of MS growth. While this research
yielded consistent conclusions and high validi-

ty, because there was a small sample size, these
findings should not be applied to larger popula-
tion groups.(Tremlett, Zhu, Ascherio, & Munger,
2018).

Mandia et al. performed a study focusing on the
impact of exposure to sunlight on MS, it was ob-
served that patients who indicated daily exposure
to sunlight (vitamin D) had lower scores on MSSS.
(26+24hvs.46+26h,p<0.001). Those who
had more frequent exposure to sunlight showed
mild symptoms of MS and lower MSSS scores. The
study further found that less risk of developing
severe MS was associated with increased levels of
serum vitamin D. It can also be inferred that there
is a clear inverse association between repeated
exposure to sunlight (vit D) and the risk of severe
MS. The analysis provided valuable and important
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knowledge about our research subject, but due

to the less sample size, the generalizability of the
findings is doubtful.(Mandia et al., 2014).

A study conducted by Islam et al. determined the
effect of childhood sun exposure on the likelihood
of having multiple sclerosis. This study included
79 pairs of twins, sought by the yearly newspaper
throughout North America. The MS diagnosis was
medically verified, and a sun exposure index SI
was used to determine the extent of sun exposure.
The study continued from 1980 to 1992 with nine
sun exposure activities. Later on, when the results
were analyzed, it was found that each of these
nine-sun exposure behaviours offered major pro-
tection within the twin pair against MS. The prob-
ability of developing MS was considerably smaller
for the twin who spent more time exposed to the
sun (OR 0.40, 95% CI 0.19 to 0.83), as compared to
the other twin.

In light of these conclusions, it was assumed that
early sun exposure could result in markable pro-
tection against MS. We can say that this study

has provided us with beneficial findings regarding
the sun exposure effect on MS, but it also has few
limitations. One of them is that the study only
included the twin pairs, so the results cannot be
applied to other population groups with different
ages and altered genetic background. Moreover,
the region in which the study was carried out was
North America, so again the generalizability of
the results on other areas’ subjects is questionable.
(Islam, Gauderman, Cozen, & Mack, 2007).

A study conducted by Deluca and Cantorna fo-
cuses on the non-calcemic effect of vitamin D on
immune cells, particularly on T cells. The labora-
tory results revealed that 1,25-dihydroxyvitamin
D3 could either fully prevent or inhibit different
autoimmune disorders, including MS. The mecha-
nism by which vitamin D3 suppresses autoimmune
disorders are based on the fact that the hormone
vitamin D stimulates the development of TGFbe-
ta-1 and interleukin 4 transforming growth factor,
which can sequentially suppress the activity of
inflammatory T cells. This study demonstrates the
crucial function of vitamin D in the prevention of
autoimmune diseases, thereby offering a research
field that is productive and thought-provoking
and can create valuable information in the future.
(Deluca & Cantorna, 2001).

Chen et al. performed one more study in which
they sought to figure out the impact of vitamin
D3 on the differentiation of human B cells. It was
noticed that in people with an elevated level of
the disorder there were very low plasma levels of
vitamin D, strongly indicating the part of vitamin
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D in controlling autoantibodies.1,25(OH)(2)D(3)
(vitamin D3) up-regulates the expression of p27,
which is very important for differentiation and
proliferation of activated B cells, which further
accelerates the immunity. This research thus con-
cludes that the reversal of vitamin D deficiency is
effective for the treatment of autoimmune diseas-
es mediated by B cells. In this analysis, the link
between vitamin D and autoimmune disorders is
very apparent, providing us with important and
appropriate knowledge about our research subject.
(Chen et al., 2007).

Considering the findings of the studies listed
above, it is apparent that a substantial association
exists between vitamin D and the growth of MS.
While these studies have provided us with fruitful
evidence-based information, when we see that
most of the studies are descriptive, one can easily
doubt the verification of their outcomes. This is
because descriptive experiments do not statistically
test or validate the study issue, and the risks of bias
are therefore strong. Because of these difficulties,
the findings of descriptive experiments will not

be applied to other persons or subjects, rendering
the outcomes dubious. Hence, future research
should focus on maximum cross-sectional studies
to confirm the association of vitamin D with MS
so that their results are more reliable and can be
generalized without any doubt. Much research is
required in this field, so it is highly recommended
for future researchers to use cross-sectional ap-
proaches in their upcoming research to produce
verified results, which can be further generalized
over large population groups. Another limitation
that was obvious in these studies was the small or
limited sample size. This again causes hindrance in
the generalizability of the results over many peo-
ple. That is why prospective research experiments
are encouraged to deliver profound and imple-
mentable findings using broad sample sizes.
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early sun
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Sought

by yearly
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2007

Each of the nine sun
exposure-related activ-
ities during childhood
seemed to convey
a strong protection
against MS within MZ
twin pairs. Depending
on the activity, the
odds ratio (OR) ranged
from 0.25 to 0.57. For
example, the risk of
subsequent MS was
substantially lower
(OR 0.40, 95% CI 0.19
to 0.83) for the twin
who spent more time
suntanning in compar-
ison with the co-twin.
For each unit increase
in S, the relative risk
of MS decreased by
25%

As the
sample size
is very small
(only 2), so
results cannot
be generalized
over large
population.

Early sun avoid-
ance seems to
precede the diag-
nosis of multiple
sclerosis (MS).
This protective
effect is indepen-
dent of genetic
susceptibility to
MS.

nil

131

MS

interviews

2014

The results showed a
strong association be-
tween serum vitamin
D concentration and
both sunlight expo-
sure. Patients report-
ing frequent sunlight
exposure had a lower
MSSS.The mild MS
patients reported
much more frequent
sunlight exposure A
higher serum vitamin
D concentration deter-
mined a lower risk of
developing severe MS,
adjusted for sunlight
exposure (OR =0.92
for one unit increase
in vitamin D, 95% CI:
0.86-0.97, p = 0.005).
A stronger inverse
association emerged
between frequent
sunlight exposure and
the risk of severe MS
(OR =0.26, 95% CI:
0.09-0.71, p = 0.009).

The study
focused on
other factors
like smoking
and diet, so
results cannot
be completely
associated
with sun ex-
posure only.

data show that
an appropriate
diet and ade-
quate expose to
sunlight are asso-
ciated with less
aggressive MS

nil

40

Dutch
interferon
beta-treated
participants
with RRMS
of the SOLAR
trial

Clinical
trial

2020

Serum 25(OH)D3
levels at 48 weeks
were increased in
the vitamin D3 when
compared to placebo
group (median level
281 [IQR 205-330] vs
72 [39-88] nmol/L; P
<.01).

nil

Supplementation
of high-dose
vitamin D3 for
48 weeks was
not associated
with lower NFL
levels. This study
does not sup-
port an effect of
vitamin D3 on
this biomarker
of neuro-axonal

injury.

nil
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7

386 (Ages 5-15

and 16-20
years, every
10 years
thereafter).

Question-
naires

2018

Most participants
were white (98%); the
mean age at MS onset
was 39.5 years. Living
in high (vs low) UV-B
areas before MS onset

was associated with
a 45% lower MS risk
(adjusted RR 0.55,
95% CI 0.42-0.73).
Similar reduced risks
(51%-52%) for medi-
um or high exposure
were observed at ages
5 to 15 years and at
5 to 15 years before
MS onset (adjusted
p < 0.05). At age 5 to
15 years, living in a
high (vs low) UV-B
area and having high
(vs low) summer sun
exposure were associ-
ated with a lower MS
risk (RR 0.45, 95% CI
0.21-0.96).

nil

Living in high
ambient UV-B
areas during
childhood and
the years leading
up to MS onset
was associated
with a lower MS
risk. High sum-
mer sun exposure
in high ambient
UV-B areas was
also associated
with a reduced
risk.

nil
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Summary: As we live in this advanced age of tech-
nology, everything is progressing in a fast pace,
this conclude medical industry too. These process
new and old will collaborate with each other.
With developing new methods and techniques, we
can overcome problems in our field of work, but
with that being said , it doesn’t mean all the cur-
rent methods are outdated and inefficient , each
progress has its own advantages and disadvantages
. digital dentistry (CAD/CAM) can be consider

one of those breakthroughs in dental field. with
introduction of CAD (computer aid design)/CAM
(computer aid manufacture) around 1980s, this
system has made so much progress and still de-
veloping in a promising way. with CAD/CAM we
are able to manufacture better and more accurate
prosthetic frame work and dental restorations,
consider to current method designs. CAD/CAM
system functions in three steps (scanning, design,
milling unit). each of these sections carry a specific
duty that with combination of all of them leads to
a dental restoration. current method of impression
making still consider efficient in our field but with
intra oral scanners (IOS) we are able to get better
& more accurate copy of the oral cavity and den-
tition compare to current impression techniques.
CAD/CAM not only focus on accuracy of the
design and planning but it also consider to be cost
efficient and less time consuming compare to the
current methods and considerably more comfort-
able for the patient during the impression making
period. Further in this article we will discuss about
the process of this system, comparing it with cur-
rent available methods , advantages & disadvantag-
es of it and our outcomes.

Key words: digital dentistry, restorations, CAD/
CAM, impression, scanning, 3D design

Abbreviations:

CAD: computer aid design

CAM: computer aid manufacturing
IOS: intraoral scanners
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Feedback:

Before we start comparing these methods together
its better we create image of what they actually
made of and how they process, because under-
standing these factors can make us assess which of
them can be more accurate and easy to handle.

Digital: CAD (computer aid design)/CAM (com-
puter aid manufacture) is introduced to the world
by 1980 by the first commercially available system
called CEREC. This chairside system allows the
dentists or clinicians to independently design and
also manufacture ceramic restoration in matter of
hours in their own office with only one or two vis-
it. Since, its first introduction to dentistry field as
CEREC 1, this system has evolved through series
of upgrade to CEREC 3. CEREC 1 wasn’t so much
advanced it was only limited in 2D designing

and scanning, it was only able to fabricate exclu-
sively inlay for immediate cementation but by
time passing this system got upgraded to CEREC
3, that function with advanced 3D scanning and
design (Siorna.,2021). CEREC 3 got equipped with
OMNI SCANNER camera, has expanded capa-
bility significantly so that can almost design any
restoration, such as inlay, onlay, veneers, crown,
as well as three unit bridges and custom lithium
desilicated implant abutment. latest models of
CEREC were equipped with a prime scanner that
can get applied more deeply in the oral cavity and
can detect tooth color (TRIOS 3,.2021) .in dental
field there are also different brands of CAD/CAM
systems that have similar functions as CEREC
such as (3M True Definition, 3M True Definition,
PlanScan/E4D NEVO, iTero). Basically this system
function in three stages (scanning, design, milling
unit), we can defined the process easily as scan-
ning the oral cavity with intraoral scanners (I0S)
and transport the scan to the specific design app
provided by the company choice in the guideline,
designing our plan on the dentition via the app
design and the last stage is crafting and manufac-
turing it with the milling unit same as simple or

3D printer (Fasbiner ] D 2006).

IOS: there are many commercially intraoral
scanners exists lately that they are able to collect
information on the shape and size of the dental
arches through the emission of a light beam (Siro-
na,.2021), by reflecting laser or light beam onto
the tooth surface and capture and replicate the
dentition and oral cavity by hitting the structure
and create exact image of the structure with help
of high resolution camera. The information col-
lected by these cameras is processed by powerful
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software that reconstructs the three dimension-

al (3D) model of the desired structures (TRIOS
3,.2021). By achieving 3D model of the structure
with specific details in the software, we are able

to start the design program on the model (like a di-
agnostic cast in impression technique). Also these
scanners can be used as implantation and surgical
guides in some cases (Imburgia M. et al., 2017).
Impression making technique and diagnostic cast:
for us to create any dental prosthesis, we need
exact replica of the dentition and its surroundings.
For achieving this exact copy, we use what so
called impression materials. These materials will
get applied in specific trays, these trays come in
many different size and shapes that fit in any oral
cavity of any individuals. We use many different
type of impression materials due to their specific
use (Fujimoto J. et al., 2006). These materials can
be “Irreversible hydrocolloid — alginate, Reversible
hydrocolloid-agar, Condensation silicone, Addi-
tion silicon, Polyether, Polysulfide polymer irre-
versible hydrocolloids, or alginates and reversible
hydrocolloids or silicon. After impression material
got pour into the trays they will get applied in the
dental jaw, each material has its own setting times,
after the material got set, we remove them out of
the oral cavity and we pour dental stone (gypsum)
in the impression to create the diagnostic cast.
when the stone got set, we mount it on a device
called articulator that can mimic the movement

of the jaw. We have three types of articulator
(non-adjustable, semi-adjustable, fully-adjustable).
Due to which treatment we doing we chose one of
these types. After the cast got mounted, now the
process of the planning starts (Fujimoto J. et al.,
2006).

Introduction:

In Prosthodontics dentistry, accuracy of the design
is one of the most crucial factor to make a perfect
prosthesis esthetically and functionally. With
digital dentistry (CAD/CAM) creating flawless de-
sign with considerable reduction in human error
1s more promising compare to current impression
making techniques and crafting methods. Comput-
er aid design (CAD) can help us through illustra-
tion and replicating the design of the oral cavity
or the dentition with intraoral scanners (I0S) and
computer aid manufacturing (CAM) will help the
technician or the doctor to finalize and create the
prosthesis in more time/cost efficient and in more
accurate manner. Current methods of impression
making and casting still count as sufficient and
ideal methods of approach and till now consider to
be desirable to many dentist around the globe.
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Comparison:

Creating a prosthesis is a complicated process with
many elements to consider such as patient factor,
design, crafting technique and long term endur-
ance. Each of these elements have their own chal-
lenges that us dentists must overcome to achieve
our goal without failure. Either with digital
method or currently used impression techniques
measurement these factors stay the same, for us to
eliminate the future adversities and complication
we must assess each step thoroughly. These factors
will get effected in each methods differently.

Patient factor:

Treatment planning consists of formulating a log-
ical sequence of treatment designed to restore the
patient’s dentition to good health, with optimal
function and appearance. The plan should be pre-
sented in written form and should be discussed in
detail with the patient. Good communication with
the patient is essential when the plan is formulat-
ed. for achieving the best outcome and accuracy
of the prosthesis, patient must be involve directly
in every step of the process, they should come for
measuring, re-measuring, fitting the prosthesis in
the oral cavity and checking all the angles of this
process on hand. So this eventually can be time
consuming and devastating process for the patient
and the doctor. Also, patients must be free of any
existing diseases or complications in their oral cav-
ity and also in their whole body, to prevent future
complications. Two main chief complaints of these
patients have when they came to us for any treat-
ments are discomfort and pain or esthetical prob-
lems. These individuals demands must be made

in short period of time. For these patients having
many visits can be a torment and uncomfortable
so they resent these appointment. With digital
system (IOS & CAD/CAM) this process reduce
dramatically in duration and time (Yuzbasioglu E.
et al,. 2014). Patient can finish its diagnosis or even
applying the prosthesis in only one visit compar-
ing to impression taking techniques. In impression
taking technique individuals going through an
uncomfortable process and these impressions must
be taken in each step of the way, so in other words
it means more appointments. Time is always a cru-
cial factor in any process, it’s our job as dentist to
try to create a flawless prosthesis for the patient in
considerably short period of time. With that being
said, digital system can be cost efficient for the
clinician and the patient too. When the process

of time reduces, the amount of visits reduces and
these can conclude to reduction of cost. With all
this being said, one of the factors that shouldn’t be
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ruled out is that patient in digital design they can
see the actual prosthesis and how it look on them,
basically it can show the future of the definitive
treatment and patient can see the exact outcome
(Fujimoto J. et al., 2006).

Design factor:

One thing is crucial for us in designing any dental
prosthesis and that is “accuracy”. For measuring
Accuracy there are two crucial elements that must
be consider: “ trueness “ and “ precision “ .trueness
can be defined as the ability of a measurement

to match the actual value of the quantity being
measured and precision is defined as the ability

of a measurement to be consistently repeated .For
creating a perfect design for any prosthesis these
elements must be as close as the real structure ,
any flaws in crating the replica of the dentition
and its structure can lead to failure of the prosthe-
sis. Digital system can make this goal achievable
compare to the impression making techniques
(Imburgia M. et al., 2017). With intraoral scan-
ners we can nearly bring the human errors to zero
and the accuracy of the design way more com-
pare to the diagnostic cast technique. IOS system
eliminate usage of the impression material in the
process and make the steps much easier and sim-
pler. Clinician shouldn’t worry about the material
setting time or the quality of it, they process the
oral cavity with the scanners without limitations
of the time. Due to this the stress of the process
will reduce dramatically and this can be crucial for
the treatment. These digital units use high quality
material such as fedspatic material, zirconia and
lithium desilicated that they come in blocks from
the manufacturer. These digital systems use these
data as digital articulator , so they can apply the
design on it. These articulators can be defined as a
specific software that is recommended from man-
ufacturer. It’s the laboratory of the digital system,
simple as that (Yuzbasioglu E. et al,. 2014; Joda T.
et al.,2017)

In Impression making technique, the accuracy of
the impression depends on the materials them-
selves, impression tray types, and impression
techniques. Each step in the process introduces
potential human and/or material error. Each of
these material have some specific setting time from
pouring into the tray to applying it in the mouth
of the patient and the removal of it. This process
commonly happens in duration of 3 to 4 minutes,
the clinician must act fast and make all the steps
accurately. Fast pacing work can some time cause
some errors and will bring the accuracy of the pro-
cess low. If these process have any complication or
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mistakes, it must be done again and again. These
failures costing the clinician time and money,
and also more visits from the patient concluding
in discomfort (Yuzbasioglu E. et al,. 2014; Joda T.
et al.,2017). Even if the clinician have accurate
knowledge of the process and good work experi-
ence still mistakes can be made in casting process
and in the laboratory. There are many factors

working in hand, so higher rate of error can rise
(Fujimoto J. et al., 2006).

Storing and communication factors:

Dentists must be able to create a routine between
them and their technician in laboratory. The way
to store the data they gather from the patient

and how to transfer data from the clinic to the

lab. This routine must be accurate and safe with-
out error. These data’s should not be effected in
any manner between in this process. The way of
transport and the way of storing can effect this
elements. In digital system (IOS and CAD/CAM)
this process can be way more achievable and con-
venient. Digital impressions offer speed, efficiency,
ability of storing captured information indefinitely
and transferring digital images between the dental
office and the laboratory. Easy as flash drive the
data can be transferred to the lab or with a simple
Email (Imburgia M. et al., 2017). In the other hand
in the cast technique this process can be different.
Data are not just some file in a computer, they are
real elements such as dental stone or full mount-
ed dental cast. These elements need attention,
taking space and they need to be transferred to

the lab as soon as possible. Most of these material
shrink through passing time and this will destroy
accuracy of the replica. this will make clinic to be
constantly in a back and force, give and take bases
with the laboratory and that’s when complication
will rise. This process can be costly and time con-
suming for the clinic (Fujimoto J. et al., 2006).

Discussion: we should be open minded to new
technology in any line of work. “We should work
smarter not harder” that’s a good saying. Dentist-
ry and many other field in the world, had a lots
of progress through time. Through history many
ideas and methods had been used that these days
they can be consider “ridiculous” but we evolved
and got more mature with our own methods and
theories. We are living in an advancing digital
world, everything around us is getting compatible
with the new technologies. In dental work we
should get more open minded with these progress-
es too. With digital systems we can make better
quality prosthesis and cut down most of the hu-

Caucasus Journal of Health Sciences and Public Health, Volume 5, Issue 7



https://www.caucasushealth.ge

man error. Thee ae number of dentists out there
that will go on and debate this process such as the
prices of the unit, prices of the material and acces-
sibility of these system. Due to that they can be
bit skeptical toward these process but any system
can and will have its advantages and disadvantages
but the ratio of these pros and cons can evaluate
efficiency of a system. CAD/CAM systems may be
more expensive compare to impression technique
but the accuracy of the design, the comfort of the
patient and reduction of time of the process is way
more desirable than impression techniques.

Conclusion: we can sum up the outcome of this
issue in this manner that digital design can be

less invasive, more comfortable for the patient,
less time consuming and more accurate in design
compare to impression techniques. still we can use
impression material in so many cases and it can be
efficient enough. With these digital system process
will be much easier for the patient and the clini-
cian. Much faster and better quality design will be
the outcome. With the digital designing we can
bring the human errors nearly to zero and achieve
extraordinary outcome.
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Summary:

Through the history mankind came a cross various
types of epidemic or pandemic that dramatically
increased the fatality of the population of the world
or a region. From black death in 1346 (30-60 %
population of the Europe), Spanish flue 1918 (1-5.4
population of the globe) or to the recent outbreak of
the covid-19 (more than 2 million). The new corona-
virus SARS-CoV-2 (Severe Acute Respiratory Syn-
drome-CoronaVirus 2) that is cause of COVID-19

is the seventh coronavirus known to infect human,
specifically, it belongs to the family of Coronaviri-
dae and have spread worldwide. As of June 19, 2020,
World Health Organization (WHO) reported over
8.3 million total confirmed cases and still counting,
making it a severe threat to public health. And still
the mechanism involving virus proliferation and how
the virus interacts with other microorganisms in the
lung is unknown. This virus main focus area of attack
are lungs and respiratory system and with the con-
nection of the oral cavity with them, they can have
significant impact on each other. Oral cavity is the
second microbiota house in the body, that contains
many types of fungi, bacteria, virus and archaea. This
will make oral cavity an ideal hunting ground for
opportunistic pathogens. Most of these were found
in BALF (bronchoalveolar lavage fluid) of covid-19
patient. So due to this statement oral cavity hygiene
plays crucial factor in this process. Due to co-in-
fection of respiratory system and oral cavity there
various manifestation can occur in both places. Oral
manifestation can be included as ulcer, erosion, bulla,
vesicle, pustule, fissured or atrophied tongue, macule,
papule, plaque, pigmentation, halitosis, Soft tissue
white lesions, hemorrhagic crust, necrosis, petechiae,
swelling, erythema, and spontaneous bleeding. The
focused sites were tongue, labial mucosa and palate.
Maintaining a good and proper oral hygiene can help
to reduce the infection of the respiratory system.
Other factors such as age and immunosuppressed
individuals can be effected in considerably sever
manner.
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Abbreviation:

BALF - bronchoalveolar lavage fluid

SARS - Severe acute respiratory syndrome coronavi-
rus

ECMO - Extracorporeal membrane oxygenation
ICU - Intensive Care Unit

Feedback: before we start talking about the issue in
hand, it's convenient to give some background about
some of the factors we about to discuss.

Coronavirus: Coronavirus, any virus belonging to
the family Coronaviridae. Coronaviridae is generally
considered to contain two genera, Coronavirus and
Torovirus, which differ in nucleocapsid morphology,
the former being helical and the latter being tubu-
lar(Zhu N. et al., 2020). Coronaviruses are important
agents of gastrointestinal disease in humans, poultry,
and bovines. In humans, a species known as SARS
coronavirus (or Severe acute respiratory syndrome
coronavirus) causes a highly contagious respiratory
disease that is characterized by symptoms of fever,
cough, and muscle ache, often with progressive diffi-
culty in breathing (Shi et al., 2018).The new corona-
virus SARS-CoV-2 (Severe Acute Respiratory Syn-
drome - CoronaVirus 2) that is cause of COVID-19
is the seventh coronavirus known to infect humans,
Specifically, it belongs to the same family (Shen et al.,
2020) (Dhama K et al,. 2019).

Oral hygiene: This term can be defined in many dif-
ferent way but we can simply define it as accurate and
efficient state of the oral cavity health (Mayers S.L

et al., 2014). To maintain that we can brush at least
twice a day, flossing to avoid plaque accumulation
and using mouth washes. Also healthy diet can effect
oral cavity in numerous way (Avery D.R et al., 2016)
Respiratory diseases: The main function of the re-
spiratory system is gas exchange in which oxygen is
transferred from the environment to the blood and
carbon dioxide is moved out of the system. Type

of disease that affects the lungs and other parts of
the respiratory system. Respiratory diseases may

be caused by infection, by smoking tobacco, or by
breathing in second-hand tobacco smoke, radon, as-
bestos, or other forms of air pollution. These diseases
can be fatal in some cases (Constable P.D et al.2017).

Co-infection: The simultaneous presence of two or
more infections, which may increase the severity and
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duration of one or both (McArdle A.J et al., 2018).

Introduction: Right now we are dealing with world-
wide pandemic that effects all mankind in this plan-
et. With this outbreak all the health organizations in
the globe, either big or small held hand together for
controlling and preventing of spreading this virus
further. Due to outbreak of covid-19 many occupa-
tions were shut down but health related occupations
working 24/7, none-stop to providing health services
for the population. As of June 19, 2020, World Health
Organization (WHO) reported over 8.3 million total
confirmed cases and still counting (WHO 2020).
Dental field is consider one of these health related
occupations. Many complications and infection of
this virus manifest from the oral cavity, due to a pro-
cess called co-infection Oral cavity have direct con-
tact with the respiratory system, the main area of the
focus of these virus. Any infection from oral cavity
can find its way in the lungs and respiratory system
and make the situation more severe and complicat-
ed. Further we discuss some of the factors playing

a big part in this assessment like way of spreading,
effectiveness of oral hygiene and preventive measure-
ments (Constable P.D. et al.2017; Zhu X_, et al 2019).

Spreading factors (infection): Oral cavity has direct
connection with the respiratory system, the co-in-
fections can be produced by both of these organs’
systems. Due to the corona virus, the lungs (respi-
ratory system) are already under the infection due
to the etiology of the virus (Dhama K et al., 2019).
Bacterias’ can be secondary invaders in these case,
they exist in our oral cavity and with each aspiration
of the oxygen these bacteria find their way into the
respiratory system (McCullers J. A. 2014; Bao L. et
al., 2020). Other routes can be through blood and
saliva in other organs. The main complications of
COVID-19 include “blood clots, pneumonia, sepsis,
septic shock, and ARDS” (Mandal A., 2020). Co-in-
fection was one of the major complications, especial-
ly in those who underwent extended hospitalization
and long-term mechanical ventilation. Some con-
ditional pathogens such as Enterococcus faecalis,
Klebsiella pneumonia, Acinetobacter baumannii, Ste-
notrophomonas maltophilia, and Candida albicans
could come from hospital environment, nosocomial
infection, but the majority inhabit the oral cavity
(Bao L et al,.2020).

How can oral hygiene effect respiratory system rate
of infection? Oral cavity is the second microbiota
house of the body. Many micro-organism, viruses,
fungi and bacteria are settled in this area. Increase

117

in rate of these factors can cause further infection
for the different organs (Dewhirst E E., 2010; Bao L
et al,.2020). Risk factors such as poor oral hygiene,
cough, increased inhalation under normal or abnor-
mal condition, and mechanical ventilation are the
main routes by oral microbiota enter the airways.
Depressing these elements through the saliva and
aspiration of the oxygen, into the respiratory sys-
tem and digestive system too (Bao L et al,.2020).
This situation will make an ideal hunting ground

for the opportunistic pathogens. Poor oral hygiene
can cause colonizing of all these bacteria’s in the
oral cavity, due to that most of these elements can
become pathogenic causing further infection and
irregularity. Most of these infections can transmit to
different organs through blood or other routes (Bao
L et al,.2020). Some these bacteria or microorganism
can cause some oral complications or diseases like
periodontal diseases, gingivitis and etc. Individuals
with periodontal disease show micro-ulcerated sul-
cular epithelia and damaged periodontal tissues, and
thus seem more susceptible to bacteraemia. Compli-
cations of COVID-19 seen among those with poor
oral health and periodontal disease. periodontitis or
infection of the gums is one of the most prevalent
causes of harmful bacteria in the mouth , without
adequate oral hygiene the exchange rate of the these
bacteria with the respiratory system will increase
dramatically and it will be concluded in more infec-
tion rate. Together, these factors result in respiratory
dysbiosis, and thus cause respiratory disease (Patel ]
et al., 2020).

Preventive measurement: Maintaining of adequate
oral hygiene can be a crucial factor of these infec-
tion (we point it out in previous section).Poor oral
hygiene habits can lead to the accumulation of many
periodontal microorganisms in the oral cavity, and
oral dysbiosis can accelerate lung function decline.
For maintain these adequate hygiene, individuals
must dedicate amount of time on cleaning they oral
cavity (Patel ] et al.,2020). These cleanings can be
achievable by brushing the mouth at least twice a
day, use of the mouth wash to sterilize the oral cavity,
using flosses to avoid any deep accumulation of the
food impactions or plaque accumulation and use of
the tongue scrapers to clean the dorsal area of the
tongue (Patel J. et al.,2020; Avery D.R. et al.,2016).
With the hospitalized patient these process can be
hard to achieve and other factors will be add up to
these complications such as mechanical ventilations.
Mechanical ventilation is generally used to assist or
replace spontaneous breathing, involving two types,
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invasive ventilation and non-invasive ventilation. The
former refers to mechanical ventilation that involves
any instrument entering the trachea through the

oral cavity, like trachea intubation and ECMO (Bao
L. et al., 2020; Barbier F et al.,2013). Non-invasive
ventilation, such as face or nasal masks, are gener-
ally appropriate for mild illnesses. In the process of
oro-tracheal intubation, bacteria can rapidly migrate
from the oral cavity and upper respiratory tract into
the lungs. Another risk factor is that ICU mechan-
ical ventilation patients find it difficult to clear oral
secretions via swallowing or coughing (Barbier E,et
al 2013). These instruments must be sterile at all
cost, neglecting this process can have fatal outcomes.
Therefore, more attention should be paid to potential
infections arising from oral microbiota before, and
during, mechanical ventilation.

Discussion: Meanwhile this pandemic happens
around us and all the health organizations in the
world working together toward an absolute solution
for either curing or preventing this disease. Is been
nearly more than a year but still we are not totally
able to understand and reason with this virus. Lately
there are good news and we are able to get vaccinated
for this virus. Result were accurate, maybe there is a
good future ahead of us that we can overcome these
elements but meanwhile we still have to control the
public health. Every individual or organization play

a big role in this process. For us - dentists must be
vigilant and fearless, we should educate our patients
and people around us on the best way to keep their
oral health in an adequate state, make them take oral
hygiene more seriously, teach them the most accurate
ways of keeping they oral health intact. These simple
steps can lead to outstanding outcomes for each indi-
viduals. We must embrace the adversity.

Conclusion: due to the connection of the oral cavity
and respiratory system, any imbalance in these loca-
tions can have direct impact on each of these system.
These co-infections can manifest orally and find its
way down in the respiratory system through aspira-
tions, blood and saliva (sputum). Due to this state-
ment oral hygiene play a crucial factor in the oral
cavity of the patient. Maintain the oral health can
lower the infection rate in the individual. Prevention
of spreading the infection is main goal, with a basic
oral hygiene techniques we can achieve adequate and
desirable state of oral health.
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Abstract

Flavonoids are common compounds found in plants
and in herbal nourishments and medicines. These
phytochemicals have many different functions in
the plant kingdom. Besides, they may apply a wide
variety of useful effects on human health in a broad
range of disease states. The ATP-binding cassette
(ABC) transporter superfamily comprise mem-
brane-bounded proteins which are involved in the
transport of a large assortment of substrates such

as cholesterol, proteins, lipids, drugs, toxins and

etc. ABC-transporter individuals are identified and
grouped into seven subfamilies (ABC-A to ABC-G).
Among these, three members are linked with mul-
tidrug resistance (MDR): P-glycoprotein (P-gp/
ABCBI1), the MDR-associated protein-1 (MRP1/
ABCCI1), and the breast cancer resistance pro-

tein (BCRP/ABCG2). Flavonoids can influence on
ABC-transporters by affecting their ATPase func-
tion, which can be suppressed or stimulated depend-
ing on the type of these compounds. The purpose of
this review is to provide evaluation of the data on the
modulatory effect of flavonoids on P-gp, MRP1 and
BCRP transporters particularly.

Keywords: flavonoids, ABC-transporters, multidrug
resistance, drug efflux, SAR analysis.

Abbreviations:

ABC ATP-binding cassette

MDR Multidrug resistance

P-gp  P-glycoprotein

MRP-1 MDR-associated protein-1

BCRP Breast cancer resistance protein

SAR  Structure activity relationship

NBD Nucleotide-binding domains

qPCR quantitative polymerase chain reaction
ADR Adverse drug reaction
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Introduction

Flavonoids. Flavonoids are the most common
phenolic compounds found in human food such

as vegetables, fruit and plant derivatives like wine
and tea; they also contribute to the taste and color
of these products. Furthermore, they are essential
ingredients in a variety of herbal products, includ-
ing herbal medicines and dietary supplements.(S.
Zhang, Yang, & Morris, 2004).

A 15-carbon atom arrangement in a C6-C3-C6
configuration is the primary structure of flavonoids
which consists of two aromatic rings, A and B,
connected by a three-carbon atom bridge, typical-
ly in the form of a heterocyclic ring, C. The A-C
ring structure is also known as a chromane ring
(Fig. 1). The important flavonoid subgroups are
formed by alteration in the substitution of the C
ring, including the anthocyanidins (e.g., cyanidin),
flavonols (e.g., quercetin, kaempferol), flavanols
(e.g., catechin, epigallocatechin), flavones (e.g.,
apigenin, chrysin), isoflavones (e.g., genistein) and
flavanones (e.g., naringenin, hesperetin). Different
compounds in each subfamily are generated by
substitutions of rings A and B (Pietta, 2000).
Functionally, flavonoids are aqueous-soluble pig-
ments which act varied role in the plants as well
as growth, development, defense, UV protection,
and so on (Buer, Imin, & Djordjevic, 2010). They
are essential dietary components and may bring to
play a wide spectrum of positive health impacts on
human in a multitude of disease conditions includ-
ing neurodegenerative diseases, cardiovascular dis-
orders, cancers and osteoporosis (Morris & Zhang,
2006; Wasowski & Marder, 2012). Their activi-
ties also include anti-inflammatory, free-radical
scavenging, antioxidant, antiviral, antimicrobial,
anti-proliferative and pro-apoptotic effects (Buer
et al., 2010; Wasowski & Marder, 2012).

ABC-transporters. In pharmacokinetic aspect of
view, for absorption and being effective, drugs and
their metabolites must pass through cell mem-
branes, then be metabolized and excreted from the
biological system. Cell membranes consist of many
embedded proteins, including transport proteins,
which have a major role in these paths. These pro-
teins, belonging to the ABC super family, modify
the pharmacokinetic of various drugs (Aszalos,
2008).

The ATP-binding cassette (ABC) transporter
superfamily are membrane-embedded proteins
which act on the transportation of variable sub-
strates, such as lipids, cholesterol, bile salt, pep-
tides, drugs, toxins, organic anions through ex-
tra- and intracellular bio membranes (Glavinas,
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Krajcsi, Cserepes, & Sarkadi, 2004; Hegediis et al.,
2012). The intracellular concentration of endo-
and exogenous substrates is restricted by active
efflux of these compounds via binding and hydro-
lysis of ATP. Around 50 human ABC-transporter
proteins are identified and grouped into seven
subfamilies (ABC-A to ABC-G); from the known
transporters three are related with multidrug
resistance (MDR): P-glycoprotein (P-gp, ABCB1),
the MDR-associated protein-1 (MRP1, ABCC1),
and the breast cancer resistance protein (BCRP,
ABCG2)(Choudhuri & Klaassen, 2006; Robey et
al., 2009; Staud & Pavek, 2005).

ABC-transporters not only limit the bioavailabi-
ity of xenobiotics but also possibly interact with
drugs and dietary substances, being understood
about the interactions between flavonoids and
ABC-transporters are necessary to consider poten-
tial food—drug and herbal product—drug interac-
tions (Alvarez et al., 2010).

Modulation of ABC-transporters activity by flavo-
noids. Different mechanisms of interaction be-
tween ABC-transporters and flavonoids have been
identified, including via an impact on the ATPase
activity of ABC-transporters. In fact, flavonoids
such as quercetin and genistein can hinder (Pulido
et al., 2006) or other flavonoids like glabridin can
stimulate the ATPase activity (Cao et al., 2007).
Besides, another way of ABC-transporters inhi-
bition is when flavonoids are transported by the
ABC-transporters, so they compete with other
substrates. Therefore, in this case, flavonoids
might inhibit the transportation of other xenobiot-
ics by ABC-transporters (Alvarez et al., 2010).

Effect of Flavonoids on activity of P-Glycoprotein.
P-gp was first characterized in 1976 in Chinese
hamster ovary cells (Juliano & Ling, 1976). Polar-
ized cells such as colon, liver, kidney, jejunum,
and adrenal gland with secretory function blood
(Malik, Sharma, & Jain, 2017) and also in cells
which act as the barrier for instance the blood-
brain barrier (Ferreira, Pousinho, Fortuna, Falcéo,
& Alves, 2015) that physiologically preserve the
body from xenobiotics, placental fetal barrier have
been identified to have P-gp in their membranes.
P-gp has a broad spectrum of substrates that differ
not only in structure and size but as well in vari-
ous chemical properties (Chambers et al., 2019).
Many flavonoids (silymarin, genistein, epicat-
echingallate, catechingallate) have capability for
directly attachment to the binding site of the P-gp
substrate (Malik et al., 2017). Silibinin and semi-
synthetic products of this compound illustrated
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regulation capacity of P-gp and ability to inhib-

it its efflux (Dzubdk et al., 2006). Furthermore,
silymarin was described that is able to attach to
either ATP binding sites of P-gp and substrate in
vitro (Shuzhong Zhang & Morris, 2003). How-
ever, owing to the fact that, it is a mix of sever-

al components, scientifically this assessment is
erroneous. Kaempferol, quercetin, rutin, chrysin,
naringeninand genistein, directly interact with the
ATP-binding site. The mechanism of inhibition

of epicatechin is stated as a heterotropic allosteric
initiation. Opposite, flavanone and isoflavones gly-
cosides had no effect on inhibition of P-gp. Some
of these bioflavonoids, i.e. quercetin, biochanine A
and epigallocatechin gallate, if applied to resistant
cells had a biphasic effect: in low concentrations
(about 10uM), they acted as stimulator of the
transport by P-gp pump; but, in larger doses (50-
100uM), these compounds were distinctive inhib-
itors. This dose-related pattern of P-gp inhibition
has been described for some bioflavonoids such as
naringin, fisetin (Ferreira et al., 2015).

SAR (structure activity relationship) studies were
performed for 40 dietary flavonoids for their P-gp
inhibitory action screening. In one concentra-
tion (10pM) assessment, number of bioflavonoids
entirely failed and others illustrated insignificant
potential in inhibition. Silybin, myricetin, nar-
ingin, tamarixetin, pelargonidin and epicatechin
3-O-gallate displayed medium inhibitory action,
and quercetin (IC50= 7uM), rutin (IC50= 8uM) and
theaflavin (IC50= 20pM) showed high inhibitory
potency. Either, rutin and quercetin were capable
to maintain the P-gp-based resistance at 10pM
concentration (Mohana et al., 2016). Baicalein

also acted in similar way, an isolated flavonoid

e.g. from Scutellaria radix(]. Li et al., 2018). In
addition, quercetin exhibited prevention effect on
doxorubicin resistance resulted by decreasing P-gp
expression (Laberge, Karwatsky, Lincoln, Leiman-
is, & Georges, 2007). Correspondingly, kaempferol,
naringenin and icaritin, downregulated P-gp over-
expression at the transcriptional level. The P-gp

is ABC efflux transporter that was first reported
with clinical significance, and the animal tests
with bioflavonoids as inhibitors of P-gp have been
done. It was revealed that the pre-treatment with
quercetin, silymarin, morin,or has better results
rather than co-administration of the drug with
these compounds (Chambers et al., 2019; Choi &
Li, 2005; Sun, Chen, Qu, Wu, & Si, 2013).

Regulation of MRP-1 activity by flavonoids.
MRP1 was discovered first as a reason of multidrug
resistance in pulmonary carcinoma cells in 1992
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(S. Cole et al., 1992) and then in other polarized
cells (e.g. skeletal muscles, cardiac, skin and colon)
(Lorendeau et al., 2017). Currently, it is evident
that MRP1 serves a wider function than only
moderating the ATP-dependent drugs efflux from
cells. In the structure, it is similar to P-gp and
comprises by 12 trans-membrane domains, many
different loops, and two cytosolic nucleotide-bind-
ing domains (NBD). Physiologically the major
action of this transporter is being capable to efflux
either lipophilic or lipophobic xenobiotics plus
the transportation of oxidized and reduced form
of glutathione and its conjugates(S. P. Cole, 2014).
In humans MRP1 is located in the basolateral
membrane of the choroid plexus, liver, in cancer
tissues, at the blood brain barrier and the blood
cerebrospinal fluid barrier (Borst, Evers, Kool, &
Wijnholds, 2000).

A rise in accumulation of doxorubicin in U-2
osteosarcoma cells transfected with MRP1, was
shown for flavonostilbenes: alopecurone A, B, and
D, which were obtained from Sophoraalopecuroi-
des. At the non-toxic concentration (20pM), on
these cells, these flavonoids reduced the doxoru-
bicin IC50 by 12, 5, and 8 times, respectively. In
accordance with the performed qPCR measure-
ment, the MRP1 overexpression was remarkably
influenced by the flavonostilbenes (Ni, Yang,
Wan, Xia, & Kong, 2014). Though, other exam-
ined flavonostilbenes: lehmannin, alopecurone F,
liquiritin, sophoraflavanone G and luteolin did not
demonstrate this potential. Other flavonoids, such
as biochanin A, kaempferol, quercetin, apigen-

in, genistein, naringenin, silymarin, phloretin,
myricetin, morin, chrysin, and chalcone inhibited
the MRP-1-mediated transportation(Abdallah, Al-
Abd, El-Dine, & El-Halawany, 2015; Lorendeau et
al., 2017).

The higher capacity has been found in flavonoid
dimers such as apigenol dimer. The action mech-
anisms involve the regulation of ATPase activity
shown by dehydrosilybin and to compete with
substrate transportation illustrated by alvocid-

ib (Lorendeau et al., 2017). 8-prenylnaringenin
also inhibited the MRP-1 activity (Abdallah et

al., 2015). Similar to suppression of P-gp, querce-
tin inhibited MRP1 overexpression and reversed
the resistance phenotype in stomach cancer cells
(Hyun, Moon, & Cho, 2018). Bioflavonoid kaemp-
ferol also down regulated the expression of these
two transport proteins in pro-myelocytic leukemia
cells(Moradzadeh et al., 2018) and icaritin - in
osteosarcoma cells(Zhen-Dong, Rui-Zhi, Yu-
an-Zheng, Ling-Yi, & Lei, 2018). At last, MRP1

overexpression and activity was as well inhibited
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by Apigenin 8-C-glucoside in colorectal cancer
cells(Bhardwaj et al., 2018).

Modulatory effects flavonoids on BCRP activity. In
1998 BCRP was cloned from a multidrug resistant
breast cancer cell line(Doyle et al., 1998) and then
has been additionally detected in the intestine,
central nervous system, brain endothelium and
prostate. BCRP is not similar to the other transport
proteins it contains only one nucleotide-binding
domain and one trans-membrane domain. Al-
though the structure of breast cancer resistance
protein has not been resolved so far; and it is
assumed to be dimerized. BCRP acts for the first
barrier for drug absorption in the intestine, blood-
brain barrier, the maternal-fetus barrier and other
body barriers. Physiologically its action is associ-
ated with the avoidence of distribution of xeno-
biotics. At the moment, many regulators of BCRP
transporter with a phenolic structure have been
issued in reference to data obtained from BCRP
over expressed cell cultures: quercetin; fisetin;
genistein; kaempferol; apigenin; luteolin; bioch-
anin A; 5,7-dihydroxyflavone; daidzeol; luteolin
4’-methyl ether; hesperetin; laricitrin; myricetol;
naringenin; chrysoeriol; phloretin; silybin; tam-
arixetin. Among all of these substances, the fol-
lowing flavonoids are the most favourable modu-
lators: kaempferol, apigenol; chrysoeriol; luteolin
4’-methyl ether and tamarixetin which have an
IC50 value below 0.1pM similarly as the reference
compound, Kol43 (selective BCRP inhibitor, dike-
topiperazine structure) (Pefia-Solérzano, Stark,
Kénig, Sierra, & Ochoa-Puentes, 2017).

The idea of so-called hybrid compounds is a poten-
tial moderately new direction in the area of bio-
active compounds. These hybrids are made up of
two or more moieties bound in a single structure
using different methods. These hybrids show less
sensitivity to cancer cell resistance development
(Kucuksayan & Ozben, 2017). First, experiments
were achieved with an antioxidant and pho-
to-protectant structure based on octylmethoxycin-
namate, trans-resveratrol and avobenzone subunits
(Reis, Correa, Chung, & Dos Santos, 2014). Then,
flavonoids quercetin andgenistein, were employed
for the synthesis of a library of hybrid molecules,
either genistein or quercetin on human prostat-

ic carcinoma, showed a higher anti-proliferative
potential than the parent compounds. (Chen et al.,
2015).

On the Bases of diverse SAR studies, the ideal
structure of flavonoids with more potent inhib-
itory effect on these transporters is defined (Fig.
2). Modulators of P-gp transporter with flavonoid
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structure-based should be lipophilic molecules
with a planar structure; 2,3-unsaturated in ring

G, and 5,3-hydroxylated and together with weak
positive charge at physiological pH; (Ferreira et
al., 2015; Mohana et al., 2016). The whole number
of hydroxyl groups have an important impact on
inhibition, for instance, structures with three hy-
droxyl groups show a high inhibitory ability while
four-hydroxylated molecules have a soft impact,
and pentahydroxylated structures promote P-gp
action(Ferreira et al., 2015; Sheu, Liou, Kao, Lin,
& Ho, 2010). According to SAR analysis, the most
notable MRP-1 inhibitors could involve resvera-
trol and lavandulyl moieties (Ni et al., 2014). For
the interaction of Nucleotide-binding domains
with flavonoids, C-5- and 7-hydroxy groups on
the A-ring as well as 2,3-double bond in ring C are
critical. Furthermore, the position and number of
another methoxy and hydroxy functional groups
modify the suppressing activity remarkably(Loren-
deau et al., 2017). For inhibition of the BCRP
transporter, the presence of a 2,3-double bond

in ring C, binding of ring B to the location C-2,

a hydroxyl group at the location C-5, an absence
of the hydroxyl group at location C-3 although it
is advantageous that methoxy group being pres-
ent, and a lipophilic functional group at some

of the locations C-6, C-7, C-8, or C-4' are essen-
tial(Pefia-Soldrzano et al., 2017).

Flavonoids modify the expression of ABC-trans-
porters. Numerous explorations scoped with the
inhibitory impact of secondary metabolites on
transporter action, though many phytochemicals
modify the expression of related genes; in partic-
ular, polyphenolic compounds (Tinoush, Shirdel,
& Wink, 2020) which the results of some of these
studies are discussed here. Ampelopsin downregu-
lated P-gp in K562/ADR cell line and it has syn-
ergistic effect with adverse drug reaction (ADR).
Therefore, ADR cytotoxicity and accumulations

in the cells are increased(Ye, Zheng, & Liu, 2009).
Baicalein increased in MDR1 expression in LS174T
cells (Yue Li, Wang, Yao, & Li, 2010). Epicatechin-
gallate caused downregulation of the expression of
MDR1 and P-gp in Bel-7404/DOX cells (Liang et
al., 2010). Besides, in MCF-7Tam cell lines induced
a decrease in P-gp and BCRP expression (Farabe-
goli, Papi, Bartolini, Ostan, & Orlandi, 2010).

Conclusions. Flavonoids are a ubiquitous group
of polyphenolic compounds which are found in
natural products. Them and their metabolites are
believed to show modulatory effects on mem-
brane-bound transporters activity and expres-
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sion. Due to the fact that consumption of flavo- Flavonoids can influence on ATPase activity of

noid-containing products are growing; therefore,  these transporters which may show inhibitory or
the investigation of food-drug and herbal prod- stimulatory impact. Furthermore, flavonoids may
uct-drug interactions is becoming more notable. be transported by ABC proteins as their substrate
In this review article, several studies were pre- and this may be another possible flavonoid-mod-

sented which focused on pharmacological activity = ulatory mechanism which causes a competitive
of numerous phytochemicals counting flavonoids.  inhibition between flavonoids and their metabo-

In particular, their modulatory impacts on three lites with other xenobiotics.

MDR-associated ABC-transporters which are P-gp, In conclusion, flavonoids are probable candidates
MDR1 and BCRP were examined. for interferences among drugs, foods and herbal
Different mechanisms for the interaction of flavo-  products which should be considered in MDR
noids with ABC-transporters have been detailed. studies and ligand-based attitude for drug design.

Figure 1. Molecular structure of flavonoids(Y. Li & Paxton, 2013).

Isoflavone Anthocyanidin Flavan-3,4-diol

Figure 2. Ideal structures of MDR inhibitors(Chambers et al., 2019).

hydrophobic substituent site

idealized P-gp and MRP-1 inhibitor idealized BCRP inhibitor
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