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Medical Tourism Industry: Its Framework and Impact on the Global Healthcare
Nino Mikava' Elza Nikoleishvili*

The University of Georgia, School of Health Sciences and Public Health
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Summary

The global growth in the flow of patients and health professionals as well as capital funding and medical technology has
given rise to the multi billion industry of medical tourism, on the global market. Experts often call it medical tourism
Gold Rush, comparing the recent explosive growth and pace of medical tourism participants’ emergence on the interna-
tional market with California gold rush. Nations’ Governments around the World express interest in cultivating sectors
of medical tourism, as a source of lucrative income and an opportunity for economic growth, health system improve-
ment. Experts of the field find big potential and forecast great perspectives in Health and Medical tourism for Georgia.
However, the topic is not studied. For this purpose, firstly, scoping review of literature is conducted to overview the best
practices in developing and less developed countries, to identify needs and topics to focus for the research, in Georgia.
Studies mainly focus on the drivers of medical tourism, with aim to identify which push and pull factors are mostly in-
fluencing customers’ decision to travel for the treatment and a choice of the destination country. It shows that, geo-
graphical proximity, shorter travel time and ease of barriers in reaching the destination, also familiarity and cultural sim-
ilarity are significant determinants of the destination country. Moreover, the industry appears to be developing regional
hubs that strategically cater services to potential customers in proximity and another well established trend is the re-
versed flow of medical tourists from developed to developing countries. Governments of all the countries being top des-
tination and successful in medical tourism, have played key role by putting this direction on the top of their agenda,
adopted strong measures and enacted policy of promoting medical tourism. Strategic elements for this goal have been:
incentives, such as reducing tariffs on imports of equipment for hospitals, incentivizing international accreditation of
hospitals through tax free approach, providing incentives or subsidies to attract private sector investment, encouraging
cooperation in the public sector between various ministries, developing general tourism infrastructure etc. All-in-all,
government’s active involvement and appropriate policy are crucial to utilize resources, to develop inbound medical
tourism in Georgia and to be established as a destination country in this highly profitable industry. Furthermore, for this
purpose, needs assessment research should be conducted to fill gaps in knowledge and increase certainty about what
needs to be done to develop medical tourism in Georgia.

Keywords: medical tourism, drivers of medical tourism, governmental policy, knowledge gap, impact on socio-
economic factors, trends and challenges.

Introduction

However, the consumption of health care in a foreign land
is not a new phenomenon and medical tourism is actually
thousands of years old. Historically, starting to Sumerians
which, in 4000 b. Chr. built a place for healing around a
thermal spring, visited by many travelers for its healing
properties and continuing with India's Yoga and Ayurveda
healing techniques attracting thousands of persons looking
for health improvement, or thinking to Japan people who
have travelled for over 1000 years for medical purposes to
the “Onsen” mineral springs, or to pilgrims travelling to
Epiduria in Greece, we are speaking about medical tourism
(Florenta Larisa ILE&GabrielaTigu, 2017). Moreover, ear-
ly the 16th century, Europe became a destination for medi-
cal tourism, due to roman baths or spa. In the 1900, USA
and Europe became medical centers of major interest, but
only for rich persons who had the possibility to travel in
order to take care of their health, “take the waters” in spa
towns. In the Soviet era, many tourists from soviet coun-
tries visited Georgia’s unique spa towns, as well, for min-
eral waters, mud therapy etc. During the 20th Century,

The global growth in the flow of patients and health pro-
fessionals as well as capital funding, medical technology
has given rise to broadly defined, rapidly growing, multi
billion industryof medical tourism, on the global market.
Emergence of medical tourism industry and a significant
new element of this trade exchange - the movement of pa-
tients across borders in the pursuit of medical treatment
and health care— induced establishment of “international
healthcare market”, thus creating new reality in the global
healthcare, capturing interest all over the world. However,
the definition of medical tourism is highly debated and ill-
defined across the globe. World Health Organization de-
fines medical tourism as encompassing the travel of resi-
dents of one country into another (Kelley, 2013). While
medical tourism is only a part of the wider term “Health
Tourism” which encompasses wellness and spa tourism as
well, growing specializations and heterogeneity in services
have further expanded the lexicon into sub-domains, such
as reproductive tourism, organ transplant tourism, abortion
tourism (Global Journal of Health Science, Sep. 2010) etc.
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wealthy people from less developed areas of the world trav-
elled to developed nations to access better facilities and
highly trained medics.

Trends in Medical Tourism

Today, medical tourism, despite its ancient existence, be-
came the newest phenomena, with an explosive growth,
which meets equally in very developed countries as well as
in the developing economies. Furthermore, the shifts that
are currently observed with regard to medical tourism are
quantitatively and qualitatively different from earlier forms
of health-related travel. The key differences are a reversal
of the flow from developed to less developed nations, more
regional movements, and the emergence of an
“international market” for patients (https://www.oecd.org/
els/health-systems/48723982.pdf).

Some experts of the field compare medical tourism indus-
try’s rapid growth and the impressive pace of new destina-
tion markets’ emergence, with California “Gold
Rush” (Keith Polland, IMTJ Summit).

To illustrate, in 2010, there were thirty five destination
countries exporting their healthcare services international-
ly, whereas in 2014 this number grew to 90 (Benefits of
Medical Tourism for A Nation, Prem Jagyasi, 2013).

The reason for nations’ governments around the world hav-
ing expressed interest in cultivating medical tourism sectors
is, that it is framed as an opportunity, both for economic
growth and health system improvement (Pocock, N.
S.&Phua, K. H. Glob. Health 7(1):12, 2011).

Furthermore, it is a source of lucrative foreign revenue for
the countries inducing growth of economy, an opportunity
to participate in global healthcare, to have better healthcare
standards, to enhance the development of technically ad-
vanced and specialized medical services, better knowledge
exchange, reverse brain drain — chance to retain or bring
back local healthcare professionals, political benefits, so-
cial benefits (Medical Tourism: Trends and Opportunities,
Krista Wendt, 2012).

Investment into more advanced medical services in low and
middle income countries can also encourage patients who
would otherwise travel abroad for care to get care at home,
thus retaining capital within the country. Moreover, in
comparison with other branches of tourism, health tourism
has more special features that significantly support the
competitiveness of the sector:

0 Relatively long stays (due to the treatment-based ser-
vices, the amount of time spent is more than in the case
of other tourism products);

0  Typically patients very randomly travel alone, most
frequently one attendant accompanies (thus increasing
amount of expenditures);

0 Higher amount of specific expenditure due to the spe-
cialized services and tools and the high labor need of
health tourism (this is especially true for wellness tour-

ism);

0 Lower seasonality; the services of health tourism are
usually independent of the weather;

0 In tourism, there is an increasing need for individually
tailored services and it could even be a major competi-
tive advantage. From this aspect, health tourism can be
an especially preferred form of tourism, thereby con-
tributing to the higher level of satisfaction of guests
(Kocziszky 2004).

However, medical tourism has its negative effects on desti-

nation countries as well. Furthermore, critics of medical

tourism counter above-cited benefits with assertions, that
the allocation of resources towards the provision of medical
care for foreign patients can increase care costs for local
patients due to increased demand, result in the development
of two-tier health system and inequality between medical
tourists and local citizens, incentivize the development of
tertiary health services that might draw public resources
away from needed primary health care, and encourage in-
ternal migration of health workers from the public to the
private sector. Because medical tourism facilities are pri-
marily urban, this process also hastens the internal migra-
tion of health care providers from rural areas into cities,
thereby enhancing rural deprivation. For instance, in India,
which is the world’s second destination country in medical
tourism with all its impressive success rates of treatment
and rapidly growing share in the industry, public hospitals’
infrastructure is in extremely poor shape, suffering from
shortage of human resources, vulnerable population having
very limited access to treatment (India: Impact Medical
Tourism, A. S .Rutherford, 2009).

The main concerns of the public system and civil society
stakeholders focused on health equity, mirrors opinions
often voiced by academic critics of the medical tourism
seeing risks, as an expansion of the medical tourism sector
might promote a private medical sector that draws re-
sources from the public system, including health human
resources (Understanding The Impact Of Medical Tourism
On Human Resources In Barbados, International Journal
For Equity In Health, V.12. 2013).

“Trickle down’ economh

increased inward flow of
foreign currency thereby
improving aggregate economic
development eventually
benefitting the greater
population.

Widening disparities due to
unequal distribution of health
care

Pro>

Financial deprivation of
medical professionals who
deliver 'first world' health care
at 'third world' rates

Internal brain drain,

disadvantaging struggling Reversal of external brain

&

rural public health systems

Inadequate legal framework
for medical malpractices
Noncongruent teatment
continuity and patient follow
ups

Illicit medical practices like

@I organ trade

drain of medical professionals.
Incentive for latest medical
technology transfer
Best-practice benchmarking
for local healthcare delivery

Figure 1.Advantages and disadvantages of medical tourism.
(Source: adapted from Bookman and Bookman).
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The debates between these two positions are contested and
ongoing as they draw heavily on speculation due to there
being little empirical evidence available to support the
claims made by either side. While there is very limited evi-
dence concerning the impacts of medical tourism on public
health and health human resources, it is difficult to ascer-
tain whether benefits of medical tourism outweigh its nega-
tive impacts or not.

Since, there is no agreed upon definition of medical tour-
ism, there are large variations in market size reported from
different sources. Efforts to count the number of medical
tourists are reliant upon who is included in the definition of
“medical tourist.” These drastically different operational
definitions, combined with the difficulty of obtaining data
on medical tourism, means that reports on the size of the
medical tourism market are only estimates. Numbers range
from 60.000 to 50 million people (Lunt et al., 2011).

The low side of the range was from a study by McKinsey
and Co., which excluded many portions of the medical
tourism market such as outpatients, dental patients, patients
returning to their country of origin for treatment or going
to their parents’ or grandparents’ country of origin for
treatment, people who decided to mix travel for medical
care with travel for other purposes, tourists who needed
urgent medical care due to an accident while traveling and
patients travelling across borders to nearby countries (such
as between Mexico and the U.S. or between some Europe-
an countries) (Youngman, 2008).

We face same difficulty in reporting and differentiating
medical tourists in Georgia. For instance, majority of the
foreign patients reported to Ministry of Healthcare in 2017,
were tourists in a need of an emergency care due to an ac-
cident during their trip.

While reviewing the industry, it is apparent that medical
tourism consists of a wide scope of stakeholders, acknowl-
edging mainly commercial, for-profit interests. Still, major
participants of the industry are:

0 Medical tourists
Intermediaries
Health care providers
Events (conferences, exhibitions, trade shows etc.)
Policies and government
Internet and web-site advertising
0 Insurance providers.

SO

Prevailing Healthcare Services in Medical Tourism

Another topic of research and interest in the industry of
medical tourism is the type of healthcare services for
which customers travel and which should be developed in
destination countries, to attract patients and capture its
share on the market. Bookman and Bookman (2007) classi-
fy specific medical tourism services in the following cate-
gories: a) invasive - most popular continues to be dental
treatment, plastic surgery as well, eye surgery, cancer treat-
ment and joint replacement; b) diagnostic — blood screen-

ing, preventive etc. and c) lifestyle - covering a broad
range such as wellness, nutrition, stress reduction, weight
loss, anti-aging.

From International Medical Travel Journal 2016 survey, it
is apparent that the range of treatments available overseas
for prospective medical tourists are wide, including:
0 Cosmetic surgery (breast, face, liposuction)
0 Dentistry (cosmetic and reconstruction)
0 Cardiology/cardiac surgery (by-pass, valve replace-
ment)
0 Orthopedic surgery (hip replacement, resurfacing, knee
replacement, joint surgery)
0 Bariatric surgery (gastric by-pass, gastric banding)
0 Fertility/reproductive system (IVF, gender reassign-
ment)
0 Organ, cell and tissue transplantation (organ transplan-
tation; stem cell)
¢ Eye surgery
0 Diagnostics and check-ups.

A wide variety of services can be obtained through medical
tourism, ranging from various essential treatments to dif-
ferent kinds of traditional and alternative treatments. Re-
productive tourism and reproductive outsourcing are grow-
ing in popularity, which is the practice of traveling abroad
to engage in surrogate pregnancy, in vitro fertilization and
other assisted reproductive technology methods (Medical
Tourism Climate Survey, IMTJ, 2016).

Collectively, not all of the above-cited treatments would be
classed as acute and life-threatening and some are clearly
more marginal to health care. As the International Medical
Travel Journal’s 2016 Survey shows, the most common
types of procedures that patients pursue during medical
tourism trips are elective cosmetic surgery, dentistry, organ
transplantation, cardiac surgery and orthopedic surgery.
However, dental treatment, cosmetic and plastic surgery
and health screening are the most commonly offered by the
provider organizations participating in the survey.

Drivers, Push & Pull Factors

Still another (and probably most important for the coun-
tries planning to become medical tourism destination mar-
kets) important topic to focus on in medical tourism
iswhich factors influence customers’ decision to travel
abroad for a treatment and choosing a destination country.
Doshi’s study of medical tourists in Malaysian private hos-
pitals (2002) identified six key dimensions of motivation.
In descending order of importance these are: value for
money, reputation, medical services, and cultural similari-
ty, distance, and travel attractions. Doshi (2002) also re-
ported the five main reasons why medical tourists chose
private hospitals in Malaysia to seek medical treatment: a
clean and hygienic physical environment, modern and up-
to-date medical treatment, reputable medical services, the
excellent track-record of medical services, and a wide
range of medical services.
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In his study of medical tourists in Thailand, Jotikasthira
(2010) found the following aspects to be important when
identifying factors influencing the decision of prospective
medical tourists with regard to their choice of destination:
1. Identifying the various aspects of the motivation of med-
ical tourists to engage in medical tourism: a) health locus
of control; b) attitudes towards the cost of healthcare pro-
vided in the tourists’ countries of residence; and c) atti-
tudes towards waiting times and administrative procedures
involved with the healthcare systems in the medical tour-
ists’ countries of residence. 2. Identifying the four attrib-
utes important for respondents in evaluating alternative
destinations: a) quality of care; b) savings potential; c) des-
tination image regarding hygiene and d) destination image
regarding safety and security. 3. Identifying the infor-
mation search behavior of medical tourists when choosing
a destination. Prospective medical tourists place more im-
portance on destination attributes related to quality of care
and the potential for savings than attributes related to tour-
ism opportunities (Medical Tourism: Establishing A Sus-
tainable Medical Facility, D. Darwazeh 2011).

On the other hand, “have to” and “want to” are discussed
as two separate mechanisms stimulating medical tourists.
The former one refers to medical travelers pursuing treat-
ment abroad as a consequence of national inefficiency of
the healthcare system (long waiting lists, high prices, lack
of access or technology, legal constraints). The latter one
reflects an elective decision of an individual, who, among
competing providers, seeks for world’s most advanced
technology and better quality. Such categorization covers
to some extent also the division off actors to pursue medi-
cal treatment into push and pull factors: the ones that lead
patients outside their home country and the ones that attract
patients to a foreign country. Those two sets of factors in-
fluence together the decision-making process (HOPE-
European Hospital and Healthcare Federation, 2015).

To illustrate better cost as one of the push factors, below
table shows that medical tourists from the United States
can seek treatment in destination countries at a quarter or
sometimes even a 10th of the cost at home.

Procedure USA India Thailand | Singapore
Heart Bypass | USD USD USD USD
100,000 7,200 11,000 16,500
Angioplasty | USD USD USD USD
160,000 7,000 10,000 15,000
Hip Replace- | USD USD USD USD
ment 43,000 7,100 12,000 9,200
Knee Re- USD USD USD USD
placement 40,000 8,500 10,000 11,000

Figure 2. Prices of medical services in different countries.

K. Pollard introduced a “model of destination attractive-
ness”. The model covers the complex set of factors that
determine patient’s ultimate decision where to pursue treat-
ment abroad. It excludes technology and quality compari-
sons (as not contributing to being ultimate decision factors)
and consists of seven key determinants.

¢ Geographical proximity, travel time, ease and barriers
in reaching the destination. Patients are not willing to
take long, indirect flights from/to deserted airports, nor
are they willingly going through complicated visa pro-
cedures.

0 Cultural proximity including language, religion, cus-
toms and practices. Medical tourism seems to be influ-
enced by familiarity and cultural similarity.

0 Destination image, reputation of a country and stereo-
types, which are hard or even impossible to reverse.
They influence patient’s perception of a particular
treatment facility.

¢ Destination infrastructure on country or treatment fa-
cility level.

¢ Destination environment climate, tourism attractions,
facilities compose factors that make the

¢ destination more attractive to a patient.

¢ Risk and reward. Medical tourists need to balance
treatment outcomes against potential risks,

¢ considering safety, treatment guarantee, track records
of particular medical services in destination countries
etc.

¢ Price. Not only the treatment costs count, but also trav-
el, accommodation and insurance expenses.

KMPG, on the other hand, lists geographical proximity and
cultural similarities as prime reasons, later lower costs, bet-
ter technology and wider treatment options, long waiting
periods, tourism and vacation as factors that incentivize
patients to follow treatment abroad. McKinsey on the con-
trary, through conducted research, recognizes quality driv-
ers as the major ones that influence patient’s decision on
destination. They cover in order of importance: advanced
technology, better quality, quicker access and at the very
end — costs of care.

A report commissioned by the Executive Agency for Con-

sumers, Health and Food (CHAFEA) and published in Au-

gust 2014 shed some light on “Patients’ choice within the
context of the Directive2011/24/EU”. The survey of citi-
zens and doctors, in combination with the behavioral ex-
periment, identified the key drivers of travelling to another

Member State for a medical treatment. The most important

drivers identified were the following:

0 The cost of the treatment in the other Member State
relative to the cost of the treatment domestically. Cost
is found to be the strongest determinant of deciding to
select a cross-border provider of healthcare in our ex-
periment.
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0 The waiting time of the treatment in the target country
relative to the waiting time in the home country is the
second most important driver of selecting a cross-
border provider of healthcare.

0 Trust in the healthcare system in the target country and
in particular the difference in trust in the target country
healthcare system and the domestic healthcare system
is the third most important driver of opting for a cross-
border treatment.

Still another study by Smith & Forgione, 2007 exposes a
framework that presents several medical tourism factors,
the consideration of which can affect a patient’s decision
when choosing a medical destination and facility. These
characteristics include: accreditation, advanced medical
technology, skilled physicians, social responsibility, ac-
commodation, hotel themes, foreign patient affair, affilia-
tion with external organizations, collaboration with tourism
stakeholders, and environmental responsibility. On the oth-
er hand, Dunn (2007) highlights the essential elements of
creating a medical tourism destination that remains compet-
itive in the global market; these elements are defined by the
“PEST” test and include: political strength and stability,
economic strength and stability, social behavior, andtech-
nological infrastructure and capability. Implementing these
foundations soundly is vital to a Country’sability to estab-
lish a sustainable medical tourism facility(file:///C:/Users/
User/Desktop/Travel/PhD/darwazeh durgham.pdf).

Moreover, nineteen variables that effect medical tourism
markets were explored through the research in India. The
four dimensions which have been identified are:
1. Cost, quality of treatment and care:
Pharmacology sector
Facilitation and care
Interpreter facility
Dietary services
Infrastructure of Indian hospitals
Insurance coverage
Efficient information system
The cost of medical and diagnostic procedures
vailability of experts
Competence of doctors and staff
Clinical excellence
Effective Human Resource pool
ompetitive advantage
Professionalism in the management of hospitals
Coordination between healthcare & tourism sector
Global competition
olitical, legal and visa related factors
Medico-legal security for medical tourists
Visa related issues
Transplantation law
National healthcare policy
0 Marketing strategies
(Quantifying the variables affecting Indian medical tourism
sector by graph theory and matrix Approach, V. Jain & P.
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Ajmera, Management Science Letters 8 (2018) 225-240).

All-in-all, having reviewed literature about all these factors
and drivers influencing decisions of medical tourists, we
can conclude that it needs to be studied purposely for every
country of destination together with its potential source
countries’ to identify factors attracting customers and their
needs and requirements, to conduct gap analysis afterwards
on a supply side and then plan how to attract patients and
meet their requirements.

National Strategies

Governments of all the countries that have foreseen signifi-
cant economic development potential in the emergent field
of medical tourism and became top destinations and suc-
cessful in this industry, have played key role by putting this
direction on the top of their agenda, adopted strong
measures and enacted policy of promoting medical tourism.
For example, the Thai, Indian, Singaporean, Malaysian,
Hungarian, Polish and Maltese governments have all
sought to promote their comparative advantage as medical
tourism destinations at large international trade fairs, via
advertising within the overseas press, and official support
for activities as part of their economic development and
tourism policy (Mudur, 2004, Chee, 2007, Whittaker, 2008,
Reisman, 2010).

To illustrate further, since 2003, Singapore Medicine has
been a multi-agency government-industry partnership aim-
ing to promote Singapore as a medical hub and a destina-
tion for advanced patient care. It is led by the Ministry of
Health, and has the support of the Development Board
(new investments and healthcare industry capabilities), In-
ternational Enterprise Singapore (growth and expansion of
Singapore's healthcare interests overseas), Singapore Tour-
ism Board (branding and marketing of its healthcare ser-
vices).

Moreover, India has introduced a special visa category — an
M visa — to cater for the growing number of medical tour-
ists (Chinai and Goswami, 2007) as well as allowing tax
breaks to providers. Sengupta (2008) notes that medical
tourism facilities allow increased rate of depreciation on
life saving equipment, and also prime land at subsidized
rates.

Another example is Malaysia case, where the National
Committee for Promotion of Medical and Health Tourism
was formed by the Ministry of Health in 1998. It developed
a strategic plan and networked both domestically and over-
seas with relevant interests. Tax incentives were provided
for buildings, equipment, training, advertising and IT, and
providers were encouraged to pursue accreditation with an
emphasis on quality (Chee, 2007).

Toyota (2011) suggests that the medical tourism markets of
both Singapore and Dubai, alongside those of India, Thai-
land, and Malaysia should be considered as the first wave
of Asian medical tourism. She points to the post - 2008
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expansion of both the Japanese and South Korean medical
tourism markets as representing a second wave, marked by
increasing state involvement. Both the Japanese and Kore-
an governments have declared publically the desire to
place medical tourism at the center of plans for future eco-
nomic growth (Sang-Hun, 2008, Hall, 2009, IT Times,
2009, Independent, 2010, Kester, 2011) and both have
matched this commitment with a liberalization of visa laws
(Sang-Hun, 2008, Toyota, 2011), making inbound medical
tourism easier. However, in the Japanese case, the low
numbers of trained doctors and high cost of treatment has
severely constrained the growth of the medical tourism
market (Hall, 2009, Toyota, 2011, p.10). Indeed, as Con-
nell highlights, Japan has until recently been primarily
thought of as a source country rather than a destination
country in terms of medical tourism, with large numbers of
Japanese citizens travelling abroad for healthcare (Connell,
2006, p.1096).

State involvement in the medical tourism industry is not
confined to Asia. As with Asian countries, State involve-
ment varies from country to country with a mixture of pri-
vate and public facilities catering for medical tourism. In
Poland, a popular destination for dental tourists and cos-
metic tourists, medical tourism is facilitated through pri-
vate companies, many of the clinics used are state-owned,
serving Polish citizens alongside medical tourism. This
reflects the Polish government’s desire to capture the po-
tential of medical tourism and marked by the creation of
the Polish Medical Tourism Chamber of Commerce
(Reisman, 2010, p.133) and networking with the Polish
Association of Medical Tourism (PAMT). Hungary has
also sought to harness the opportunities presented by EU
accession and develop a medical tourism industry. While
many of the clinics offering treatment to medical tourists
are private, the role of the Hungarian government should
not be overlooked. Terry refers to Hungary as the - dental
capital of the world (2007 p.419) and only a glance at med-
ical tourism sites reveals that a wide range of procedures
are being actively marketed to tourists.

Furthermore, beyond national strategies there is a range of
ways that national policy can directly foster the domestic
medical tourism industry. Strategic elements of these poli-
cies have been: incentives, such as reducing tariffs on im-
ports of equipment for hospitals, incentivizing international
accreditation of hospitals through tax free approach,
providing incentives or subsidies to attract private sector
investment, encouraging cooperation in the public sector
between various ministries, developing general tourism
infrastructure etc. To illustrate, from 2009 the South Kore-
an Government allowed hospitals to fully market health
services to foreign patients; Another example is supporting
trade fairs: many of which include government support
(through tourism, airlines or health) — UAE, Dubai, Tur-
key, Cyprus, and Malta; In some cases, governments have
directly supported the process by encouraging the acquisi-
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tion of international accreditation by their hospitals, for
example in Singapore and Dubai (UAE).

Knowledge Gaps

The scoping review process unveiled that there are major
gaps in what is known about the effects of medical tourism.
Most broadly, there is currently a very limited body of em-
pirical research on the topic. In general, research from
across the social and health sciences is necessary to begin
to properly document and explore in depth this trade prac-
tice. Firstly, there is no reliable hard data on patient num-
bers, flows, treatment types and success rates. As it stands,
there are conflicting estimates of patient numbers, with
magnitudes of difference between them that likely stem
from definitional issues of what comprises medical tour-
ism. Success rates are reported by some facilities, but with-
out an independent auditor or the inclusion of long-term
success rates after medical tourists return to their home
countries, these are of little value (Medical Tourism: an
Emerging Global Industry, D. S. Sandberg, International
Journal of Health management, vol.10, 2017). This con-
trasts sharply with the marketing reports of treatment suc-
cess rates in some business briefs, reports and popular
news media that have failed to acknowledge the purely
speculative and self-reported nature of the numbers at this
point. Research is needed that can produce reliable under-
standings of the scope and volume of the practice of medi-
cal tourism in a way that is comparable across facilities and
countries. Legal perspectives, especially those of destina-
tion countries, are needed to help to further clarify issues of
malpractice and other legal dimensions of the industry.
Regulatory frameworks should ensure the safety of medical
tourists, but sources that seek to realistically outline what
these regulations would look like and how they would op-
erate are absent. Meanwhile, these frameworks are neces-
sary if the continuing expansion of the industry is to adopt
safe and evenhanded approaches to organizing and deliver-
ing care.

Moreover, implications of medical tourism and issues of
equity have been poorly studied and largely been ignored
in the popular, legal and business literature surrounding
medical tourism, with reports instead focusing on the nov-
elty of the industry or low prices available to potential pa-
tients (Horowitz et al., 2007, Lautier, 2008 ).

Medical Tourism Climate Globally and its Challenges

According to International Medical Travel Journal’s
(IMTJ) Medical Tourism Climate Survey 2016,countries
providing the biggest source of medical tourists for busi-
nesses are UK, UAE, Germany, Australia and China, Rus-
sian Federation is on 9" place, whereas the leading destina-
tion countries for medical tourists are seen to be the USA,
India and Germany, followed by Singapore, Thailand, Tur-
key and Malaysia.
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Another finding of the survey is that, the biggest internal factor
considered by providers and agencies to affect growth or
their international patient numbers is financial constraints
e.g. cost of finance, followed by the size of marketing
budget and lack of marketing expertise, whereas external
factors restricting growth of their business is seen to be
lack of government support for medical tourism, followed
by increased competition, the image of the destination
country and the political situation in the country.

To continue, 80.4% of respondents (participants of medical
tourism industry, medical tourism agencies and facilitators,

hospitals and others) think the most significant change in |
medical tourism anticipated over the next five years should |

be the adoption of e-health and electronic patient records in
medical tourism. Other changes to take the place are: medi-
cal tourists will make treatment choices based on quality
rather than price; national governments will introduce reg-
ulation and licensing of medical travel agencies and facili-
tators; a significant increase in legal cases in which medi-
cal tourists sue healthcare providers in other countries.

As the report data show, the most significant issues facing
medical tourism industry are: lack of international stand-
ards for measuring outcomes, lack of awareness of medical
tourism in the source countries and lack of reliable infor-
mation for medical tourists regarding quality and lack of
international standard for patient records.

Still another interesting finding of this survey is that 61.2%
of the respondents forecast cancer treatment to grow the
most in next five years, followed by cosmetic and plastic
surgery (47.6%), stem cell treatment (39.8%) and infertility
treatment (35%). Furthermore, according to respondents,
the most important factors for a medical tourist in choosing
a healthcare facility in a particular country are the expertise
and qualifications of the doctor followed by the cost of
treatment, the standard of hospital or clinic accommodation
and hospital or clinic accreditation. These factors ranked
identically in 2014 survey as well.

Below table from the IMTJ highlights the trend and im-
portance of providing other services for medical tourists
beyond the treatment and healthcare services:

"~ What support services does your hospital, clinic, agency or organisation provide for
international patients and medical tourists?
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Figure 3.Services other than healthcare services provided
to medical tourists
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Since, the marketing and promotion of medical tourism
became very important constituent of medical tourism in-
dustry for destination countries we can take a look of be-
low table, to overview which channels of advertisement are
considered best by respondents.

How effective do you think these different forms of marketing are in medical
tourism? Rating scale: 1=Not effective at all, 10=Very effective
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Figure 4. Channels of marketing and advertisement
Medical Tourism in Georgia

International medical tourism agencies and facilitators see
the great potential for medical tourism in Georgia. After
Georgia regained independence in 1991, private spending
became the major source of healthcare financing. A new
direction for the Country healthcare was set in 2003, aimed
at liberalizing healthcare policy and boosting competitive-
ness through major changes including but not limited to
easing regulations and letting private companies enter the
market. By end-2014, private companies owned 84.3% of
all hospital beds and health insurance generated
US§$74.1mn in gross premiums written, or 43.2% of the
total insurance market. Several tides of health reforms,
backed by strong political support, fostered a competitive
environment in the healthcare sector by attracting private
companies. The latter made considerable investments in
the sector, which, combined with the Ministry of
Healthcare liberalization policy and increased government
healthcare spending, create room for sustained growth in
Georgia’s healthcare sector (Galt &Taggart Research,
Georgia Healthcare Industry Overview, 2016).

To overview tourism sector in Georgia, tourist numbers are
already close to the country’s population of 3.7mn. The
total number of international visitors (tourists, transit and
one-day arrivals combined) increased at a CAGR of 21.7%
over 2008-17 and reached a record 7.5mn persons in 2017.
With 3.5mn tourists in 2017, 2018 looks set to be another
bumper year with tourist arrivals forecast to reach anew
record of around 4.2mn — above Georgia’s local population
(Tourism at Full Speed, Galt & Taggart 2018). Traditional-
ly, visitors to Georgia have been more frequently from CIS
countries and Turkey. However, arrivals have increased
significantly from the Middle East and Iran in last years.
Tourism development is one of the key areas in the four
pillars of reforms that the government introduced in 2016.
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These reforms target promoting high-quality sustainable
tourism development and transforming Georgia into a four-
season tourism destination. Furthermore, one of the aims of
planned reforms is development of different types of tour-
ism — medical as well.

Enhancing medical tourism can attract high-yielding visi-
tors in Georgia. Medical tourism is in the development
stage in Georgia. Currently opportunities lie in attracting
medical travelers from low-income Asian and post-Soviet
countries in niche medical areas like dentistry, cosmetic
surgery, cardiology and fertility. In these directions the
country is price-competitive VS other regional medical
tourism destinations like Turkey and the UAE (Tourism at
Full Speed, Galt & Taggart 2018). However, there is huge
knowledge gap about the real potential and perspectives of
the country to become destination for medical tourists giv-
en very intense competition in this industry on the interna-
tional market.

First of all, better understanding of medical tourists’ needs
and requirements should be gained, potential source coun-
tries of medical tourists to be explored, needs assessment
research to be conducted to identify why and for which
medical services patients travel to Georgia. Furthermore,
Georgia’s neighboring country Turkey’s lessons are useful
for Georgia: a clear statement of objectives, sequencing of
reforms, strong political support, focus on visible out-
comes, and monitoring of progress toward the objectives
are all key to success (Republic of Turkey, Ministry of
Health). For this reason, a case study should be performed
to explore Turkey’s best practices and transition process in
detail.

As a result of the major upgrade in its healthcare system,
the number of foreigners receiving healthcare services in
Turkey increased from 74.000 to 270.000 over 2008-12 a
38.2% CAGR. The attraction lies in world standard quality
care, inexpensive and personalized service, short wait
times, as well as the country’s non-medical cultural attrac-
tions. Health tourists came predominantly from Germany,
Azerbaijan, Bulgaria, Iraq, Romania, and Libya, as well as
from Georgia. Turkey’s Ministry of Healthcare is cooperat-
ing closely with the Ministry of Culture and Tourism to
further increase the scope of health tourism. The segment
was projected to generate US$ 7bn in revenue from 0.5mn
foreign patients in 2015 and US$ 20bn from 2mn patients
in 2023 (First Wealth is Health, Galt & Taggart 2016).

Conclusion:

To conclude, medical tourism industry is undoubtedly very
attractive for nations. This is explained by benefits inbound
medical tourism brings to destination countries; it is an im-
portant source of foreign exchange and boosts economic
growth of the destination country. Medical tourism im-
proves healthcare system, brings healthcare quality closer
or equal to international standards, thus improving treat-
ment quality for local citizens as well. However, negative
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implications of medical tourism on destination country’s
socio-economic factors are poorly evaluated. Another field
in this industry needing increased focus and research is lack
of regulation framework, to reconcile medical and legal
issues related to medical tourism - informed consent, liabil-
ity and legislating for malpractice. The evidence base is
limited to enable one to assess who benefits and who loses
out at the level of system, organization and treatment.

At last, bottom line of this scoping review is that in order to
become a destination country for medical tourists and cap-
ture its share on a highly competitive international market,
Georgia needs mobilization of Government, very close co-
operation of involved government entities and strong
measures to develop properly Georgia’s healthcare system,
tourism sphere. Good marketing strategy is surely needed
to make Georgia visible on medical tourism global radar.
Furthermore, research and empirical base should be consid-
ered to fill gaps in the knowledge and to have better under-
standing of the challenges of medical tourism, implications
on the country and to work out solutions for best results.
Successfully achieving all the above-mentioned goals
means that Georgia will be able to not only retain internal
patients, but also to attract a significant number of health
tourists, especially from nearby countries.
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Summery

Fluorosis is a condition caused by high exposure of the Flu-
oride. The first clinical outbreak may appear into the oral
cavity, specifically tooth structure becomes affected. Hu-
man body absorbs trace amounts of Fluoride from the wa-
ter. The prevalence of fluorosis is high worldwide. Ranging
from mild forms to severe depending on the local water
concentration. In Tbilisi F concentration is normal accord-
ing to the WHO value. Samtskhe-Javakheti is the region of
Georgia, where F concentration is naturally high in the wa-
ter. It would be interesting to collect statistical data from
these two regions to have the better understanding about
the prevalence and severity of Dental Fluorosis in Georgia
and establish preventive measures against one.

Abbreviations: F - Fluoride Chemical formula. WHO-
World Health Organization.

Key words: Fluorosis, Fluoride, Exposure, Preva-
lence, Severity.

Introduction:

Fluorosis is a disease caused by high exposure of the Fluo-
ride. The first clinical outbreak may appear into the oral
cavity, although when represented in high amounts, F can
effect on the entire organism by damaging RBC, CNS,
muscles, and ctc. (Perumal, Paul, Govindarajan, & Pan-
neerselvam, 2013).

Fluoride is an inorganic material, with the chemical formu-
la F. In terms of charge and size, the fluoride ion resembles
the hydroxide ion.

Fluoride is present naturally in low concentration when
drinking water and foods are based on surface (rain/river)
water. Such water supplies generally contain between 0.01—
0.3 ppm. Groundwater (well water) concentrations vary
even more, depending on the composition of the local
ground.

Fluoride concentration into the water is different world-
wide. 50 million people receive water from water supplies
that have close to the "optimal level".
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In other locations the level of fluoride is very low, some-
times leading to fluoridation of public water supplies to
bring the level to around 0.7-1.2 ppm. With this concentra-
tion F is beneficial in preventing tooth decay, which in
1940 became the main reason for water fluoridation in the
state of Michigan (USA) (Patil, Lakhkar, & Patil, 2018).
After USA several European countries followed AWF.

The maximum safe daily consumption of fluoride is 10 mg
for an adult. Although this value is decreased in children
until 0,7 mg. In newborns daily dosage is 0.2 mg.

Fluoride ingestion may be Topical and Systemic. Initially,
it was thought that F was beneficial when given
systemically during tooth development but later research
has shown that the topical effects are more important
(Ullah & Zafar, 2015). There are several ways of local Flu-
oride ingestion, such as: Fluoridated Dentifrices, Mouth-
washes, Fluoride Varnishes. All listed materials should be
carefully chosen by the skilled practitioner. In this way flu-
oride effect becomes not toxic anymore but it also has a
beneficial role in preventing tooth decay (Zou & Ashley,
2014). Fluoride beneficial role in preventing caries had
been proven by the recent research: Study Design was Ran-
domized Placebo-Controlled study which lasted for 2 years.
Control group held from 200 Pre-scholars (1-4 Years) with
primary dentition, who were ingested with Placebo and
Fluoride Varnishes for twice a year. Control Group had a
follow-up check-up four years later at the end of the study.
Check-up revealed no significant effect of topical Fluoride
Ingestion on the development of Dental Fluorosis.

As mentioned above, F has the beneficial role in preventing
tooth decay when supplied with estimated dosage. In case
when F is present in high concentration it is extremely tox-
ic and can affect the Muscles, RBC, and Sperm cells. Re-
sulting in destruction of actin and myosin filaments leading
to mitochondria structure loss and decrease of muscular
energy. When in high amounts, F accumulates on the RBC
membranes, decreasing Ca level. Moreover, in high
concentrations fluoride hampers the reproductive function
leading to infertility caused by oligospermia or Azoo-
spermia.

Literature Overview:

The first clinical outbreak of Fluoride high concentration
in the organism is Dental fluorosis, which is characterized
by the Enamel discoloration and structural changes. The
trace amount of ingested Fluoride is being absorbed from
the gastro-Intestinal tract. With high concentration Fluo-
ride affects the Ameloblasts and causes impaired for-
mation of Dentine Tubules, leading to the mottled and dis-
colored appearance of the teeth. (Martinez-Mier et al.,
2016)Dental Fluorosis not only causes physical changes
but also has the negative psychological influence on the
patient. (Esthetical Discomfort.) (Farid & Khan, 2012)
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2015). 5@0@MdMH0350 oo 3000l  Jumzowobsmzol
dofimegds  dgodegds  Lbgosbbgs  LEMTs@EHmermaom®o
3obogd0m 0LYMO, OMAMMOES BEHMMOMYPIMYWO JdoErol
351900, 3060l OML Ls3EYdId0, V)  BEHMOWSJJOO.
3300090905 BgImom bsdMmMZE0E0 LEGHMISGHMEMA0OHO
3sbogrols  Jgebags dmball  godmEowo  05303ms
LAHMAsGHMEMAol  Fogl, M6  LHmOo  4s8mygbgdol
9gdmbggzedo  opbodbmro  Tsbors sty ofjg393L
RENYMOADBOL  ob30maMgdsl,  oMsdg  369396G0Mws©
9tgd9gdL 396MH0gLOL 2obzomstmgdsby (Zou & Ashley, 2014).
006086 15300bMLD 35380MJB0M sMLYIMBL 33930,

Omdgwoi  Fom3moagbs 2 §eosh  ®sbmdobgdmen
3Qo3IdM-3mbAHOM@OBIdNX  333oL,LdEE  La33w3
X38BL 99902965  L3MEsdEgwro  sbsgol  (1-sb 4
fwsdg) ©OHMdomo  ™Msb3dorgols ddmbg 200 853330,
OHMIgwmss Pgwofocdo mOxIO BomBoMom
BAHMOWIJoMd ©5  3WHEJIPMMO  H3W03S(305. TS0
239093mbGHMMmgds  dmbs 4 fewob 9909y  3©OL
QLOWGOOLOLL.  F9Io© 9O godmzwobs  sMbsoto
9303909 gds, HMIJ0E I9VEMMIIPS BEHMMsdolb
D93930965b BeMMOHMBOL Q96300050M9d5DY.

30995993500 FEHMOOL MZ30LgdOLY, MO odmobsE s
dobo M3GH0BoM@mo  3m6396EGHME00L SMLYdIMBOL
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In case of overexposure by Fluoride Skeletal Fluorosis
may occur, which is characterized by increased bone mass;
Ligaments ossification and calcification; Development of
exostosis on long bones; Ossification of vertebral discs and
spinal and transversal processes. Osteophytes migration
into the vertebral channel, leading to compression of spinal
marrow. Patients with Skeletal Fluorosis exhibit Radiculo-
Myelopathy (McGill, 1995). If Fluoride exposure is contin-
uous and intense, Dental, Skeletal and Non-Skeletal Fluo-
rosis can occur. All three types are characterized by chron-
ic occurrence and treatment is just the management of local
symptoms (Patil et al., 2018). Management of Fluorosis
involves dietary supplements like Vitamin E, Vitamin C,
Ca, and Antioxidants and excludes Fluoridated water and F
rich products (Darchen, Sivasankar, Prabhakaran, & Bha-
rathi, 2016).

Dental and Skeletal fluorosis had been registered in numer-
ous countries, such as: Argentina, United States of Ameri-
ca, Brazil, Canada, China, Germany, India, South Africa,
and United Republic of Tanzania. Fluorosis prevalence is
extremely high in Northwest of China, where population is
drinking the tea on the regularly basis. In this region DF
and SF results from the consumption of brick tea. The rea-
son appears that local population is drinking pressed tea
instead of water. As the result, 31 Million of the whole
population are affected with Skeletal Fluorosis, which is
even more serious condition than Dental Fluorosis (B. Y.
Li et al., 2017). Tea is rich in fluoride, especially the
inexpensive “brick” tea. Consumption of a gallon or more
of this tea daily can lead to skeletal fluorosis (Hasan,
Talha, & Weinstein, 2017).

Cases of Fluorosis has been reported all over the world.
Among 25 different nations, 200 Million people have Den-
tal or Skeletal Fluorosis. China and India being the worst
affected among them (Pramanik & Saha, 2017). Moreover,
20 States of India are named as Fluorosis Endemic Zones
(Khairnar, Dodamani, Jadhav, Naik, & Deshmukh, 2015).
25 million people are actually having Fluorosis, when 66
million of population are officially at the high risk of get-
ting Fluorosis. Prevalence of dental fluorosis in Mexico
ranges from 15.5 to 100% depending on the concentration
of F into the local water (Cintra-Viveiro & De la Fuente-
Hernandez, 2017). The most vulnerable group are children,
because of bones and jaws development happens during an
early childhood (DenBesten & Li, 2011). Moreover, in
2018 WHO named Fluoride as on of the ongoing and
emerging environmental threats to children’s health.

Samtskhe-Javakheti is the region of Georgia, where Fluo-
ride concentration is naturally high in the water. Local
population consists of 160 504 people, from which 48,28%
are ethnically Georgians, and the rest 50,52 % are Armeni-
ans. Recent research proved that all the ethnical groups are
being affected the same by Fluorosis (Arora, Kumar, &
Moss, 2017). That makes Samtskhe-Javakheti population

18
d90mbggzedo  96@035M0gLMYgb o 9x3gdGom,  FoMdo
om©abmdom  0a0  Mootgbs  GmdbowGos s

MoMYMmx005© Imddggdl 5@sd0sbol mMysboBdby. oyo
AnJbomes  bgdmgddggdl  PmbRbol  39bmgdbY,
9M0OM303JOBY, 0magdLs s b3gMToGHMbBMoEDBY. SLgmo
500590560l 37bmgddo s®LYdIMo 5gEHobol s JomBobol
5305d96¢39d0 00ngdy, 9o@mMgmbo®os 396530
LEAOWIEHYOME FDOE0BMBLL, Mg MogobdbMog ofgg3L
3996m3zs60  gbgMaool  3wgdsl. sbg3zg  FoMdo  BEHMOO
53m0mwoMmEgds  ghomdmiodgddo,  390dm©  Jom
999865690y, Mo 0f393L Foldo 3o 309Fol HoMmEIbMdOL
399306905. 005l @oMs  bdoMmos  Mboymumds
mmamb3gHIoobs s SHBMML3gMHTo0L 450Mm.

do600s0 bsffoemo:
66030 GEHMOOL FoMdo 3m6336EHM300L M30Mm3gwgl

056396909l Ho®Bmoagbl  Jdool  germembo,
MOmdgwoi  3dowolb  dobsbdMol  99ng®owwmdols o
LEAHOWIGHYOOL  (33CO0WGBOM  2odMObIFJDS.  BEHMOOL

20LMOBEO00L oMo Bl 3MF-boferegol  BMogEo
Domdmoaqbl. 85906, HM@bsg MmOYsboHddo 500b0dbgds
BAHMOOL  Jopowo  3mb3gbGHG305,  0go  GmgborGo©
9gd9qdlL 9b589EMmdWILEHODY, Mol 89S bgds
950 5 915939 ©gbEH0bOL Fos3gdol SMBLEGWRLMZs60
296300006905, Mol LOdMEIMM X 53d0 F0394s35Mm JdOOl
BEMmOMHs0g. g OML  3dogdo  (35ME0LYdOO
Wsdgdoms s Yo30LxgM0  F9x8gIMHOEMd0m bolosM©YdS,
o3 96009EMmdslBHIBOL Ml a3slmgsb gobgomatg-
Bobmobods 93938060 gdMo (Martinez-Mier et al., 2016).
50b0dbmwo dEymdsmgmds sM30v)  sbEIBL MoMymaom
29300965L BMYsI© MmMHPsboBIBY, M99 FEMMOHMDBO
LgOHOMBMY  MMYMBOm BLOJMEMA0MOH  BodEHmOL
Po®Imoabal  353096GH0LsmM30L  (QLOgBHOMMO  EOLZM3-
Bm®®0o) (Farid & Khan, 2012).

05806  MmEabsg BGHMOOL  3mbEgbGHMsEos  ©obodggd
BBy  gogowgdom  89BH0s, 30MaMEIds  dz3wm3zsbo
REN0OMDHo.  dg3Ewmzsbo  BEYMOHMBOL  Hobgomsmgdol
39092500 bgds BmbRbol LagMmm dsliols BOHEs; 0mMmgdols
39W(E08B03E0S S MBOBOZSE0%; JOWIMHdOL dgwgdby
o®0modadbgds  gabmbBMmBgdo. 935l asM©s  bgds
bgmbgderol ol ggdol, L3obsw Mo s GHMBLZIMLIGO
dmMBgdolL  450g4oMgds,  39d35¢gds. mbGHIMB0EGJO0
239600098056 bgMbgdeol s®bdo, Moz ofiggal bweyol
G306bg  Foo  3mI3GOgLOSL. Fggac® 35309630l
509608690500 15000319 -809E™M350005 (McGill, 1995).

BAHMOOL  FoMBO Mom©9bmdom LobGgdsGom®o dJomgdol
OML  30MaMEYds:  3dool, PRmbhbol s  Mdowo
Jumzowgdol  gwmembHo. Bsdogzg Godo  bobosmgds
JoO™bozmeo 3090bs0gmdom Qo 03MMbsMds
3900bsBHPds  FbmEmE  5EPO0WMdM030  LoI3EGHMINOO
Bogowgdol 899Lvdmdgdoom (Patil, Lakhkar, & Patil, 2018).

0335 995300MMs© boFoMMs BMmbEIL BEHMOOMIOWO
bsLAgEro fyeols S BEHMOOM AN IMIOME0 11533900l
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equally vulnerable from getting Fluorosis no matter their
ethnical race. It would be helpful to study prevalence and
severity of Fluorosis in this region. And get the better un-
derstanding about how well the local population is being
informed about the safety of the water. Local water safety
can be improved by defluoridation or import of the safe
water by the government.

Lack of information often becomes the reason for neglect-
ing Fluorosis prevention or mitigation of existing condition
(Sami, Vichayanrat, & Satitvipawee, 2015). For this pur-
poses in Ethiopia, where Fluorosis prevalence is high, sci-
entists did the research. Research revealed that most of the
children who actually had mild forms of Dental Fluorosis
did not know about having the condition. Specifically, 65%
from 100% response was negative when asked if they had
Fluorosis or not? When after evaluation all 65% from
100% of children had the mild form of Dental Fluorosis.

Samtskhe-Javakheti is high mountainous region, where an
average annual temperature is low. For hitting purposes
population often uses coal-burning at home. Coal-burning
can be used for cooking purposes as well. Recent research
revealed high F content into the coal (J. Li, Liang, &
Zheng, 2017).

So people who are exposed to the coal-burning environ-
ment are at a high risk of developing dental and skeletal
fluorosis. Coal-burning used for food cooking makes the
food rich with F, leading to the overexposure by Fluoride.

Conclusion:

Fluorosis occurrence is the serious issue worldwide.

Fluorosis affects not only teeth but also has the negative
influence on the patient’s general health.

When there is the region in Georgia - Samtskhe-
Javakheti where the F concentration is naturally high in
the ground water and the local population permanently
is being effected by the overexposure of Fluoride, it
would be useful to make the research and collect the da-
ta to get the better understanding about severity and
prevalence of Dental Fluorosis in Georgia and make the
preventive measures for it.
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Summary

The perfect primary dentition is the predictor of future normal permanent occlusion. One of the main roles of primary

dentition is to determine permanent occlusion and keep spaces for erupting teeth. The knowledge of different signs and

characteristics of primary dentition, gives us opportunity to predict future changes and disorders in permanent dentition
development. Early diagnosis, preventive measures and early treatment may let us avoid the further development of

maxillofacial anomalies, deformities and functional disorders. Also at early age we can manage facial growth, thus avoid

physiological disturbances associated with malocclusions and maxillofacial anomalies (1).

Key words: Primary dentition, deciduous dentition, malocclusion, deformity, anomaly.

Introduction

The primary dentition was not paid sufficient attention
from practitioners for many years. In this age group it is
sometimes difficult to examine patient, make good contact
and the degree of cooperation is quite low. However there
are several conditions that should be treated as soon they
are discovered, to avoid development of fully established
skeletal form of malocclusion. According to worldwide
guideline, orthodontic treatment is divided in two stages:
early treatment or the first stage, and late treatment or the
second stage. First stage is meant to be held during early
mixed dentition period. There is lack of information about
treatment during primary dentition, as in basic literature, as
in scientific articles and studies. There are just several ex-
amination characteristics and classifications that concern
primary dentition.

Our aim was to review the literature about the prevalence
of malocclusion in primary dentition, early diagnosis and
importance of early treatment, also recommendations that
raise awareness to this age group. We studied the basic lit-
erature, also the articles and publications of last 5 years.
We evaluated epidemiological data, examination criteria
used in primary dentition and treatment guidelines.

According to guidelines the best period for orthodontic
treatment is early permanent dentition. Some preventive or
limited orthodontic treatment can be done during primary
or early mixed dentition. This treatment prevents the com-
plications of malocclusion, but doesn’t correct it fully. Ac-
cording to the main opinion, treatment started at early age
may last longer, requires more financial costs, more timing

and also more cooperation and patience from patient. That
is why most of orthodontists think that it is better to start
full orthodontic treatment before the adolescent growth
spurt, that the active growth will be used for growth modi-
fication. This appropriate age is meant to be 11+ years, and
early treatments meant to be 7-9 (2). According to William
R. Proffit there are several characteristics, and in case of
their presence orthodontist should do some preventive or
limited orthodontic treatment. These are:
¢ The incorrect position or crowding of primary teeth is
quite rare, but this can be predictor for future space
problems for permanent teeth. It is not recommended
to start treatment before the period of mixed dentition.
Space maintenance in case of premature loss of prima-
ry molars, no need to intervene if incisors are lost.

¢ Cross bite with functional shift of mandible, this case
should be treated by upper jaw expansion or by grind-
ing deciduous canines or molars.

¢ Underbite caused by medial shift of mandible should
be corrected at early age.

0 Children with sagittal or vertical plane malocclusions
should be monitored and treatment should be started at
later stage.

According to Graber M. Thomas the best time for
orthodontic  intervention to prevent and reduce
maxillofacial deformities, is late primary and early mixed
dentition. So it is obvious that better is to avoid
malocclusion development from the beginning, than to

treat fully established malocclusion.
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Table 1. Early orthodontic treatment protocol. +++ The
most effective; ++ the less effective; + more or less effec-
tive; - generally non-effective; RME -Rapid palatal
expansion (3).

primary

+ - ++
early mixed

+++ RME +++
late mixed
++ e +

early permanent

+ +++ -

The most orthodontists prefer to do early orthodontic treat-
ment (4). There is different approach to the treatment of
Angle’s Class III. Particularly, if class III is the conse-
quence of genetically induced excessive mandibular growth
and maxillary deficiency, it is recommended to do late or-
thodontic treatment with orthognathic surgery. If the reason
of class III is maxillary deficiency or distal position to the
cranial base, it is necessary to treat earlier (5).

Guideline on Management of the Developing Dentition and
Occlusion in Pediatric Dentistry has quite big part dedicat-
ed to primary and mixed dentition and their management.
This guideline was elaborated by American Academy of
Pediatric Dentistry in 2014. According to this guideline, the
non-nutritive sucking habits and cross bite should be evalu-
ated first. It is important to eliminate these factors to sup-
port future normal growth of jaws. Parent should be ad-
vised that orthodontic treatment will be necessary for their
child (6).

The formation of primary dentition is terminated with the
eruption of primary second molars. The terminal surface
between distal surfaces of primary second molars is the
main determinate of occlusion. This surface is called termi-
nal plane and was described and classified by Baume in
1950. There are three types of terminal plane:
1. Flush terminal plane: When the distal surfaces of the
upper and lower second primary molars were in the
same vertical plane in centric occlusion.
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2. Distal step: When the distal surface of the lower sec-
ond primary molar is more distal to that of the upper in
centric occlusion.

3. Mesial step: When the distal surface of the lower sec-
ond primary molar is more mesial to that of the upper
in centric occlusion (7).

Presence of spaces in physiological primary dentition is
necessary. The presence and size of spaces varies in differ-
ent ethnic groups and is between 42% to 98% (8). The ab-
sence of spaces indicates future arch length tooth size dis-
crepancy.

Modification in Angle's classification has been proposed by
Kaushik Narendra Chandranee for application in primary
dentition. Small roman numbers i/ii/iii are used for primary
dentition notation to represent Angle's Class I/II/III molar
relationships as in permanent dentition, respectively (9). In
addition to the Class i, ii, and iii molar relationships; half
cusp Class ii, half cusp Class iii, and subdivision molar re-
lationship are recorded as described below [Figures 1 and

Class iii
Half cusp
Class iii

Class i

Half cusp
Class ii

Class ii

Figure 1. Primary second molar cuspal relationship — Oc-
clusal view

DISTAL

BBEFE

2-Class ii 1- Half cusp Class i 0-Class I 3-Half cusp Class iii 4-Class i

Figure 2. Primary second molar cuspal relationship — Buc-
cal view
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The most used criteria for malocclusion assessment in pri-
mary dentition is Foster and Hamilton Criteria. According
this criterion, following signs are evaluated:

1. Primary second molar relationship. Class I: flush ter-
minal plane between distal surfaces of second primary
molars; Class II: there is distal step between upper and
lower primary second molars distal surfaces; Class III:
lower second primary molar is located medially to the
upper second primary molar and there is mesial step
between them.

2. Canine relationship. Class I: The cusp tip of upper pri-
mary canine is located in one plane with the distal sur-
face of lower primary canine; Class II: The cusp tip of
upper primary canine is located medially to the distal
surface of lower primary canine; Class III: The cusp tip
of upper primary canine is located distally to the distal
surface of lower primary canine; If it is class I on one
side and class II or class III on the other, the malocclu-
sion is recorded as mixed.

3. Overjet. This is measured from the palatal surface of
the mesial corner of the most protruded maxillary inci-
sor to the labial surface of the corresponding mandibu-
lar incisor using periodontal ruler; Normal overjet:
positive and is equal to <2 mm. Excessive overjet: the
space is more than 2mm. Mandibular overjet: Anterior
cross bite or underbite. Edge to edge relationship:
when incisors are contacting with incisal edges.

4. Vertical anomalies. The space is measured between the
incisal edges of primary incisors; Overbite: This is
graded according to coverage of the mandibular incisor
by the most protruded fully erupted maxillary incisor.
In normal overbite cases lower incisors should be
touching palatal surfaces of upper incisors; Reduced
overbite: lower incisors are not touching upper incisors
on palatal surfaces, they might be touching palate; Ex-
cessive overbite: anterior open bite cases, vertical
space between incisal edges of primary incisors.

5. Transversal anomalies. This is recorded when one or
more of the maxillary primary molars occlude the lin-
gual to the buccal cusps of the opposing mandibular
teeth; Scissors bite: This is recorded when one or more
maxillary primary molars occlude the buccal to the
buccal surfaces or the lingual to the lingual surfaces of
the corresponding mandibular teeth; Midline displace-
ment.

6. Space Discrepancies. The presence of spaces and pri-
mate spaces on both arches is evaluated. The absence
of spaces and crowding is a warning sign (10).
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In 2014 Grippaudo C, Paolantonio EG, Pantanali F, Antonini
G, Deli R introduced new index for malocclusion assess-
ment. This index is called Baby-ROMA (Risk of
Malocclusion Assessment index) was set up to assess risks/
benefits in early orthodontic therapies. The Baby-ROMA
index was designed from the observation that some of the
malocclusion signs, observed in primary dentition, can
worsen with growth, others remain the same over time and
others can even improve. Therefore it would be important
to classify the malocclusions observed at an early stage on
a risk- based scale. The main advantage of this index is that
it can identify that patients who need early orthodontic
treatment and distinct them form patients who can be
treated later, during mixed or early permanent dentition

(11).

In the Unites States, two large-scale surveys carried out by
the U.S. Public Health service (USPHS) covered children
ages 6 to 11 years between 1963 and 1965 and youth ages
12 to 17 years between 1969 and 1970. As part of a large-
scale national survey of health care problems and needs in
the United States in 1989-1994 (National Health and Nutri-
tion Estimates Survey III [NHANES III]), estimates of
malocclusions again were obtained. This study of some
14.000 individuals was statistically designed to provide
weighted estimates for approximately 150 million persons
in the sampled racial/ethnic and age groups. The data pro-
vide current information for U.S. children and youths and
include the first good data set for malocclusion in adults,
with separate estimates for the major racial/ethnic groups.
This is the biggest and useful survey, but it doesn’t evalu-
ate and describe primary dentition (12).

The articles and surveys about primary or deciduous denti-
tion are already met from the year 1950, but generally they
have descriptive form, include normal occlusion and molar
relationship assessment. In 1950 Baume described the
physiological migration of primary teeth and its impact on
the development of permanent dentition (13).

The first epidemiological study about the prevalence of
malocclusions in primary dentition dates the year 2003.
Ana Beatriz Alonso Chevitarese and co-authors studied
112 children aged 4-6 years. The aim of the study was to
establish correlation between malocclusions and non-
nutritive sucking habits. According to this study, 75.8% of
researched children had malocclusions, and the open bite
was the most frequent anomaly (14).

The most of published papers describe the prevalence of all
or one of the types of malocclusions in were held in pre-
schools. For example, Malandris M1, Mahoney EK studied
the prevalence of posterior cross bite in pre-school children
in 2004. The authors wanted to reveal the prevalence and
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raise awareness for the early treatment for this particular
anomaly (15).

Some surveys evaluate all types of problems that are met in
primary dentition. In 2013 Bugaighis I examined 800 chil-
dren aged 3 to 5 years. The position of canines, presence of
spaces, crowding, overjet and overbite were checked. The
occlusion was checked according to the criteria of World
Dental Federation, which was modified for the use with
deciduous teeth. This study revealed that I, II and III class
were met in 69.6%, 22.4% and 4.4% of children corre-
spondingly. Spaces were present in 81.6 % of cases, and
the crowding just in 5%. Overjet more than 3mm had
11.4% of children, open bite in 35%. The main aim of this
study was early diagnostics and if necessary early ortho-
dontic treatment to avoid future complications (16).

Very interesting work was done by Sousa RV and co-
authors in 2014. The name of this article is “Malocclusion
and socioeconomic indicators in primary dentition”. The
aim of the present study was to determine the prevalence of
malocclusion and associations with socioeconomic indica-
tors among preschoolers. Mother's schooling and household
income were not associated with malocclusion. Socioeco-
nomic factors were also not associated with the occurrence
of malocclusion (17). Another interesting paper that includ-
ed socioeconomic factors was published by Amaral CC and
co-authors in 2017. The name of this published paper is
“Perinatal health and malocclusions in preschool children:
Findings from a cohort of adolescent mothers in Southern
Brazil”.The aim of this study was to assess malocclusion in
deciduous dentition and its association with prolonged
breastfeeding, pacifier use, and perinatal health indicators
pertaining to the periods immediately before and after birth.
This cross-sectional study was nested in a cohort of adoles-
cent mothers who became pregnant from 13 to 19 years of
age. Information on perinatal indicators, including Apgar
score (0-10), which is a standardized assessment of the
condition of the infant at birth (heart rate, breath rate, mus-
cle tone, reflex irritability, and skin color), head circumfer-
ence, birth weight, and need for intensive care unit admis-
sion were collected after delivery through interviews with
the mothers. By the time the children were 24 to 36 months
of age, malocclusion was assessed, and information on the
use of pacifiers and breastfeeding was collected. Poor peri-
natal health and pacifier use may be risk factors for maloc-
clusion development in deciduous teeth. Long duration of
breastfeeding is associated with better occlusal conditions
in children of adolescent mothers. Further studies are need-
ed with other age groups (18).

There is lack of surveys concerning primary dentition in
Georgia. The only known study was held in 1984 by T.
Mikadze and co-authors and it evaluated the impact of pol-
lution on children living in rural districts of Georgia (19).
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Conclusion:

Among the vast number of articles, there is none that de-
scribes the correlation between the prevalence of malocclu-
sions and seek for orthodontic help. The aim of our present
study is to reveal this type of correlation between the pre-
school children of Tbilisi and children whose parents have
attended “Orthodontic centre” for orthodontic help. After
this collected data we will be able to evaluate preventive
measures and practical recommendations for pediatric den-
tists, pediatricians and other health care providers.
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Summary

Resection, or apicoectomy, of the tooth root implies its excision together with the inflamed part of the surrounding tis-
sues. The purpose of this procedure is to stop and eliminate the odontogenic focus of infection, by removing the tumor
cells that form it. Apical root end resection is becoming popular procedure as a treatment option in cases of ortho-grade
endodontic failure. Apical surgery itself belongs to the field of endodontic surgery, which also includes incision and
drainage, closure of perforations, and root or tooth resections. The objective of apical surgery is to surgically maintain a
tooth that primarily has an endodontic lesion that cannot be resolved by conventional endodontic (re-) treatment. It is
therefore of clinical relevance to perform a thorough clinical and radiographic examination of the tooth before apical
surgery (including adjacent and opposing teeth), in order to decide whether surgical or non-surgical endodontics should
be considered. Compared with extraction, the procedure of apicoectomy is a more gentle method and allows you to save
a problem tooth. But still, do not forget that this is a real surgical operation, as a result of which specific complications
may arise, and its success ultimately depends on a properly planned rehabilitation period. In order to avoid relapse and re
-inflammation, in order to restore the normal way of life as soon as possible, it is necessary to comply with all the pre-
scriptions of the doctor that will promote the best healing of the wound. Resection of the root is carried out with observa-
tion of all sanitary norms and conditions. Procedure lasts from 20 minutes to 1 hour. The duration of the manipulation
depends on the location of the tooth. Easiest way to conduct an apicoectomy is on incisors and canines. More difficult is
on the molars.

Key Words: Apical Surgery. Retrograde-Filling. Dental Surgery. Osteotomy. Apicoectomy. Laboratory Examination.

Microsurgery.
Introduction

The procedure that that we are going to discuss, is the inter-
section of two large directions in dental field, in face of
therapeutic and surgical dentistry. Many of you not only
know, but also have undergone for a procedure called en-
dodontia, and are well aware that an infectious and inflam-
matory process in the area of apex of the tooth can cause
significant troubles to the patient.

Unfortunately, not all pathological processes can be cured
with the help of endodontic treatment. In case when the
lesion is large enough, or the root canals are impassable, in
order to save the tooth, it is necessary to eliminate the focus
of infection, in this case, apicoectomy becomes the method
of choice. Apicoectomy or Endodontic Microsurgery - is
the removal of the tip of the affected root and the subse-
quent retrograde filling of the root canal. Carrying out such
a surgical intervention can prevent various formations and
protect not only tooth, but also surrounding areas from the
spread of inflammation. The main condition for the success
of such an operation is timely visit of to the dentist, be-
cause in neglected cases, when bone damage occupies sev-
eral centimeters in diameter, these operations are not suc-
cessful.

Purpose of Article

The objective of this review article is to give the reader an
update about apicoectomy, including pre-clinical, clinical
and post-clinical processes. The present paper is divided

into several sections: indications, contra-indications, prepa-
ration, armamentarium, steps of surgery, complications,
recovery period and post-recommendations.

Indications

0 Presence of formation in form of a cyst and granu-
loma, dissolved root. The cyst and necrotic part of the
root are removed with minimal resection. Earlier, such
a diagnosis was a fatal verdict for the tooth, as it was
simply extracted. Now the problem is solved by
apicoecctomy.

0 Impassability of root canal. Cause of this situation
may be poor-quality filling, a congenital developmental
anomaly, an established pin, a fixation of the cermet
crown on the tooth and so on. Clinician has no choice
but to perform a surgical procedure to save the tooth.

0 The Cyst. Determines a limited area of inflamma-

tion, which is present as a pouch with exudative cavity.

The cyst can become aggravated and cause serious

changes in the patient's condition: headache, enlarged

lymph nodes, unpleasant sensations in the tooth area
and others. For treatment of a cyst, is provided cystec-
tomy with resection of the tip of the root, by possibility
with polishing the root and preserving it.

Perforation (damage) of the root walls during filling

Fragment of the instrument, remained in the canal

Intracranial calcification

Teeth with apical resorption

S O OO
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Contraindications

Medically compromised patients

Deep periodontal pocket, excessive mobility

Severe chronic diseases of body (diabetes, coronary heart
disease, asthma) Crown destruction (above 50 %).

Preparation

Preparation for the operation consists in pre-filling of root
canal with special antiseptics, and hermetization. First they
are thoroughly cleaned, and filled. If such manipulation is
impossible, then retrograde filling is performed. The pro-
cedure is performed no later than 2 days before resection,
so as not to cause an inflammatory reaction.

Laboratory Test

Laboratory diagnosis is provided by applying both general
clinical and complex biochemical and morphological
methods. An important role is played by a number of func-
tional methods that make it possible to judge the status of
the functions of individual systems, as well as objectively
assess the effectiveness of the treatment. The conclusion
about the diagnosis should be based on reliable signs.

Blood Test
The analysis includes the determination of the amount of

hemoglobin, the number of red blood cells and leukocytes,
the color index, the count of the leukocyte formula. A clin-
ical blood test is an important additional method, and it
must be performed in every patient with a disease of the
oral mucosa. Absolute indications for the analysis are the
presence in the oral cavity of the necrosis of the mucous
membrane, long-term healing ulcers, as well as the emer-
gence of suspicion of the disease of the organs of hemato-
poiesis.

Cytological Test

Based on the study of structural features of cellular ele-
ments and their conglomerates. The method is simple, safe
for the patient, sufficiently effective and reliable, allows
you to quickly get results, and if necessary, you can repeat
the study. The cytological method is used to determine the
effectiveness of the treatment. In addition, the cytological
examination can be conducted independently of the stage
and course of the inflammatory process and even in outpa-
tient settings.

Histological Test
Histological examination is the analysis of the biomaterial

at the tissue level. This method of investigation is invasive,
and it is performed only in cases of already developed dis-
case. When diagnosed, the doctor can determine the exact
method of treatment and choose the necessary tactics.
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Prophylactic direction is very important for detecting early
forms of pathology.

Bacteriological Test
Investigation of the bacterioscopy of the material obtained

from the surface of the oral mucosa, ulcers, erosions. This
study is carried out in all cases when it is necessary to clar-
ify the cause of the lesion of the mucous membrane, with
specific diseases, purulent processes, to determine the ba-
cilli. It is often impossible to establish the cause of infec-
tious damage to the mucous membrane due to the presence
of a large number of microorganisms in the oral cavity.
The causative agents of a specific infection (syphilis, tu-
berculosis, gonorrhea, acctinomycosis, leprosy, fungal dis-
eases) are also determined by bacteriological studies.

Armamentarium

Bard Parker surgical blade #15
Bard Parker blade handle #3
Molt/Seldin periosteal elevator
High-speed handpiece
Ultrasonic retrotip device
Round bur #6

Lucas curettes

Needle holders

Retractor

Microscope

ST T T

Steps of Surgery:

1. Anesthesia - Anesthesia for resection is always local,
but it can be of two types: Local Infiltration (usually for
upper jaw) and Nerve Block (usually for mandible).
Possible premedication, depending on case.

2. Flap Incision/Elevation - Retraction of the Gingiva or
tissue to gain access to the periradicaular area is re-
quired. A localized flap design should be given to ac-
cess the periradicular bone region of the tooth. A Verti-
cal incision should be given apical to the junction of
horizontal and vertical incision and elevate the flap.

3. Bone Removal - The Root tips are covered by Bone on
the buccal surface, removal of bone helps in gaining
access to the periradicalar area of the tooth. There are
certain tips which should be kept before going for re-
moval — Always use a sharp and sterile round bur, only
light pressure should be given, shaving or brushing
strokes should be given while cutting the bone, making
sure that there are no important structures which are
being harmed.

4. Root End Resection / Preparation - Root Resection has
to be planned depending on the anatomical variations
of the Root structure and the pulp chamber as well.
There can be many anatomical changes in the pulp
structure based on which the length of root to be re-
moved is decided and also the amount of bevel which
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should be given. The empty space that remains after re-
moval can be filled with bone-plastic material. If possi-
ble, resection is prevented, weakening the root can de-
crease the life of the tooth.

5. Sewing wound area - Closure of the wound is sometimes
carried out with the installation of microdrainage for the
outflow of the drained exudate. It remains between the
sutures within two days after the operation. Also, on the
side of the lesion, an ice pack is applied to prevent
swelling and bruising.

Complications

Fracture of Maxilla or Mandible
Cellulitis/Ludwig’s Angina
Maxillary Sinus Perforation
Nerve/Blood Vessel Injury
Perforation of Nasal Passage

SO OO

Recovery period

Surgical intervention can be performed in an hour, but the
recovery period much longer, about three days. Soft tissues
are restored within the first week, but the bone heals during
3-4 months. In the first day after surgery, the patient may
experience puffiness and moderate pain. They should grad-
ually decrease and disappear during the first week after the
operation.

Post Recommendations

0 Refusal of excessive physical exertion during the first
week after surgery

0 Food intake is allowed 3 hours after the end of the pro-
cedure (food should be chopped, warm)

¢ Limitation of chemical stimuli on the oral cavity (acid,
spicy, salty, spicy dishes)

0 Reception of antibacterial drugs with a complete course
for the prevention of the infectious process

0 The use of antibacterial solutions for rinsing the mouth

0 Perform an x-ray examination to evaluate the results of
the operation a few months after resection

0 Abstinence from eating excessively solid foods during
the period of bone tissue healing (about 3 months).

Tailpiece

Resection of the root is an extreme high-precision surgical
manipulation, which requires a high qualification, and huge
experience in performing of surgury. The fact is, that most
chronic inflammatory processes are developed without any
symptoms, pain and swelling,so it is critical to pay atten-
tion on preventive maintenance, which can reveal patholo-
gy at its early stages not only in oral cavity,but also in rest
of the body system.
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Summary

Background: The removal of the third molar is one of the most frequent and common procedures in oral and maxillo-
facial surgery. Reasons of extraction might be impacted tooth associated with caries, pericoronitis, periodontal defects
in the distal surface of second molar, odontogenic cyst and dental crowding. Difficulty of extraction is due to many
factors and could happen during and after removal of the third molar, which we are going to represent in this article.
Factors influence the incidence of complications: there are many factors and determinants which have an influence on
the incidence of complications. Such as age, gender, depth of impaction, degree of difficulty, experience of the sur-
geon and patient’s medical condition. All of these factors could effect on the successfulness of third molar extraction.
Intraoperative complications: during extraction of third molar, some complications could occur even with an expert
surgeon. Examples of complications during extraction of third molar could be nerve damage, mandibular fracture, and
displacement of third molar, hemorrhage, subcutaneous emphysema and soft tissue injury. Postoperative complica-
tions: complications are not only restricted during extraction, but also it can happen after the extraction. An example of
postoperative complications would be localized alveolar ostietis, inflection, bleeding, paresthesia, alveolitis, and tris-
mus and hematoma formation. Advices and habits to avoid: successful of the extraction doesn't depend only on the
dentist and his ability, but also depends on patient's cooperation with the dentist. Conclusion: studying the complica-
tions of third molar extraction would enhance student's knowledge, and prepare her or him to future challenges. And

also learning these complications would support the student’s confidence and ability in the future.

Key Words: Complications, Extraction of Third Molar.

Introduction:

Tooth extraction requires a lot of skills and experience to
be done on a perfect level. However complications during
extraction occur with even professional dentists, and in
this article we would discuss the factors which have an
influence on the complications, and complications that
occur during and after third molar extraction, how we can
avoid these complications and which advices we should
give to the patient.

In general, extraction of third molar is done without com-
plications, but mistakes still exist since we are humans.
The rate of complications during extraction of third molar
can vary between 2.6% to 30%. This ratio is due to factors
which influence the complications of third molar extrac-
tion.

Preparing the patient with information about complica-
tions during and after extraction is very important, to en-
sure a comfortable work for the dentist, and to relief the
anxiety of the patient.

The dentist should put all of the complications that could
occur in his or her mind, so he or she would be prepared
for any sudden accident during extraction. Also to achieve
the optimum results dentist should support the patient
with the appropriate knowledge, whether if its habits
which should be avoided or instructions before or after
tooth extraction.

Recovery from tooth extraction could be easy if the pa-
tient was disciplined in dentist instruction. Such as if the
patient is taking his pain medication, eating proper diet,

avoiding physical activity and smoking. All of these ad-
vices ensure that the recovery process is as easy as possi-
ble.

Factors influence the incidence of complication:

When we are talking about complications and what will
happen after the procedure we should realize that the best
way of dealing with such complications is to avoid being
in such situations which will lead to complications and by
putting an appropriate treatment plan, not forget to men-
tion that the professional should be extra careful while
operating such an aggressive procedure, but we should put
into considerations that there are some factors which in-
fluence or provoke the developing of these complications
even if we consider all the possible situations, such as:

0 Age of the patient: because the more the age of the
patient increases, the more hardening and brittle the
bone becomes so the procedure will be more difficult,
and there would be more pain and less time for heal-
ing;

¢ Gender: females more than in males;

0 Type and depth of impaction: the deeper is the impac-
tion the harder the procedure will become because the
surgeon needs to remove more bone and it will be
more aggressive, so as long as it is aggressive there is
more risk to have such complications;

0 Degree of difficulty: the more difficult the procedure
is the more the possibility to have mistakes and com-
plications will increase;

0  Experience of the surgeon: and how he or she can
manage the steps of the procedure efficiently with the

ISSN 24499-2647, E ISSN 2449-2450, Caucasus Journal of Health Sciences and Public Health, Volume 2, Supplement 3, June 2018



https.//www.caucasushealth.ge

minimum percentage of mistakes or injury to the pa-
tient;

¢ Patient’s medical condition:

and this should be

achieved by taking the accurate medical history of the
patient to know how to manage the procedure efficient-
ly and without harming the patient.

Complications:
Which are abnormal and unexpected situations and not 3, pjury to adjacent teeth:
planned, comes out of a sudden and can cause injuries and
even sever injuries to the patient. We can classify those
complications into minor or major, according to its severity
if it needs treatment or management or not. Also, we can
classify them into complications that happened while the
surgeon was still operating or complications that appeared
after the procedure has been completed.

Complications during the procedure:

This kind of complications mostly mistakenly done by the
professionals themselves, such as:
1. Injury of the soft tissue :

It always happens as a result of the surgeon’s insuffi-

cient operating and because there is a lack of atten-
tion and experience, also unnecessary forced, ap-
plied by the surgeon. It’s classified to several
types;

Tearing of Mucosal Flap: because of not well prep-
aration of the procedure and preparing a small in-
adequate incision for the procedure, so during the
procedure the surgeon will rip the flap uncon-
sciously in order to get better visualization
Puncture wound: totally the surgeon fault because
of the surgeon uncontrolled force and inappropriate
use of the instrument so mistakenly this will injure
the patient and cause puncture in the mucosal tis-
sue , to avoid this type of injury the dentist should
us a controlled force and he or she should stabilize
the finger rest to support the handle of the instru-
ments

Stretch or abrasion: an injury in the mucosa of the
lower lip or at the corner of the mouth happens
because of the unawareness of the surgeon and as-
sistance of the location of the shank of the bur
while operating.

2. Problems with the tooth being extracted

0

Root Fracture: one of the most common problems
during the extraction because of the variety of the
root morphology between the teeth. Roots can be
curved, angled, long and divergent and these
shapes are hard to extract without further damage
to the surrounding structure. For that reason the
surgeon usually choose to extract the tooth by open
or surgical extraction to avoid root fracture and not
to mention that the surgeon should do an x-ray to
support the operation.

Lost of the tooth in the pharynx: sometimes it hap-

O
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pens accidently that after delivering the tooth from
the socket, it slips from the forceps and goes to the
pharynx and the patient accidently swallow it , in
this case we should transfer the patient to emergen-
cy department and put him or her under observa-
tion also do an x-ray cause this could lead to seri-
ous problem if the tooth goes to the respiratory air
way.

Happens because of the lack of attention of the sur-
geon and the unawareness of the adjacent teeth
while focusing on the tooth which is the prepara-
tion done on , this will lead us to the point that the
surgeon should always take care and attention not
only on the extracted teeth but also to their adja-
cent teeth

Fracture or Dislodgment of an Adjacent Restora-
tion: happens because of uncontrolled force ap-
plied while operating , the instrument might slip
and cause a damage to the adjacent tooth, the den-
tist should tell the patient that this might happen
and as an operator should be carful of the applied
force . the damage could happen in the neighbor
tooth or even in the tooth on the opposite arch so
the surgeon should support the opposite arch tooth
to prevent such damage

Luxation of an Adjacent Tooth: sometimes while
trying to luxate the tooth in order to extract it you
might luxate the adjacent tooth as well because of
the surgeon uncontrolled force, usually happened
in the lower incisor because the teeth might be
crowded there and the area is too narrow, in this
situation comes the point of choosing the right for-
ceps. I such case happened we should reposition
the tooth ,support and stabilize it until it heals and
recovered

Extraction of the Wrong Tooth: surprisingly it hap-
pens because of the inadequate attention of the
dentist and the assistant. it might happens when a
dentist is extracted instead of other one , The use of
differing tooth numbering systems, changing in the
radiographs accidently , all these reasons can easily
lead to the operating dentist to misunderstand the
instruction and end up to such complication, for
prevention a careful preoperative planning should
take into consideration, clear communication with
referring dentists. If the there is such case and the
dentist realize it quickly he or she should replace
the tooth back again immediately but if the patient
notice after going home there is nothing to do to
correct the situation.

5. Injuries to osseous structure

0

Fracture of the Alveolar Process: In some situation
when the dentist should expand the bone fractures
and it will remove with the tooth in delivery step.
Instead of causing such damage it’s better to make
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an incision and alter the close to open extraction
procedure to control the amount of removed bone
and to avoid further damage. To avoid such compli-
cation, a careful examination and radiographs
should be taken before the procedure to ensure a
successful procedure.

5. Injury of adjacent structure
0 Injury to Regional Nerves: involves a damage to the

lingual nerve because of its critical location in the
retromolar pad region and its rarely generate in case
of a damage . and the inferior alveolar nerve damage
is the most sever and common type of injuries be-
cause of lack of attention of the surgeon.

Post-operative complications:
1. Bleeding

0

A common complication because of the hemostatic
mechanism of the body. It involves many reasons
like the oral tissue is highly vascular , and because
there is an opening wound without any dressing
material for enough pressure and to cover it , not to
mention that the patient will explore this area by
tongue because of the discomfort and that will sur-
ly lead to secondary bleeding because the clot will
be removed . also salivary enzymes might lyses the
formed clot

To prevent such complication the history of the
patient included medications and family history
should be taken carefully to know if the patient has
such factors that can trigger the bleeding

The patient who is suspected to have coagulopathy
should be evaluated according to laboratory tests to
be aware of the patient’s situation

The surgeon should take into consideration all the
possibilities of prolonged bleeding. He or she
should cause the lest traumatizing surgery, clean
the incision and gentle manage of the soft tissue,
smooth the sharp boney edges, curette the granula-
tion tissue. If we have bleeding artery we can use
direct pressure if it failed, by cumping the artery
with hemostat and ligating it with non resorbable
suture.

Bleeding of the bone have to be checked because if
we have such bleeding the foramen can be crushed
closing the vessel. To manage it we should cover
the bleeding socket with damp gauze, tells the pa-
tient to bite for 30 min. The initial control should
be accomplished at that time so we will replace the
gauze with another one. According to that we
should keep the patient in the clinic until we are
sure that everything is good. Several different ma-
terials can be used help gain hemostasis like the
absorbable gelatin.

Sponge (but it becomes friable when wet and can-
not be packed into a bleeding socket) , oxidized
regenerated cellulose ( but it can cause delay heal-
ing ), topical thrombi (convert fibrinogen to fibrin)

30

and collagen (can provoke platelet aggregation) .
The patient might have secondary bleeding so we
should tell them to rinse the mouth

gently with chilled water and then to place a wet
gauze over the area and bite on it for 30 minutes If
the bleeding persists, the patient should repeat the
cold rinse and bite

down on a damp tea bag. The tannin in the tea
helps stop the bleeding. If neither of these tech-
niques is successful, the patient should return to the
dentist.

According to the dentist plan, we should clean the
area, inspect the area, if it’s generalized oozing the
bleeding side should be covered with wet gauze
and press it with dentists finger for 5 min, if didn’t
stop the dentist will apply a local anesthesia then
gently curette the extracted socket, inspect the
bleeding area and again repeat the using of the
above mentioned steps and materials

The final bleeding complication is the appearance
of bruising and it will disappear after 2-5 days.

2. Delay healing and infection

O

Infection: it’s a rare complication usually hap-
pened if the is reflecting of the soft tissue flap and
bone removal. For prevention the dentist should do
careful asepsis and wound debridement of the area.
If the infection occurs after the procedure the den-
tist should prescribe prophylactic antibiotics peri-
operatively.

Wound Dehiscence: condition of separation of
the wound edges firstly because If a soft tissue flap
is replaced and sutured without an adequate bony
foundation the soft tissue will separated along the
incision line and secondary because the dentist su-
tured to wound under pressure because the incision
is closed only under the tension of the suture to
prevent such complication we should always close
the wound firmly not under tension. There is two
ways to deal with such complication: first is to
leave the projection alone and second is to smooth
it with bony file . if left without management the
bone will slough off after 2-4 weeks

Dry socket: the appearance of the tooth extrac-
tion socket and bone when the pain begins because
of the loss of the blood clot. This is not related to
any infection appears of the 3" or 4" day , sever
pain can be radiated to the ear and bad smell in the
socket area . No clear reason but some say it’s be-
cause of the high levels of fibrinolytic activity
(lysis blood clot). Rarely to occur but frequently
after the extraction of the 3" molar. For prevention
the dentist should cause the minimal trauma during
the surgery and clean the area and apply small
amount of antibiotics, gelatin sponge and pre and
post-operative rice with antimicrobial mouth wash.
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the treatment plane will focus on relieving the pain
and irrigation , avoid curetting the area because this
will increase the exposed bony area, gauze soaked
in or coated with the medication (principal ingredi-
ents: eugenol) is inserted into the socket with a
small tag of gauze left trailing out of the wound. a
topical anesthetic (benzocaine; and a carrying vehi-
cle such as balsam of Peru) .The dressing is
changed every other day for the next 3 to 6 days,
depending on the pain severity. Once the patient’s
pain decreases, the dressing should not be replaced
because it acts as a foreign body.

¢ Additional: Also as a common complication the
patient might have tempreture, alveolitis, paresthe-
sias or abnormal feeling of the tongue, lips or full
jaw probably because of the nerve damage caused
by needle during injecting the anesthesia.

Adyvices and habits to avoid:

Successful extraction doesn't depend only on the dentist's

skills and talent to extract the tooth, but also the patient

should be part of the successfulness of the extraction proce-

dure by keeping in mind the instructions and advices given

by the dentist. For example, the patient after the extraction

should:

0 Drink and eat cold food and drinks that do not require
chewing such as yogurt and ice cream;

0 Avoid smoking and drinking alcohol;

0 Avoid strenuous physical activity, to avoid increase in
blood pressure which could lead to bleeding;

0 Use ice packs to reduce swelling and pain if needed;

0 Brush the teeth very carefully and avoid brushing ex-
traction site for at least few days;

0 Avoid anxiety because of swelling or pain because its
normal complications occur in few days and disappear
(temporary complications).

Conclusion:

After all, third molar extraction complications are not a
common accident to happen. But the knowledge of these
complications and the knowledge of the management of
these complications are essential for the dentists; so they
can control any urgent situation during extraction proce-
dure, and improve their clinical performance. And to guar-
antee optimum results, the patient must cooperate with the
dentist, by being discipline in the given instructions and
advices from the dentist.
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Summary

Periodontitis is inflammation of periodontal tissues that it can has much different microbial etiology. This periodentium
inflammation treated in the way of nonsurgical treatment and mechanical debridement and regular pattern of periodontal
care the only indication is for the patient to improve visual approach for mechanical debridement. Quite high list of sys-
temic antibiotic are published for treatment of periodontal therapy that some of them are effect in high clinical result
while others do not. This has resulted in discussion for the role of systemic antibiotics in treatment of periodontitis while
the recent researched shows evidence-base assessment for use of antibiotics for relevant treatment .the objective aims of
this research is to provide an update information for use of systemic antibiotics on clinical issues for periodontal therapy.

Keyword: systemic antibiotics, periodontitis, mechanical debridement.

Introduction

This research aims to provide the physician with a recent
literature respect the use of systemic antibiotic therapy for
periodontitis. Even though the use of antimicrobial therapy
has been controversy, the recent publication reviews have
shows an evidence base assessment of the use of systemic
antibiotic, which has also benefit for treatment of periodon-
titis. This paper provides some important information re-
garding the how and when to use of systemic antibiotics for
treatment of periodontal disease.

The principles of using antibiotics for treating perio-
dontitis:

Periodontitis is an infectious disease that is happens by bac-
terial accumulation in subgingival or supragingival margin
area by producing of biofilm (figure 1). Its important to
know that a wide range of systemic antimicrobial have been
used as a part of periodontal therapy aimed at marking po-
tential pathogenic bacterial spectrum inside of periodontal
biofilm.

Figure 1: Chronic periodontitis: deep probing depths, su-
prall and subgingival biofilm.

The complicated structure of biofilm is including of poly
bacterial accumulation located in a glycocalyx matrix. The
researches are shown that high rate of bacteria in the bio-
film and living them within the mature biofilm makes their
structure more strong than in planktonic or free floating

bacteria. Thus mechanical debridement is more indicate for
disrupting the biofilm when using systemic antibiotics to
treat periodontitis also it can help to further reducing bacte-
ria load and resolution of surrounding inflammatory pro-
cess in periodontal pocket [1].

Antibiotics should be used as monotherapy in treatment of
periodontitis, the result of four studies shows use of metro-
nidazole alone or combination of metronidazole with amox-
icillin is effective but it has short-term effect. The majority
of studies do not accept the conception of monotherapy
with low result in case of probing depth reduction, clinical
assessment level gain and decreasing of bleeding seeing in
comparison with scaling and polishing. Furthermore the
studies are shown that the using of systemic antibiotics for
patient with aggressive and developed level of periodontal
disease even with present of abscess is done without me-
chanical debridement. These patients had received broad
spectrum of penicillin and tetracycline around one to three
weeks before development of abscess.it was mentioned that
the use of broad spectrum of antibiotics in case of advanced
patient might cause the change of position of sub gingival
microbiota and outcome can be periodontal abscess [2].

Two recent studies made a supreme agreement of discus-
sion in periodontal community when observed there are
similar clinical outcomes for scaling and root planning as
for antimicrobials component for example amoxicillin and
metronidazole, which prescribe as monotherapy. Lopez and
Gamonal provide only short term, four month, microbiolog-
ical and clinical outcomes and Lopez compered scaling of
under gingiva and antibiotic with scaling of under gingiva
and root planning and placebo .the authors recommend that
this treatment plan can used in populations, with or without
access to dental care. However the result of this treatment
plans still not support by all literature and should be done
by caution. Furthermore the adverse effect and antibiotic
resistance need to pay attention [3].
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Advantage of antibiotic therapy for the treatment of
chronic periodontitis

As the routine treatment plan for majority of periodontitis
patients diagnosed by chronic periodontitis which is me-
chanical debridement, enough oral hygiene, but the new
studies shows that systemic antibiotic used with scaling
and root planning can have extra benefit over scaling and
root planning alone because it can reduce the probing depth
(0.4 mm, spiramycin) and clinical attachment level gain
(0.5 mm, combination of amoxicillin and metronidazole)
in pockets of 6 mm or deeper. And also systemic review
of antibiotics therapy in case of surgical mechanical thera-
py reported an extra clinical profit in attachment level gain
(weighted mean gain 0.6 mm) when systemic antibiotic
were give to patient in combination with surgical mechani-
cal debridement[4].

Choice of systemic antibiotic

Successful treatment for use of antibiotic is depending on
the strength of antibacterial agent in contrast to infectious
microorganism. In the otherwise periodontitis is multiple
microbial diseases that makes difficult to choose antibiotics
regimen .for example some antibiotics target are specific
part under the gingiva. Like metronidazole that affects just
the grams positive species anaerobes such as Treponema
denticola, Fusobacterium nucleatum, Porphyromonas gin-
givalis, Tanerella forsythia, while members of the family
Actinomyces, Streptococcus and Capnocytophaga are low
effect by metronidazole. Also Metronidazole has a low
effect on the member of Aggregatibacter actinomycetem-
comitans, that is a facultative anaerobe. Amoxicillin has a
broader spectrum lowering number of gram-negative an-
aerobes as well as decreasing the proportions of Actinomy-
ces in process of antibiotic therapy. Microorganism can be
resistant to antibiotics or they can gain resistancy by nas-
cent of resistant species of bacteria that can be sensitive to
antibiotics [5].

The studies report a high bracket of antibiotics usage in
combination with surgical and non-surgical debridement in
case of chronic and acute type of disease. The most com-
monly used antibiotics are tetracyclines, penicillins
(amoxicillin), metronidazole, macrolides (spiramycin,
erythromycin, azithromycin), clindamycin and ciprofloxa-
cin. (Table 1) lists common antibiotic regimens for the
treatment of periodontitis.

The duration, dosage and time of the antibiotic usage:

The dosage and duration of the antibiotic, which is report
by literature, are quite in different duration and dosage and
also timing but the important concept is to prescribe an
enough dosage for enough duration and also is important to
know when should start antibiotic in combination with the
mechanical debridement phase. Evidence suggests the ideal
use of antibiotics should prescribe on the day of debride-
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ment. And it should be finish within a short time for exam-
ple less than one week.

Table 1.

for treatment of periodontitis

Examples of antibiotic regimens documented

Anti- Antibiotic Periodontal First
biotic regimen disease as de- au-
scribed by au- thor/
thors year
Tetra- 250 mg, Advanced Allo-
cyclin 4 .day, 14 chronic perio- buri,
e days dontitis 1989
38
Doxy 200 mg, Generalized Sigus
cyclin 1 .day, 8 rapidly  pro- ch,
e days gressive perio- 2001
dontitis 39
Spira- 15 Ul, Advanced peri- Bain,
mycin 2 .day, 14 odontal disease 1994
days 40
Azith 500 mg, Aggressive Haas,
romy 1 .day, 3 periodontitis 2008
Cin days 29
Met- 250 mg, Periodontitis > Lo-
ronid 3 .day, 7 10% spiro- esche
azole days chetes ,
1984
41
Clind 150 mg, Refractory per- Walk
amyci 4 .day, 10 1odontitis er,
n days 1993
42
Amox 375 mg, Chronic perio- Flem-
icillin 3 .day, 8 dontitis[] mig,
and days[1250 presence of 1998
met- mg, 3 _day’ A.a, Pg 43
ronid 8 days
azole

The duration, dosage and time of the antibiotic usage:

The dosage and duration of the antibiotic, which is report
by literature, are quite in different duration and dosage and
also timing but the important concept is to prescribe an
enough dosage for enough duration and also is important to
know when should start antibiotic in combination with the
mechanical debridement phase. Evidence suggests the ideal
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use of antibiotics should prescribe on the day of debride-
ment. And it should be finish within a short time for exam-
ple less than one week.

Patient compliance during u antibiotic therapy:

This issue hasn’t been addressed too much; otherwise some
studies have shown that just 20% of patient complies with
antibiotic therapy. One benefit of azithromycin may be be-
cause of its pharmacologic characteristic and long half-life,
just one tablet (500 mg) per day for three days is required
as opposed to one tablet three times a day for seven days
with other antibiotic therapy.

Antibiotic therapy for aggressive periodontics:

Forceful periodontitis is a type of periodontitis where there
is a quick movement of sickness in either a limited or
summed up design influencing generally sound individu-
als.28 Aggressive periodontitis is much of the time related

with large amounts of subgingival Aggregatibacter actino- |

mycetemcomitans, (once in the past Actinobacillus actino-
mycetemcomitans) and additionally Porphyromonas gingi-
valis. It has been demonstrated that adjunctive anti-
microbials might be required to eradicate these pathogens,
which can possibly attack the periodontal tissues. It was
inferred that adjunctive fundamental anti-toxins ought to be
considered in instances of forceful periodontitis. Last ran-
domized clinical preliminary found that the adjunctive utili-
zation of azithromycin could possibly enhance the treat-
ment result in young patients with aggressive periodontitis
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Figure 2: Periodontal abscess: 11 mm probing depth,
suppuration and bleeding

contrasted with non[Jsurgical debridement alone. Due to |

the fast progression of the periodontitis it is better to rec-
ommend for specialist treatment [6].

Use of antibiotics for periodontal abscess

The periodontal abscess is a sore with broad periodontal
damage that progress fast and is really aggressive with pu-
rulent accumulation. This condition that occurs by well-
known bacterial mass in high amount, has very extensive
effect on general body system. The periodontitis may hap-
pen in untreated periodontitis patients or in treated patients
in upkeep treatment. The part of fundamental anti-toxins in
the treatment of the periodontitis is in argument. A few lit-
erature recommended use of systemic anti bacterial agents
with mechanical debridement together, or drainage. Others
prescribe systemic anti-bacterial just if a reasonable foun-
dational contribution is available, for example, lymphade-
nopathy, fever or discomfort or when the disease isn't well
localized. Mechanical debridement and drainage through
the periodontal pocket without anti-biotic agents is typical-
ly powerful in the treatment of the periodontal abscess.
(Figs 2 and 3).

Figure3: Healing following mechanical debridement with-

out the use of adjunctive systemic antibiotics. ~ Resolution
of the deep probing depth, mesiobuccal gingival recession

Use of antibiotics for necrotizing periodontal diseases:

Necrotizing gingivitis and necrotizing periodontitis are in-
fectious disease that shows ulceration of the gingival edge
and interdental papilla. They are related with pain, uncon-
strained gingival bleeding and halitosis. The inclining fac-
tors related with the beginning and movement of necrotiz-
ing periodontal ailments incorporate immunodeficiency,
ailing health, and stress, smoking and poor oral hygiene.
Treatment includes debridement, oral rinse, oral hygiene
and administration of NSAD (Non steroid anti-
inflammatory drug). At the point when there are fundamen-
tal indications, for example, fever or fatigue metronidazole,
focusing on the gram-negative anaerobes, ought to be rec-
ommended with mechanical debridement [7].

Adverse effects following systemic antibiotics:

Almost in the reports there are not finding in related to side
effect for the patient who are treated by systemic antibiotics
in case of periodontitis Most side effect which have been
accounted for, are minor and identified with gastrointesti-
nal issues, for example, the diarrhea and nausea. But also,
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there is unfavorable adverse effect also, for example, aller-
gic reaction and anaphylactic response and pseudomembra-
nous colitis, may happen and patients ought to be educated
of the potential for antagonistic occasions both minor and
significant while using systemic antibiotics agents. Ana-
phylactic reactions to penicillin happen around 10 000
courses administered, with 10 % of these being fatal. The
utilization of anti-infection agents ought to be considered
carefully selected antibiotics that amplify antimicrobial
action and limit potential medication connections and unfa-
vorable responses. A careful medicinal history should be
taken before prescription. These days the antibiotic re-
sistance is the main concurring problem around the world,
so before prescription of systemic antibiotics should pay
attention to this issues. Distinguished antibiotic[Jresistant
species in subgingival plaque and saliva samples from
chronic periodontitis patients that treated by scaling and
root planning took after by orally regulated amoxicillin or
metronidazole. There was an expansion in the level of re-
sistance subgingival species following antibiotics prescrip-
tion. However, levels back to baseline approximately after
90 days.

In Spain, where systemic antimicrobial agent are promptly
accessible over the counter without prescription and broad-
ly utilized as a part of the all-inclusive community, it has
been demonstrated that there was an expansion in the mi-
crobial resistance, of oral microscopic organisms to com-
monly proscribe antibiotics in compared to the Netherlands
where antibiotics proscribe very carefully. This underlines,
the significance of advancement of microbial protection
from antibiotic agents and the significance of keep safe the
worldwide spread of resistant strains of bacteria [8].

Conclusion:

Systemic antibiotic ought not to be endorsed as a mono
therapy for the treatment of periodontitis. Systemic antibi-
otic agents are valuable antimicrobial agent for the admin-
istration of periodontal disease when utilized as a part of
conjunction with satisfactory mechanical debridement for
interruption of the subgingival biofilm. There is no agree-
ment with regards to the perfect anti-microbial, dosage,
span and timing of antibiotic agents. Adjunctive systemic
antibiotic agents ought to be considered in treatment of ag-
gressive periodontitis. While the writing demonstrates an
additional clinical advantage following adjunctive systemic
antibiotic agents for the treatment of chronic periodontitis
in deep pockets, the choice to recommend anti-infection
agents ought to be made on an individual premise. The de-
gree and seriousness of the periodontal infection and in
addition plaque control and patient consistence issues ought
to be tended to. The patients' medical history, regarding
drug sensitivities and allergic reactions must be considered.
Patients ought to be very much educated with regards to the
allergic reactions and medication collaborations that may
emerge following systemic antibiotics.
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Summary

In most cases atherosclerosis is the underlying cause of vascular diseases, including heart disease and stroke. It is be-
lieved that endothelial injury is the earliest change in the artery wall and that this precedes the formation of lesions of
atherosclerosis. In this review article, we summarize the existing evidence regarding atherosclerosis velocity and dis-
cuss the importance of this issue. We explore the evidence that encompasses all the three essential atherosclerosis-
related factors, namely time/ duration of atherosclerosis progression, plaque volume, and plaque vulnerability, in one
study. Atherosclerosis velocity includes the time-dependent development of the plaque from endothelial injury to acute
arterial thrombosis. All previous investigations have focused only on the probability of plaque regression at the expense
of almost neglecting the parameter of time. We suggest that future studies could be designed based on the probable asso-
ciation between statin therapy and atherosclerosis velocity reduction. The concept of atherosclerosis velocity should be
applied in further experiments, especially in experimental models. If investigators focus on the concept of “time” for
atherosclerosis development, it may result in considerable prevention of atherosclerosis-related morbidity/mortality.
Abbreviations: Matrix metalloproteinases-MMPs; acute coronary syndrome-ACS; electrocardiogram-ECG,; myocardi-
al infarction-MI intravascular ultrasound-1VUS, C-reactive protein-CRP; Optical coherence tomography-OCT.

Key words: Atherosclerosis progression; vulnerable plaque; plaque volume, atherosclerosis regression, atherosclero-

sis duration/ time.

Background

Atherosclerosis is the most important underlying cause of
cardiovascular disease, a major global cause of morbidity
and mortality[ 1] Atherosclerosis is usually characterized by
the disorders of lipid metabolism, leading to low-density
lipoprotein cholesterol (LDL-C) deposition in the arterial
wall, which is associated with an inflammatory response
and results in a plaque formation[2,3] .

Endothelial injury is the earliest change in the artery wall
and it precedes the formation of lesions of atherosclerosis.
Endothelial dysfunction is associated with increased leuko-
cyte adhesion and increased endothelial permeability to
lipoproteins and other plasma constituents. This is followed
by the accumulation of a mixed leukocyte population with-
in the subendothelial space[4]. The earliest macroscopically
recognizable atherosclerotic lesions are fatty streaks. Lipid-
laden monocytes, macrophages (foam cells), and T lym-
phocytes are known to be the essential components of fatty
streaks.* Progression to intermediate and then advanced
lesions is characterized by the formation of a fibrous cap
overlying a lipid-rich core. The fibrous cap is known to be
a balance between the smooth muscle cells producing col-
lagen and the macrophages degrading collagen. The thick-
ness of the cap depends on the relative activity of those two
components and there is, therefore, a danger of the fibrous
cap rupturing, which may lead to acute fatal cardiovascular
events[5].

Thrombosis occurs as a consequence of a ruptured fibrous
cap, and it is very frequent at the inflamed and thinned sites
of the fibrous cap in advanced lesions. Thinning of the fi-
brous cap is apparently due to the continuing influx and

activation of macrophages which release matrix metallo-
proteinases (MMPs) and other proteolytic enzymes at these
sites. These enzymes cause the degradation of the matrix
and can bring about thrombus formation and subsequent
occlusion of the artery[6].

Most previous work has focused on the development and
progression of atherosclerosis, but the rate of progression
has been largely ignored. Velocity is a parameter often
used in physics and expresses “the rate of change of the
position of an object, equivalent to a specification of its
speed and direction of motion”.® Velocity describes both
how fast (i.e., time-dependent progression) and in what
direction the object is moving. Therefore, the term
“atherosclerosis velocity” takes into consideration plaque
stability/vulnerability, which accelerates the final phase of
atherosclerosis.

Several investigations have proposed different phases for
atherosclerosis progression|7,8]. Atherogenesis can be di-
vided into two phases. The first phase covers the duration
from the start of lipid deposition to subsequent plaque for-
mation, and it may lead to stable and/or unstable plaques.
This may be termed the “infrastructural” phase of athero-
sclerosis. In this period, the plaque may be visible or invisi-
ble (subacute) in angiography. However, new methods of
imaging are capable of detecting the presence of early
plaques. This first phase always happens in atherosclerosis.
The second phase is frequently an acute phase, covering the
duration from the point at which the plaque starts to rupture
to thrombus formation, and it may give rise to acute coro-
nary syndrome (ACS). This may be termed the “rupture-
induced occlusion” phase (Figure 1).
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The second phase does not always happen in atherosclerot-
ic patients, and subsequent ischemic events occur only be-
cause of gradual arterial narrowing in these patients. A
common finding in clinics is that the electrocardiogram
(ECQG) in patients with coronary artery disease, but with no
previous history of myocardial infarction (MI) and also no
detectable sign of MI in the ECG, shows only ischemic
patterns such as T inversion or ST depression: this is a re-
flection of long-term ischemia without any acute infarction.
After the first phase, minor ruptures and subsequent repair
and also regression might occur [9]. Nevertheless, the oc-
currence of a clinically relevant acute event is what consti-
tutes the second phase. This classification is a general one
that comprises all previous data regarding several phases
for atherosclerosis. Furthermore, this classification is easier
to use in a clinical context.

/Healed plaque with
buried thrombus causing
plaque growth
T 1
O

Plaque rupture \\
Embolization

of thrombus

Occlusive
intraluminal
thrombus

Intraluminal and
intramural thrombus

Fig. 1 Arterial thrombogenesis.

Spontaneous or mechanical plaque rupture exposes throm-
bogenic material in the lipid-rich plaque core. Platelets ad-
here to the exposed collagen and von Willebrand factor,
where they become activated and aggregate. The platelet
thrombus is stabilized by fibrin once coagulation is trig-
gered by exposed tissue factor. Platelet-rich thrombus ex-
tends into the vessel wall and into the lumen. The plaque
may heal, burying the thrombus into the vessel wall and
causing the plaque to grow, or the thrombus may embolize
distally. Alternatively, the thrombus may extend to occlude
the lumen.

The pathological mechanisms leading from stable lesions to
the formation of vulnerable plaques remain in doubt, and
the associated clinical events are unpredictable
[10]. Several attempts have been made to use imaging tech-
niques such as magnetic resonance imaging (MRI) to moni-
tor the formation and progression of atherosclerotic plaques
in rodents and rabbits [11,12].

Skogsberg et al. [13] reported that in atherosclerosis-prone
mice with human-like hypercholesterolemia, atherosclerot-
ic lesions initially progressed slowly and then showed a
rapid expansion. Subsequent to advanced lesions, a plateau
trend existed in these atherosclerotic mice. Accumulation
of lipid-poor macrophages was demonstrated to be associ-
ated with the rapid expansion phase.

It is important to mention that the atherosclerotic lesion is
not pathologically homogeneous and atherosclerosis, far
from being a linear model, is at times rapid and at others
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slow. The unpredictable and often episodic nature of ather-
osclerosis progression can be explained by the rapid in-
crease of stenosis severity due to thrombosis [14].

Sun et al. performed an interesting study which almost
combined all three parameters of time/ duration, plaque
volume, and plaque vulnerability/instability characteristics.
The authors characterized the impact of atherosclerosis on
the short-term (6 months) natural history of the lipid-rich
necrotic core (LRNC) in carotid artery plaques using MRI
and concluded that LRNC was essentially affected by the
characteristics of plaque stability, which seemed to be even
more important than clinical features.

Several articles have concluded that atherosclerosis is a
chronic disease. However, et al. [15] consider the term
“acute atherosclerosis”. Acute atherosclerosis represents a
rupture-induced occlusion and is a disorder that may devel-
op even a very short time after plaque formation.

Atherosclerosis velocity has dependency on plaque stabili-
zation and acute rupture. Therefore, if we assume that the
endpoint of atherosclerosis is acute coronary occlusion and/
or gradual arterial narrowing-induced ischemia, we should
then turn our attention to the risk factors that contribute to a
rise in atherosclerosis velocity. Inflammation is known to
be a crucial component of atherosclerosis [16, 17] and
plays an important role in plaque instability. Indeed, time
and plaque volume are also two important factors in athero-
sclerosis development and progression. From a clinical per-
spective, a combination of all the three parameters of
plaque volume, time of plaque progression, and instability
indices of plaques is critical [18].

Atherosclerosis velocity may show a wide range in future
studies. When a small unstable plaque can rapidly rupture
and result in total coronary occlusion and when a large
plaque can persist for a longer time (or at least when it does
not lead to complete occlusion), we can easily see the im-
portance of atherosclerosis velocity. Clinically, atheroscle-
rosis velocity compared with an asymptomatic/sub-acute
arterial plaque is a highly unpredictable process. Asympto-
matic/sub-acute vulnerable plaques in coronary arteries
account for a significant level of acute cardiovascular
events [19]. Their main risk is associated with their acute
rupture, which may result in fatal myocardial infraction or
stroke. Recently, the role of microcalcifications embedded
in the vulnerable fibrous cap in the development of acute
ruptures has been highlighted [20,21]. Liang et al. [22] per-
formed an interesting study using intravascular ultrasound
(IVUS) in patients and proved that the occurrence of a mi-
crocalcification in the atherosclerotic plaque fibrous cap
considerably increased the risk of the rupture of a vulnera-
ble plaque. IVUS also seems to be capable of quantifying
atherosclerotic plaques as well as positive and negative
vascular remodeling. Intraplaque hemorrhage also has been
considered a factor which accelerates sub-clinical athero-
sclerosis[23,24].
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There is currently a lack of evidence in terms of the effects
of traditional cardiovascular risk factors (hypertension,
hyperlipidemia, diabetes mellitus, and smoking) on athero-
sclerosis velocity. The effects of these traditional risk fac-
tors have been proved in atherosclerosis development and
progression.[25,26,27] Regardless of the effects of these
traditional risk factors on the development of the athero-
sclerotic plaque, a growing body of evidence demonstrates
their impact on rupture-induced occlusion.

Mauriello et al. ** analyzed a large number of endarterecto-
my specimens from symptomatic and asymptomatic pa-
tients to explore the association between cardiovascular
risk factors and carotid plaque morphology. The authors
succeeded in proving a strong association between hyper-
tension and vulnerable and thrombotic carotid
plaques. Diabetes mellitus/hyperglycemia-induced oxida-
tive stress/reactive oxygen species is one of the factors that
can promote both vascular smooth muscle cell prolifera-
tion/migration in atherosclerotic lesions and vascular
smooth muscle cell apoptosis, which results in atheroscle-
rotic plaque instability and rupture[28,29] Macrophages,
which seem to be crucial components of unstable plaques,
play an important role in the destabilization process,
whereas smooth muscle cells contribute to plaque stabil-
ity. Several attempts have been made to propose novel
techniques for the detection of macrophage-rich athero-
sclerotic plaques in hyperlipidemic animals [30,31,32].

Other putative and novel risk factors like increased inflam-
matory response-related factors (e.g., C-reactive protein
[CRP]) also have been shown to be effective in atheroscle-
rosis development [33,34,35]. Variation in trace elements
also plays a crucial role in the initiation and establishment
of atherosclerosis.[36,37,38]. The effects of these putative
and novel risk factors on atherosclerosis velocity also have
not been revealed in previous studies. Risk factors still
cannot predict cardiovascular events perfectly insofar as
atherogenesis is a multi-step process and critical transitions
between the aforementioned phases of atherosclerosis re-
quire a complex of risk factors, which may differ for each
step [39].

Imaging and Biochemical Biomarkers: a Key for Fur-
ther Atherosclerosis Velocity Studies:

It has been demonstrated that an inflamed arterial wall
with upregulated adhesion molecules is a basic factor
which leads to leukocyte migration into the arterial wall;
and with increasing levels of activated leukocyte products
(like interleukin 6), hepatic CRP may be in-
duced. Inflammation has been shown to be allied to the
presence and severity of atherosclerotic vascular disease
[40].

Deposition of LDL-C over the inflamed arterial wall re-
sults in fatty streak formation by recruiting vascular

38

smooth muscle cells and can eventually form fibrous
plaques. Fibrous plaques are the end product of the infra-
structural phase of atherosclerosis. Due to the characteris-
tics of the fibrous plaque (stable or unstable), the subse-
quent second phase of atherosclerosis is expected [41,42].

Several invasive and noninvasive techniques have been
proposed to assess the quality of atherosclerotic plaques.
Optical coherence tomography (OCT) and IVUS have
shown sufficient feasibility to characterize lipid-rich
plaques and fibrous plaques [43,44] As regards the volume
of plaques, MRI seems to be a reliable noninvasive tech-
nique for tracking the regression and progression of ather-
osclerotic plaques. Recently, a combination of multi-vessel
IVUS and near-infrared spectroscopy techniques has ex-
hibited promising efficacy in the detection of the develop-
ment of inflamed fibroatheromas with thinner fibrous caps,
greater plaques, and necrotic core areas possessing the
characteristics of increased plaque instability [45].

One of the most important factors which determine athero-
sclerosis velocity is the mechanical stability of the plaque.
Unstable plaques with thinner fibrous caps and an excess
of inflammatory cells in the outer region [46,47] are prone
to induce acute thrombosis and subsequent cardiac events.
However, all ruptures may not result in ACS. Several as-
sumptions inherent in the usefulness of biochemical bi-
omarkers may not be entirely valid in the prediction of
acute events/plaque rupture[48,49] The emerging applica-
tion of nanotechnology for the diagnosis and management
of vulnerable atherosclerotic plaques seems to be promis-
ing for future studies[50].

In many cases, rupture-prone vulnerable plaques are diffi-
cult to diagnose, because they do not always cause signifi-
cant obstruction noticeable by coronary angiography.
Therefore, new methods and tools for the identification of
vulnerable plaques have been proposed, many of which are
currently under study. Various biomarkers have been sug-
gested as predictors of a vulnerable plaque, as well as indi-
cators of an increased inflammatory status associated with
higher patient susceptibility for plaque rupture. Integration
of such biomarkers into multiple biomarker platforms has
been suggested to identify superior diagnostic algorithms
for the early detection of the high-risk condition associated
with an unstable plaque. At present, we do not have any
accurate biomarkers for the instability index. Nonetheless,
several biomarkers have previously proved relatively effi-
cient in the prediction of plaque instability[51, 52, 53, 54,
55]. Recently, molecular imaging of atherosclerosis has
demonstrated acceptable efficacy in animal studies, but
such methods have yet to be fully explored in human stud-
ies.
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Plaque Regression: Atherosclerosis Velocity Slowdown:
In regard to plaque regression, time-dependent regression is
also of significance (i.e., slowing down atherosclerosis ve-
locity). We should focus on the factors which exacerbate
atherosclerosis velocity in order to be able to prevent ACS.
Risk factor modification is a tool which may decrease ath-
erosclerosis velocity by preventing plaque volume growth,
decreasing the duration of atherosclerosis progression, and
thwarting factors which may result in plaque instability
(e.g., smoking cessation). Tani et al. [56] conducted a 6-
month prospective observational study on 114 patients with
coronary artery disease using volumetric IVUS to assess
the atherosclerosis plaque volume. They concluded that a
change in the LDL-C/HDL-C ratio was a clinical tool for
the prediction of plaque volume regression. This interesting
study characterized an important factor which reduces ath-
erosclerosis velocity and consequent plaque volume regres-
sion.

High-density lipoprotein cholesterol (HDL-C) is thought to
be involved in reverse cholesterol transport.Also, HDL-C
has antioxidant properties and may attenuate the impact of
oxidative stress on LDL-C.Therefore, high levels of HDL-
C are associated with a reduction in the development of
atherosclerotic cardiovascular diseases through the accu-
mulation of too much cholesterol [57,58,59]. Data from the
Framingham Study suggest that a 0.03 mmol/L increase in
HDL-C levels is associated with a 3% decrease in the inci-
dence of coronary artery disease in women compared with
a 2% decrease in men[60] Feig et al [60] stated that HDL-C
promoted rapid atherosclerosis regression in mice and al-
tered the inflammatory properties of plaque monocyte-
derived cells. It seems that HDL-C improvement has a cru-
cial role in the reduction of atherosclerosis velocity [61].

Statins are known to be capable of regressing atherosclerot-
ic plaques[62,63] Nevertheless, the effects of statins, spe-
cifically on atherosclerosis velocity, are not clear. Two im-
portant meta-analyses suggest that statin therapy results in
atherosclerosis regression when LDL-C is substantially
reduced and HDL-C is increased [64,65]. Statins are be-
lieved to be effective in the reduction of pro-oxidant/
antioxidant balance as well as inflammation-induced ather-
osclerosis progression [66,67].

Antiplatelet therapy seems to be effective in reducing ath-
erosclerosis velocity by inhibiting both the first and second
phases of atherosclerosis.”® Anti-inflammatory effects of
antiplatelet medication are effectual in atherosclerosis ve-
locity reduction by decreasing the volume of atherosclero-
sis plaques. Also, antiplatelet therapy through inhibiting the
adverse effects of activated platelets can indirectly raise the
stability status of plaques [68] and subsequently lessen ath-
erosclerosis velocity. Decreased inflammatory process in
atherosclerosis plaques also directly leads to increased
plaque stability. However, the effect of time-related reduc-
tion on antiplatelets should be clarified in future studies.

39

Conclusions:

In most cases atherosclerosis is the underlying cause of
vascular diseases, including heart disease and stroke. It is
believed that endothelial injury is the earliest change in the
artery wall and that this precedes the formation of lesions
of atherosclerosis. The term “atherosclerosis velocity” pro-
poses a new concept in the field of atherosclerosis, which
encompasses all the three essential parameters of volume of
plaque, time/ duration of plaque progression, and/or acute
rupture and plaque stability. Atherosclerosis velocity in-
cludes the time-dependent development of the plaque from
endothelial injury to acute arterial thrombosis. In terms of
the phases of atherosclerosis, there is little information
available on the evaluation of the factors that affect the du-
ration of infrastructural and subsequent rupture-induced
occlusion separately. All previous investigations have fo-
cused only on the probability of plaque regression at the
expense of almost neglecting the imperative parameter of
time. Future studies could be designed based on the proba-
ble association between statin therapy and atherosclerosis
velocity reduction. The concept of atherosclerosis velocity
should be applied in further experiments, especially in ex-
perimental models. If investigators focus on the concept of
“time” for atherosclerosis development, it may result in
considerable prevention of cardiovascular events. As a con-
sequence, atherosclerosis-related morbidity/mortality can
be effectively prevented.
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Summary

An adverse drug reaction (ADR) is an unwanted, also an undesirable effect of a drug medication that occurs during usu-
al use in the clinic. It is an unintended noxious response which occurs after the normal use of a drug, which is suspected
to be associated with the drug. Every drug that can produce the therapeutic effect on the body can also has the ability to
produce unwanted side effects. Health professionals should all be well grounded in the knowledge and awareness that
these unwanted effects pose to the health care system and very importantly ways to avoid these adverse drug reactions.
These adverse drug reactions’ occurrence is almost daily in the institution that provides health care and it can adversely
affect a patient’s quality of life, often causing considerable morbidity and mortality. It is said to be responsible for an
approximate of 1 in 20 admissions in the hospital. The aim of this study is to briefly discuss some facts about ADR’s
and their prevention, and their diagnosis.

Abbreviations: ADR -adverse drug reaction. ACE -angiotensin-converting enzyme. UK-United Kingdom. NSAID- non

-steroidal anti-inflammatory drug.

Kew words: Pharmacovigilance, drug, adverse reactions, treatment, clinical.

Introduction

An adverse drug reaction (ADR) is ‘an harmful or irritat-
ing reaction resulting from an intervention related to the
use of a drug medication; adverse effects usually predict
hazard from administration that would be given in the fu-
ture and warrant prevention, or specific treatment, or
change of the regimen of dosage, or product withdrawal.
[1].

A lot of research work has been conducted in the identifi-
cation of the patient populations that have high risk poten-
tials, the medications that are commonly the cause, and the
potential causes of ADRs. The regular rise in the number
of drugs on the market, in an aging population, and an up-
ward trend in polypharmacy contributes to factors causing
the prevalence of ADRs worldwide.

“Seminal research undertaken in the late 20th and early
21st century in the USA and the UK demonstrated that
ADRs are a common manifestation in clinical practice”,
they have also been found to be the cause of emergency
admission in the hospital and these adverse drug reactions
might also occur during the use of the medication or after
the use of the medication.[2].

The incidence of ADRs has remained relatively unchanged
over time, with research suggesting that between 5% and
10% of patients may suffer from an ADR at admission,
during admission or at discharge, despite various preventa-
tive efforts. Inevitably, the event frequency is associated
with the method used to identify such events and the ma-
jority of ADRs do not cause serious systemic manifesta-
tions. Nevertheless, this frequency of potential harm needs
to be considered carefully because it has associated mor-
bidity and mortality, can be financially costly and has a

potentially negative effect on the prescriber-patient rela-
tionship. [3,4].

Medicines that have been particularly implicated in ADR-
related hospital admissions include antiplatelets, anticoag-
ulants, cytotoxics, immunosuppressants, diuretics, antidia-
betics and antibiotics. Fatal ADRs, when they occur, are
often attributable to haemorrhage, the most common sus-
pected cause being an antithrombotic/anticoagulant co-
administered with a non-steroidal anti-inflammatory drug
(NSAID).[5].

Classification of adverse drug reactions

Classification systems for ADRs are useful for educational pur-
poses, for those working within a regulatory environment and
for clarifying thinking on the avoidance and management of
ADRs.

Rawlins-Thompson Classification

Adverse drug reactions initially was classified into two sub
-types. Type A ADRs that are dose-dependent and are pre-
dictable; they are augmentations of pharmacologic effects
of the drug that is already known, such as that of orthostat-
ic hypotension with antihypertensive medications. Type B
ADRs are the uncommon and unpredictable adverse reac-
tion, depending on the pharmacology of the drug which is
known; they do not depend on dose and they affect a small
population, which suggests that the individual patient host
factors are important. Allergic reactions or hypersensitivi-
ty to drugs are examples of type B ADRs. Type A reac-
tions later, were called augmented, and type B reactions,
bizarre. Also two further types of reactions were eventual-
ly added: chronic reactions, relating to both dosage and the
time (type C), and delayed reactions (type D). Withdrawal
later became the next (fifth) category (type E), and most
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recently, unexpected failure of therapy then became the tal setting causing admission to a hospital are type A. These
sixth (type F).There are almost 80% of ADRs in the hospi- ADRs are potentially avoidable and often predictable.

Tablel.Drug dose and features

Type of reaction | Features Examples Management

A: Dose related | Common Dry mouth with tricyclic antide- Reduce dose or

(Augmented) Related to the pharmacologic action | pressants, respiratory depression withhold drug Con-
of the drug- exaggerated pharmaco- | with opioids, bleeding with warfa- | sider effects of con-
logic response. Predictable rin, serotonin syndrome with comitant therapy
Low mortality SSRIs, digoxin toxicity

B: Non- dose Uncommon Immunologic reactions: anaphylax- [ Withhold and avoid

related (Bizarre) | Not related to the pharmacologic is to penicillin Idiosyncratic reac- in future

action of the drug Unpredictable
High mortality

tions: malignant hyperthermia with
general anesthetics

C: Dose related
and time related

Uncommon
Related to the cumulative dose

Hypothalamic-pituitary-adrenal
axis suppression by corticosteroids,

Reduce dose or
withhold; withdraw-

(Chronic) osteonecrosis of the jaw with al may have to be
bisphosphonates prolonged.
D: Time related | Uncommon Carcinogenesis Often intractable
(Delayed) Usually dose related Tardive dyskinesia
Occurs or becomes apparent some- | Teratogenesis

time after use of the drug

Leucopenia with lomustine

E: Withdrawal
(End of use)

Uncommon
Occurs soon after withdrawal of the
drug

Withdrawal syndrome with opiates
or benzodiazepines (e.g., insomnia,
anxiety)

Reintroduce drug
and withdraw slowly

F: Unexpected

Common

Inadequate dosage of an oral con-

Increase dosage

Dose related
Often caused by drug interactions

failure of thera-
py (Failure)

traceptive when used with an en-
zyme inducer
Resistance to antimicrobial agents

Consider effects of
concomitant therapy

The DoTS system

The DoTS classification is based on the Dose relatedness,
and the Timing and Susceptibility of the patient. DoTS first
considers the doses of the drugs, as many adverse effects
are related obviously to the dose of the drug used. In DoTS,
reactions are divided into toxic effects (effects related to
the use of drugs outside of their usual therapeutic dosage),
collateral effects (effects occurring within the normal thera-
peutic use of the drug) and hyper-susceptibility reactions
(reactions occurring in sub-therapeutic doses in susceptible
patients).

Preventing Adverse drug reactions

Even though there are ADRs that are unpredictable — such
as anaphylaxis in a patient after one previous uneventful
exposure to a penicillin-containing antibiotic — many are
preventable with adequate prior knowledge and monitoring.
The ability to prevent ADRs usually entails when the drug
treatment plan is inconsistent with current evidence-based
practice or is unrealistic when taking known circumstances
into account.

There are two steps to be followed in order to prevent an
ADR occurring:

1.

Identify the subgroup of patients who are likely to be
susceptible to the adverse effect and modify the treat-
ment choice accordingly.

Age. Elderly patients may be more prone to ADRs,
with age-related decline in both the metabolism and
elimination of drugs from the body. Children differ
from adults in their response to drugs. Neonatal differ-
ences in body composition, metabolism and other phys-
iological parameters can increase the risk of specific
adverse reactions. Higher body water content can in-
crease the volume of distribution for water-soluble
drugs, reduced albumin and total protein may result in
higher concentrations of highly protein bound drugs,
while an immature blood—brain barrier can increase
sensitivity to drugs such as morphine.

Gender. Women may be more susceptible to ADRs.
For example, impairment of concentration and psychi-
atric adverse events associated with the anti-malarial
mefloquine are more common in females.

Ethnicity has also been linked to susceptibility to
ADRs, due to inherited traits of metabolism. Examples
of ADRs linked to ethnicity include the increased risk
of angioedema with the use of ACE inhibitors in black
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patients.

0 Pharmacogenetics is concerned with studying genetic
variations which influence the individual's response to
drugs, and also examines multiple forms of a single
gene that exists in an individual or among a group of
individuals (polymorphism) that codes for drug trans-
porters, enzymes that metabolizes drugs and the recep-
tors for drugs.

2. Ensure the treatment plan mitigates any possible adverse
effects.

Treatment plan

Prudent, safe prescribing is key to reducing errors that can
contribute to ADRs. Treatment plans should consider and
mitigate for any possible adverse effects. For example, co-
prescription of folic acid with methotrexate will reduce the
incidence of adverse effects associated with folate deficien-
cy; and monitoring electrolytes and renal function when
treating with renally active drugs or diuretics. These exam-
ples can all prevent treatment-emergent adverse effects alt-
hough may be limited because monitoring recommenda-
tions are often inadequate or ambiguous. It is important to
remember that prudent prescribing may also avoid the use
of drugs altogether and the treatment plan should always
consider non-pharmacological or conservative options.

Diagnosing Adverse drug reactions

Treatment related problems that occurs in patients that are
admitted to hospitals might manifest in many different
ways, such as drowsiness or weakness, biochemical or hae-
matological derangements (including acute kidney injury,
electrolyte imbalance or anaemia), bleeding, gastrointesti-
nal disturbances. A comprehensive medication history is
fundamental in identifying any possible connection be-
tween a presenting complaint or subsequent finding and an
ADR, as well as preventing future ADRs. In some cases,
specific investigations can assist in the diagnosis of an
ADR by providing objective evidence of the reaction and
confirming a drug-induced disease. For example, organ-
specific damage accompanied by intracellular tissue depo-
sition of the drug or a metabolite.

Pharmacovigilance

Pharmacovigilance is concerned with identifying, evaluat-
ing, and understanding and the prevention of adverse drug
events and any other problems that are related to drugs.

A new legislation was introduced in the European Union in
2012 which ensures good vigilance practice for pharmaceu-
tical companies and the medicines regulators also. This
new guidance clearly identifies the roles and responsibili-
ties of relevant stakeholders in terms of drug safety. Nota-
bly, the guidance has introduced a programme of more in-
tensive surveillance for new pharmacological agents and
biological agents with black triangle status (i.e. those re-
quiring additional monitoring).

Reporting Adverse Drug Reactions
The mainstay of detecting potential ADRs over the last half
a century has been spontaneous reporting systems such as
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the Yellow Card Scheme in the UK, operated by the Medi-
cines and Healthcare Products Regulatory Agency
(MHRA) and the Commission on Human Medicines
(CHM). The scheme was founded in 1964 following the
thalidomide disaster in the late 1950s. Through spontane-
ous reporting, the scheme collects data on suspected ADRs
related to all licensed and unlicensed medicines and vac-
cines, including those issued on prescription or purchased
over the counter. For a report to be valid, only four items of
information are required: an identifiable patient, a reaction,
a suspected medicinal product and an identifiable reporter.
However, reporters are encouraged to provide as much in-
formation as possible, i.e. to provide additional data and
clinical context for assessors.

Spontaneous reporting systems, while widely adopted for
pharmacovigilance, are most effective when the adverse
events are rare and uncommon (less than 1% of treated pa-
tients) and when the event is typical of a drug-induced con-
dition. Their use is more limited in identifying a small in-
crease in the rate of common events, such as myocardial
infarction or stroke. This is the reason why recent drug
safety scandals, such as thiazolidinedione-induced and
rofecoxib-induced cardiovascular events, remained unde-
tected despite widespread use of these agents.

There are many other methods and data streams used in
pharmacovigilance, including formal drug safety studies,
published data, and pharmaceutical company data from
periodic safety update reports (PSURSs) and shared interna-
tional data. However, regulators and scientists are also
looking at the ability of other ‘big data’ sources, such as
social media, to detect early signals; this remains an excit-
ing and largely unexplored area of research.

Conclusion

In the above article, we have carefully discussed the identi-
fication, prevention and reporting of ADRs, and also how
steps are being taken to improve on the awareness of ad-
verse drug reactions. It would make the healthcare institu-
tion a better place in future years to come if this topic can
be tackled without rest. Drug medication efficacy would be
greatly improved, and clinical practice would be more effi-
clent.
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Summary

In ancient time there has been recognition of toxicity of lead among people. Today, lead and its compounds are some of
the most well[studied environmental toxicants. There are Common toxic agents that have been a major concern they are
heavy metals, organophosphates, bacterial, and animal neurotoxins are all toxic substances invading the human body.
Generally, lead exposure is one of the most frequent and dangerous exposures that can escalate to significant neuropsy-
chological and functional decline in the human body. Lead toxicity is a serious environmental disease and its effects on
the human body are disastrous. All functions in the human body are affected by lead toxicity. In countries like US and
Canada the use of lead has been controlled extensively, it is still used in large scale by developing countries. This is pri-
marily because it has physical and chemical properties that make it suitable for a large number of applications for which
humans have benefitted from. For many years lead has been a major environmental pollutant. Lead is highly persistent in
the environment and because of its application in all most, all human produce its levels rise generally in almost every
country causing a serious threat.

Background: Lead is a metal that as lead to a major adverse health side effects, and yet the effect of it molecular

processes pertaining to it toxicity are still poorly not understood.
Methods: Research work and journals from different illustrators and authors.
Key Words: Lead, Heavy metals, lead toxicity, lead poisoning

Introduction

Toxins is a poisonous and dangerous substance generated
from a living cells or organisms. The term was first used
by organic chemist Ludwig Brieger (1849-1919). The
term "toxin" means the toxic material or product of plants,
animals, microorganisms (including, but not limited to,
bacteria, viruses, fungi, rickettsiae or protozoa), or infec-
tious substances, or a recombinant or synthesized mole-
cule, whatever their origin and method of production. For
a toxic substance not produced within living organisms,
"toxicant" and "toxics" are also sometimes used. Toxins
can be small molecules, peptides, or proteins that are capa-
ble of causing disease on contact with or absorption by
body tissues interacting with biological macromolecules
such as enzymes or cellular receptors. Toxins totally dif-
ferent in their severity, ranging from usually acute (as in a
bee sting) and chronic (as in botulinum toxin).

Lead is highly toxic and can cause damage to the brain,
kidneys, bone marrow, and other body systems in humans.
Lead is the most important toxic heavy element in the en-
vironment. Due to its important physicochemical proper-
ties, its use can be retraced to historical times. Globally it
is an abundantly distributed, important yet dangerous envi-
ronmental chemical. Its important properties like softness,
malleability, ductility, poor conductibility and resistance to
corrosion seem to make difficult to give up its use. Due to
its non-biodegradable nature and continuous use, its con-
centration accumulates in the environment with increasing
hazards. Human exposure to lead and its compounds occur
mostly in lead-related occupations with various sources
like leaded gasoline, industrial processes such as smelting

of lead and its combustion, pottery, boat building, lead-
based painting, lead-containing pipes, battery recycling,
grids, arms industry, pigments, printing of books, efc.

Manifestation and classification lead poisoning

Lead poisoning is also known as plumbism, it is a medical
condition caused by increased levels of the heavy metal
lead in the body. Lead interferes with a variety of body
processes and is toxic to many organs and tissues includ-
ing the heart, bones, intestines, kidneys, reproductive sys-
tem and nervous system.

It obstructs the formation of the nervous system of the
body in a large way and is therefore mostly toxic to chil-
dren or neonates, causing potentially permanent learning
and behavior disorders. Symptoms: Abdominal pain, con-
fusion, headache, anemia, and irritability. Severe cases:
Seizures, Coma. Acute (from intense exposure of short
duration). Chronic (from repeat low-level exposure over a
prolonged period).Much more common organic lead poi-
soning [1].

Now it is very rare, because countries across the world
have passed different protective laws on the use of organic
lead compounds as additives in gasoline production, but
most of the compounds are still widely used in most indus-
trial settings. Organic lead compounds that pass through
the skin and respiratory tract cause a great damage to the
central nervous system predominantly.

Inorganic lead poisoning. Neurotoxicity help to describes
the neurophysiological changes that arise from exposure to
toxic agents, which further lead to cognitive changes,
memory disorders, and changes in mood or onset of psy-
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psychiatric disturbance. Common toxic agents are heavy
metals, drugs, organophosphates, bacterial, and animal neu-
rotoxins. Toxic exposure can be either by acute exposure or
chronic exposure. In all, neurotoxic exposure may result in
central-nervous-system damage, affective disturbances,
and/or neurocognitive disruptions [2].

Toxicity of lead

Neurotoxicity generated from lead toxicity is most com-
monly categorized into groups which are chronic or acute
when the human body is exposed to it. Acute exposure of-
ten involves rapid onset of nausea, headaches, cognitive
changes, and emotional disruptions. However, heavy metal
exposure is often encountered in industrial workplace envi-
ronments, where chronic prolonged exposure to the toxic
substance is more likely. In chronic exposure, progressive
loss of structure and function of neuron and psychiatric
manifestations are more prevalent. Psychiatric manifesta-
tions may include increased depression, anxiety, and irrita-
bility. Chronic exposure may also aggravate symptoms,
including fatigue, and generally decreased cognitive func-
tioning. Poisoning due to lead also occurs mainly by inges-
tion of food or water contaminated with lead. However ac-
cidental ingestion of contaminated soil, dust or lead-based
paint may also result in poisoning. Lead is said to move
sporadically when absorbed into the bloodstream and is
believed to have adverse effects on some organs in the
body systems like the central nervous system, the cardio-
vascular system, kidneys, and the immune system. Most
pharmaceutical companies made it possible in setting lim-
its. For maximum daily intake of lead as 1.0 pg/g, however
prolonged intake of even this low level of lead is hazardous
to human beings. Being unnecessary for the human body,
the prescribed limit for drinking water set by WHO is 0.01
mg/L (10 pg/L). Occupational exposure also results in ele-
vated blood lead levels. Increased blood levels are associat-
ed with delayed puberty in girls. There is no threshold val-
ue for the level of lead present in blood below which its
concentration can be considered safe. Traditional medicines
were also found to contain heavy metals including lead. A
number of diseases have been reported due to consumption
of traditional medicine. Lead toxicity may be caused by
fruits and vegetables contaminated with high lead levels
from the soils where they were grown [3].

In order to prevent the general population from domestic
lead poisoning, it is necessary to educate people about the
major sources of lead poisoning. Lead from water pipes
coming into homes is one of the major sources. For ingest-
ed lead, the rate of absorption by the body is very high with
almost 20—70% and in children, it is even higher. However,
the rate of skin absorption for inorganic lead is low.

In the early 1970s, 200,000 tons of lead was emitted from
automobiles in the United States each year, mostly in urban
areas. The lead was added to gasoline to reduce engine
knock in high-compression engines, which otherwise
would have required higher-octane gasoline. The oil and
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lead industries, including manufacturers of gasoline lead
additives, had successfully thwarted government efforts to
limit lead in gasoline for 50 years.

The oil and lead industries used various strategies to fore-
stall regulation of lead in gasoline. For example, when
workers involved in the initial manufacture of gasoline lead
additives suffered severe lead poisoning and even deaths,
the lead industry blamed the victims for failing to follow
good work practices. Another strategy employed by the
lead industry was to use their public relations capabilities to
advertise the benefits of their products to the general public
while casting doubt on the possibility of harm associated
with the use of these products. This was particularly true in
the case of airborne lead: The lead industry vigorously
claimed that airborne lead was a negligible contributor to
population lead exposure and was not a factor in excessive
lead exposure in children. The lead industry was able to
achieve its influence in large part by being the primary sup-
porter of research on health effects of lead and relying upon
the scientists that it supported to communicate and interpret
this research to the government and the public.

Table 1. Toxicity of lead

Neurological: Gastrointestinal: | Renal :

Learning disabil- | Abdominal pain | Tubular damage
ity Nausea Azotemia
Decreased IQ Vomiting Gou

Mental retarda- | Diarrhea

tion Constipation

Encephalopathy | Anorexia

Motor deficits Metallic taste in

Seizures mouth

Cerebral edema | Ileus

Hearing loss

Hematologic Musculoskeletal | Endocrine
Affects blood | Muscle and joint| Decreased stature
synthesis pain Decreased
Hemolysis Soft tissue growth hormone
RBC stippling Blue-black line| Decreased

Iron deficiency | in gum margins | vitamin D levels

Etiology of lead poisoning

Lead is a metal that occurs naturally in the earth's crust.
Lead can be found in all parts of our environment. Much of
it comes from human activities such as mining and manu-
facturing. Lead used to be in paint; older houses may still
have lead paint. You could be exposed to lead by eating
food or drinking water that contains lead. Water pipes in
older homes may contain lead. Working in a job where lead
is used. Using lead in a hobby, such as making stained
glass or lead-glazed pottery. Using folk medicines such as
herbs or foods that contain lead [4].

ISSN 24499-2647, E ISSN 2449-2450, Caucasus Journal of Health Sciences and Public Health, Volume 2, Supplement 3, June 2018



https.//www.caucasushealth.ge

Air we breathe, drinking water, eating food, or swallowing
or contact with dirt that contains lead can cause many
health problems. Lead affects almost every organ and sys-
tem in the body. In adults, lead can cause high blood pres-
sure and cause infertility, nerve disorders, and muscle and
joint pain. It can also make you irritable and affect your
ability to concentrate and remember.

Lead is dangerous for children. A child whose intake of
lead is high or extremely high may develop anaemia, se-
vere stomach ache, muscle weakness, and brain damage.
Even at a diminished levels, of contact lead can affect a
child's mental and physical growth.

Effect on children

Pregnant women who have elevated blood lead levels are
at a risk of premature birth or of babies with a low birth
weight. The fetus may be adversely affected by blood lead
concentrations well below 25 ug per decilitre. Blood lead
levels in the neonate were found to be higher than simulta-
neous maternal lead levels. Emaciated women with sub-
stantial exposure to lead prior to pregnancy are considered
to be at increased risk.

Children have been repeatedly reported to be at higher risk
for lead poisoning because their bodies are in a state of
growth and development. Moreover, the absorption of lead
occurs more quickly in children than in adults. Children,
due to their childish behaviour, are more prone to ingest
and inhale dust contaminated with lead. The number of
ways how children become easy targets for lead poisoning
is illustrated above [5].

Interior
Paints —
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Paints
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Diagnosis of lead poisoning

In order to prevent lead poisoning and toxicity, proper di-
agnosis is a primary and rather important issue. In order to
make a proper diagnosis, an inquiry about the possible
routes of exposure is a must. The inquiry should include
medical history and determination of clinical signs. The
involvement of proper staff, i.e. clinical toxicologists and
medical specialists, can help in establishing proper diagno-
sis and treatment. Several methods are used to detect ele-
vated blood lead levels. The presence of changes in blood
cells visible under the microscope or deletion of dense
lines in the bones of children seen on X-ray are signs used
for detecting lead poisoning. However the main tool to
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detect elevated levels of body lead is to measure the level
of lead in blood samples. This test gives however only an
account of lead present in circulating blood but cannot
show how much lead is stored in the body.

Prevention and treatment

Lead poisoning portray a harmful effects and is a conse-
quential matter of serious concern, yet importantly, it is
preventable. The best approach is to avoid exposure to
lead. It is recommended to frequently wash the hands and
also to increase their intake of calcium and iron. Vacuum-
ing frequently and eliminating the use and or presence of
lead containing objects like blinds and jewellery in the
house can also help to prevent exposures. House pipes
containing lead or plumbing solder fitted in old houses
should be replaced to avoid lead contamination through
drinking water. It is believed that hot water contains high-
er lead levels than dose cold water, so it is recommended
that for household uses cold water should be preferred to
hot water.

The treatment for lead poisoning consists of dimercaprol
and succimer. Due to the persistent findings on cognitive
deficits caused by lead poisoning particularly in children,
widespread reduction of exposure should be mandatory.

Lead poisoning is generally treated by using chelating salt
disodium calcium edentate, which is the calcium chelate of
the disodium salt of ethylene-diamine-tetracetic acid
(EDTA). Such chelating agents have a great affinity to the
removing agent. The chelating agent for lead has a greater
affinity to lead than calcium and so the lead chelate is
formed by exchange. This is then excreted in urine, leav-
ing behind harmless calcium.
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Summary:

In the article has been considered one powerful source of environmental pollution- Industry. Especially importance are
canned industrial waste, which are without any control and has importance impact on the surface water and soil.

Key words: industrial waste, ecological problem, heavy metal.

Introduction wastewater for ore enriching factories. The river Kvirila is
a good example of this [1].
The strongest source of Cmission of ma.n-m.ade. 1qgre41ents Photo 2. The waste of Barite treatment factory of Kazreti
in the environment is the industry, which is distinguished (Bolnisi)
by its magnitude, various and abundance of exhaust gases
and wastewater. One of the areas of human practice activity
is mining-making industry. In the process of obtaining raw
materials (especially using open quarries) the environment
is damaged. Mining in an open career is the most widely
used method in Georgia. The use of this method leads to
the degradation of the fertile layer of soil, pollution of soil
surface and groundwater, degradation of biodiversity sites. |
Forests and other vegetation covered by forests are signifi- |
cantly reduced, sharply broken natural equilibrium in the |
surface and ground water balance, in the elements geo-
chemistry. In addition, the funnel rocks, the quarry and oth-
er disturbed lands, which are affected by the influence of |
solar, wind, atmospheric sediments and other factors be
came hearth of environmental pollution, For example, the
Chiatura and Madneuli suburbs will be used [1].

Photo 1. The waste of Barite treatment factory of Chordi
(Racha) One of the most dangerous sources of environmental pollu-
: tion is the accumulated waste and mining of mining-
extraction and enrichment industries, which is accumulated
in the surrounding areas, often completely uncontrolled.
Especially dangerous arsenic and shale in villages in Tsana
and Uravi (formerly of the arsenic extraction and enrich-
| ment enterprise). As well as manganese-containing waste
in Zestaponi, barite rocks in Chordi, Kazreti and Kutaisi.
During the full-scale work of the industry sector, a large
number of contamination cases emerged in industrial cities:
Rustavi, Zestafoni, Bolnisi and others. The adjoining areas
of these factories were formed for many years as geochemi-
cal province of toxic elements of increased concentrations.
Because the toxic elements have a long period of break-
down soil pollution levels are still high in the areas adja-
cent to Thbilisi, Rustavi, Zestafoni, Kutaisi, Batumi, Poti
¢ and especially Madneuli mining complex (see table 1) [2].

The cause of ecological complications is also the waters o
the mine and the storage facilities. For example, arsenic Accumulated hazardous wastes are the source of Soviet
concentrations in the waters of arsenic sulphide ores of Ra- industrial enterprises. Part of the enterprises are privatized
cha is 0,5-1,0 mg /1, in ore watershed is 8-10 mg/l. The ca- and the corresponding wastes are in the operation of an op-
reer water of Madneuli contain to 40-50 mg/l, also is high erator (such as manganese-containing waste in Chiatura).
its acidity. The increased acidity is also in coal mine water Accordingly, the operator of the enterprise is responsible
(pH 2.5-4.5). The source of contamination of rivers is the for contaminating the environment with the waste. Other
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Table 1. Pollution indicators with toxic elements of some of the inhabited regions of Georgia
# Name of place Concentration of toxic elements, mg/kg
Lead Cooper Zinc Manganese Nickel Chromium
1 Thilisi 33.0-65.4 157-270 197-400 750-1100 107-140 132-280
2 Rustavi 56.0-140.0 | 88.0-160 113-200 1082-1400 70.0-180 123-200
3 Zestafoni 10.0-69.0 54.0-200 80.0-190 1300-2600 126-186.9
4 Kutaisi 44.8-279 45.5-100 81.0-116.7 | 739.6-1089 61.5-122.5 64.4-114.5
Batumi 10.0 118.0-123.8 ] 99.0-132.7 | 533-1333
6 Limit  permissible | 32.0 3.0 23.0 1500 4.0 9.0
concentration

enterprises have been shut down and their recovery is not
planned (Arsenic production in Racha-Svaneti) and mainte-
nance of waste, conservation and neutrality is the responsi-
bility of the state [3;4].

Conclusion:

It is necessary right management of waste and taking spe-
cific measure, to avoid environmental and health problems.
Policy on waste management at the European Commission
and national levels main focus is on reducing waste genera-
tion and providing them with benefit. Each country has a
characteristic system of waste management, which is tai-
lored to the social, environmental and economic specifics
of this particular country. It is important to understand
these experiences for the development of an acceptable sys-
tem for Georgia.
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9908056 30B0GBY bsHgMoLLL. OLIMIGMOEGHOL 899Jdbger d9dgao Lsbol 360dBbgPMgsb As0Mgdmgdsls Joergdoliogols
§o680moy9bs gdodob gymatmowmds (11%) s obEbaommo LgMzolgdol LobmbEg (10%). bsdgwoogobm LgMzolgdol
900900l EOML 35:30963gd0L 305gmx30¢rgdol oo bsforo ©s39380MHGOMWOs MK sbOL gdodgdol Jogh IBLIIMms
056036 MML Jowgdslmsb (37%), 39000AsEHYMdOE 45M8MmLME (34,4 %), Mogol JoMm3z0L LobEgdobmab (13,6%),
LyM30L9d0L  OLEBEFOMO FoMgdSLMSE (11%) s Lbgs JoBYBMb (3,9 %). LodgoEobm LyMzobgdol dowgdol MM
09695303056  Jocwms  305YmB0gdol oo Bsffowo  39380MGdME0s  MYSbBOL  Jodgdol TogH  IBYIGIWDS
5608699 OML B0Mqdslsb (40%), 30000ABHYMdOE o dmbmsb (31 %), LgM30LgdoL OLEBEWE FowgdSLID
(12%) s ©®ogol dsMmM30L LoLEBHYILME (11%). Lsdgoiobm LyM3zoLgdol Jowgdol OML d9byBROEM Tods3o3ms
30543300900l 0O Bsfoo 393800 YIMM0s 3gOWABHYMdOE  goMgdmbmsb (43 %), mxsbol gjodgdols BogH
©IBOZIMNWms  ©60TbM  MML  JoEgdslosh  (27%), Mool Fomm30L  LoLEGISLosb (21%) s  LyM30LGdOL
©OobLABE0MO Fomgdaliomsb (5%).  d3bgxz0g0sMms 48,7% olLM3gdES 30MHMBJOOL FoMIXMIJLIOL  3OM350YMGOOL
3obom, 37%- Losbwzgzm 306Mmdgd0L  JMombom, bmemm 13,6% -9dmdLobyMgdol  3mmboom. 9s85353900L 45%
390990xMd9LYds LEsHM3g3M 30MMdYDL, 40% - 3MMZ350©IMJOOL 3Mmbom, bmem 10% - Indbsb@gdol 3Mmmboo.
Us3356002 bo@g3980: bss 39302 302035605 06502, 08 br39:9¢m0 8969%0505(980, bsdgoosober Lymgolindob 8gnslinds
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03500l 059350090980l 30935emgbBHMdS Logotamggemdo (2012-2016)

53930 393565091, 35L0¢ ByYgdgwsdz0o?

LodoMmM39w ML MBo3gOLOGEHIEG0, XBIOMI™dOL Fg3b0gMgdsms S LEBMYSMIdMOZ0 X 9B330L b3mes
'853,0LA3630, LBMY>EMIPM0Z0 XBEE3S s X9BOE30L 3ME0FH03s;

ZHgrddm3s69e0, 990003000l 93609090500 MIEMMO, 3BHMBILMOO

db9390MdOL  AoaMgligds [oMmTmoygbl bozombome s AEMBSWYHO KS6IMMYXMOOL 3OMdEGILL, OHMIgEbsg
MOMYMB0MO 2531965 5J3L 9@sd0s6BY MmymM bobdmzwyg sbg3g boba®mdwog 39639303500 s EolbIMdL OIS -
310 39BsMWgdoL ¥) LEddGdOL FLodEgdEIMdIL, 930MBMToNGH ©bs3oMPL 30MHM3BIBOLMZ0L, mxsbobmgol s
LoBMA5MYBOLMZ0L s FBMZMHFIOL batolbol 993060905l FoEr0MbMdOm 5©sd0sbobmz0L. 33egz0l Bobsbo oym dbgo-
39MB0L 2ow9mglgdol (sdsgro dHgE3gEmds s LOdMTS3]7) 36935¢gbEHMBOL s FoBgBYBOL ABLIBMIs TN SEM-
H0ME 35309619030 36006039 ,,39M530ML" Fo5¢0mMbY S MZ5Ol V93500g0gdgd0L I60TZ6gEMBOL bLEBLIMS LyBM-
3900306030 XBIO@DIW™MIOL 3Mmbom  LsgsGmzgaml dogowomby. 33¢g30L 3gMH0om©do dmdogdwe odbs bGs@ob@o-
399600 0683mMTs305 LogdoMmMZgE ML LESEHOLEOIOL JOMZbwEo LsALEbYMOD, 9350 JBMS JMBEHMMEIOLS s LoBMYs-
©MJOM030 XIBIGMIMdOL ghmgbreo 395GM0L, LI 3e0bo3s ,3wMmo30Mm*-sb, 3L ,obowo 3BgMs“- b, ®gbs3-
@S H9E0bM35000b 1odMTom ¥ a53006 s BMmbEs MYE9356EHWMHO WO EHIMsGHWOOL Jodmbowgs. d0dEobsMgmds
9GHMML39dGH Mo 3393 MIRGd30o 3563900L 309356 9bEMBBY 53dYWsEHMMOMEo B0d5MMZ0L EOMU. 33093500
dmbsffogmds doowm 6-wsb 80 9wy Bgdmo 600-3s 353096305 33g30Lm30L THgE39EMdOL F59sMmgbgdoL (IdWO
95900390 Mds s LOdMTSZ3g ) 3019350 96GHMdOL s FoBYHBYOOL FIBLIBEOZOHOLMZOL  HBB YW SGHMMOME 3530963080 odm-
49699 0dbs s0figMommdomo, HYGHMHML3gdGHIwo 33w 3, MmImolomgol dg@mbBgmwmo odbs 400  s3dsGHMGOMEo
35309630UL (51530 6 §gro s BYIM®) B3O, HMAWIOOEG 0329BMBIL H3EOMEBI6 310b03s ,,39MsE30MmB0“ 2016 fgub.
dmbgs dmbsgdoms sdwgdsggds SPSS-ob godmyqbadom. sliggg gobbm®mEogw®s m35eol 10 ©s9350gdolbm3zol fermgs-
B9d0m LEBIOHEHBIdIMwo F5B3969dgd0L (ASR) gobLsBEZgMs. THg3gEMmdol 25¢95MmgLgdOL ( odsEo THgE3gEMds
5 bLOdMTs3g ) 3M935¢bEHMBOL s FoBgbYdOL ABLEBEZMOL F0oBBOm Bo@oMgdmer 33wg35d0 dmbsfowgms sbszo dg-
9490 6-5b 92-Fawsdy (Lodrmsem 39.5 + 23.5), bLoosbsg 161 3oMo (40.3%) ogm Fsd8GMd0mO bdgbol s 239 (59.8%) -
9gMmdomo. 360039¢m3z060 THg39¢™MdOL ©J3700gds (Fbg3gErMmdol bodsbgowy < 6/18 s FMOEI3S MMAMOEF
50 3bg39w™dSL s LOB¥MTZgL ), B THYPZIEMBOL s LOdMTIZ30L  3MY35WgBEMBS FoMx39bs MZoerolm3ol
0ym dgbsdsdoba 34.8%, 16.3% o 18.5% - 3609369c0m3zs60 sbmEoszooom sbsgol (Chi = 71.6, p = 0.00), bgbol (Chi = 8.9, p
= 0.003) o Torx3965 M3z5¢do TbgEz9W™MdOL  A5sMgligdsly eaMobl. JoMbgbs M3z5eobmgol dbodgzbgwrmgsbo dbgo-
3900l gorsMgligdol, sdswro 3bg3gmmdol s LodMTsgz0L 3MY35gbEMds sxodLoM©s dgbsdsdola 35.8%, 17.5%
5 18.3% - 3609369003560 sbmEosEooo sbogls (Chi =52.9, p =0.00) s sdEbgbs mzsewdo dbgz9wmdol 4ow956MmgLgdsl
60, 033s gb 3933060 56 BOJLOMES bglmsb dodsmmgdsdo (Chi = 1.9, p = 0.163). MO39 M3z5¢do 360d3z6gcm3zsbo
db90390™dOL ©9J3900gdOL, B0 Fbg3zgE™dOL s LEdMTS30L 361935¢gbEHMBS 0ym 16.8%, 3.8% s 9.5%, Tglods-
oL 36033690 mg560 sbmEosgooo sbagzol (Chi = 54.1, p = 0.00), bggbob (Chi = 4.7, p = 0.03) ©> MmMogz9 M3s¢wdo dbgo-
39030l 25956MmqLgdsL dMob. 36083690 m3zs60 Tbg39wMmdOL 25msMmgligdol F0BIHBO 0ym sM53MMIYA0MJONO MYJREMST-
300 3963900 (38%), JoBoMog®o (20.9%) o gaor3mds (17.6%). @odowro dbggzgemdol dobybo ogm sMs3mMgy0-
6900 HIRMIJ300 3563900 (56.7%), 3535M0d@S (20.9%) s 4o 30ds (9.0%). LOdMIs30L dmegz5m0 J0BYdO G0
-65065 9obsfo s - 39BeMmadds (34.1%), aeovy3mds (31.7%) s d9@MEMOL ©5350dgd0 (17.1%). 3330l d9Y-
3930L 30bgE300 IO THY39EMdOL s LOdMTS30L 3035 IbEHMdS 353063700, HMIYOOEG FoOMPBID STdEs-
GO0 9399Obs¢emdsl 2016 gl 3erobogs ,,399Mo30m8o“ ogm 16.8% ©s bLod®MTsz0L - 10.3%. TbgEz9w™dOL ©sd3g0-
0900 535600 30DBIBO 0ym 5M530MHYR0MJOMEO MYRMOJ30o Fob3zgdo, Jas3mTs s JoBOModBo. BMIMLO MRES]-
300 3563980L Mm3BH03Me 3mMgd30bg o 39GHIMIBHOL s Es3mIol MM 93MbsEMdIBY 360dgbgermgbi
3959330690L Bgdmom 50b0dbw 9935 YOIMS BHZ0OHML. LMo FosMM300 TgbodergdgEos M30B 530 gdME 0dbsls 50
Q99350090906 05353800900 IHg3gEMdOL A5msMgLgds s LOdMTSZY. MZOEOL 935 J0Jd9d0L 3603369 MdOL
239BLsBEZMHOL  565¢P0BOL ML g dmbgMbs Lads®mzggermdo dM3s O Vo THYP3JWMdOL JoOMS BYLEGO
5mEgbmdoL  goblobzms. Im3m3gdmo  LEAIGOLGOZMMO dmbsggdgdoom 2012 - 2014 Gewgddo s0gbodbgdms
3mG9bEomcs©  Fbgr39wmdol  ©sdsd390mMYIJ0 s EBOMTSZ3IOIIO 539 JOIMS  (35BIMIBS, FIOY3MTs O
930MEs300L s MgRMod300L sMP393900) 5@ gds (2014 ol Imbsizgdgdoom 94,100 sboero Ggdmbggzs), Mobog dm3yzs
999306905 (57,100 sbsgro 8gdmbgggzs 2016 ol - doMH005@o 3¢0gds dmbs 53Mm3ME300L s MIRMOd300l ©IM3939d0L
bobxDg). 21939 obLIBOZOMEO 0465 JOMOMIP 99350 JBJODBY F0MHIFOMO MPMHEPTMMYOMMO bsGIX0 (FobodserMo
650 o606 35EMgE0L F90mbggzod0 s Foduodoerwy® 8,900 sM58qY). mbobErgmdol Ibg39wMmdol 390l
Q5 ©335M230L 5G9 MHMBOL FoblaHrzMoLmMZ0L ho@sMgdds 2s0m30mbgsd sB39bs, HMI dbgwgzgurmdol Bwbjsool
oM 3935 98609690mg569L Lod X 96O MYEMBOL 3OrMdHTsdo 5©00JdgdMS.

15295600 bodgz960: 0935¢70L 055350098900, 363935¢796¢985, bsgs®oggare
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4d5-bbol B3890 sHB0567d9d0L g300gdomMeMy0s: BsgMmSAMMOLM dodmbogngs
bmgom 335b035!, bos@m gosbgwsm®o?, bobm hobersdg?

0. X53960330¢0l bob. MdOOLOL Lobgwdfonm bozgOLOEYGHO (ML¥Y) , 390060l BoIMWEIEHO
18530L3MbE0, 2033093500, 3bgedd®3s69wo0, MLy 3OMFBILMEO

05650900039 LoBMAsMYdsTo  Ydo-lsbol BHE630900 EMdIWMO 3OHMBEGISL FoMdmogbl. Gmym®;
39630005690, 0lg gobgomsmgds 93994bqddo 53500MdOLY s 1O3IZEOW0EMBOL JM-ghm Y39gesbg bdod
30BgBL 153085 s LEbOL (3oLEOL) GH®30930 FoMTMOYID9b. GH300L A9B3005M9gds Fg0degds A9BISOMMdMU
Lb3o0slb3s BogdBHmEmTs, MHMPMM0ES: 53GMbHIMm 90mmb393900, 356M0s, BB3sILb3s B3MOE0, dowsMd,
05305Lbds, LogMmBOEbM3MYdIM s Lofomdmm GHE30s. LogMMSTMMmOLM 33¢9g39d0L dMbs3d900L dobgz00m,
G©30900056  25BLs3MMNMGO0m H0M0S Ydo-Lobol F0ELIML  FOOWMDYIO  s3EHMBYBIM  FgdnNb3zg39d0LOL
05695600, LEBMYsEMGOM030 BHMBL3MOGHOM 6 INGHMEOIWIBHOM 25055 H0GdOLSL. 9dgEHgl J39ybgddo
d9mMg 50 bHg Lobdomol dobg300 35MBIL MF0MI3L, M3 ABLOIMMNMGO0m FoBEEMdL BSTNEOL
39600m©do, 0dzs bdocmos bgs bybmbbys. MoEyb G300l Lobgmds Fglsdwrgdgwos ogmb bofo®dm b
LoygmxBOEbMZOGIM  BHE30s.  Jo@owos  LB3MOEOL,  goblogmm®mgdom  doerolidogo  L3mOEOL  99gRo©
300900l gds-Lobols J0sdml 3HMo38900. 330093900 5ILEGHWIMYOID, MM 35309630l B30, LMW MO,
RLOJMWMP0MMH0 S B0DB0ZMNMO FEYMTIMYMDS 302095305805 EH0BYdOL Loddodgls s LobToMglmsb.
Lobols s ®d0wo Jum3z0gd0l sH0sbYdOL gEOMEMYos goblibgzs3wgds J399b9dl ImEOL s S1939 9HMO
093039 939960L BoMgddo sOLYIMO Lm0 IMH-93mbMT03MEMO, 3MEHWOWWO O JIMIIM BodsBHMOYOOL
B9ao3egbom. gl sH0sbYdgdo  LyBombMEr  3obozme  3GMBIWGIGOMBss  ©939380MYdM0,  Fo0
96500 8gdMYMdOL godm. bdoMos LgmomBmo olBwbdigool 4sdmfzgas. 1939 dowosh bBdo®mo s
3dodgs (396GHMMHo BgMzmeo LobGgdol sH0sbYds. Lobols FHM30900 BAoMms© gum9gEBH0IMHO IMLV3939d0L
90BgBo39s. 590GH™I Lobob s MBoWwo Jumz0wgdol GHM53d9d0L OML BLOJMEWMYO0MMO BodGHMMOE OO
Ol 05959mdL, 89300 Mxsbo 49boEOL Mo FbMmEm© 33030, MBsMIGIMMOIEMBL s L33,
56589 Hdoc 9g0mbgz9350 3563l gdmbogol fiysmml, M3 30093 YIBROM 50MT539dL 3OMIWYIsL. LmEgo
530 Md 256L539MGIMO YMMmOELYdS Wb 309d3gL JEHOMEMPOMO BOFEHMMIIL s GHH3d0L d9dsboBaYdL,
9o BodMswgdomsy dgbsdergdgmo 0dbgds [oMdo@goom 500339mmb Algogbo GHodol ©sb0sbgdgdo.
&©30900L 36-40% 530L5 5 Ydo-LEboL B3 IB0BYBIBY IMPOL. 0go AMmBwoml yzgws J3qybols
X96005(330L LOLEBHGIOBS > LMEFOSEME-930mbMB03O 3OMDdEGIsL FoMTMogbl. gl 3MrMdEYTs gbgds MMymeE3
QO05¢0, 91939 o0 F9dmbogerol Igmbg J394bgdL s Bmddggdl dmbobegmdol gzgms slszmdmog
39393MM05Dg.  Ydo-Lvbols  FHEMs3dMwo  EsHB0s6gd9d0lL  g30gdommwmyools Fgbfagerol doBboo 33w93900
BoBoMgdeos 599603580, Loxz®sbagmdo, dMsHBow0sdo, LsdgMdbgmTdo s Lbgs 496305093 J39y6903d0.
LogdoMmmM39™Mdo gds-Lobols G390 sHB0s67d9d0L J30IF0MEWMY0M©O Tgbfages 56 BoGMmYdMs, MOE
oL Fgbmogado 594gbgdl gds-Lsbols GHEMo3dwo IB0s6YdYdOL 930EYIFOMEMAOMOMO 33193900l Bodocmgdols
(300090 MBS.

Us 395600 bodg3960: 5330590 bdo, y85-Usbob H&s38-9¢m0 ©0sbos698980, 369396605
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L5 Bsm MLsBOPBMYDS: LgMHmSFMOOLM 2359M3E0EGdS S Bory3gmglic 3MogdE0 30l To5E0mgdo
605 boBodg!, 565 gogmsdzomo?, bobm Bobensdg?

0. X53560930¢00l bob. MdOOLOL Lobgwdfonm MbozgOLOGYGHO (MLYY) , IgO0boL Bs3MWEIGHO
13530LGH®96F0, 20MdGHMM56F0, 3bgewddmgzsbgwo, mlivy 3Gmaglm®o

OILEEOIMO0M LogDom 535600930 O GHM305GH0BI0 JEMBSEIME 3OMOGISL FoMTMoYgbL. s©bsb0dBsZ309,
™3 LogHom 93500900 LO3Z3EOWOL 53mdfz93 J0BgBMs Foh39b9dgddo T9-9 sl 035390, beagom 2030
ferobogol  Bogosmgdos, Mmd o0qo 39-3 50D 4950bs(33egdL. 93500900  godmf)zgmero
1033000056Mmd0L 90% IMPOL B0 S BTN M 963005M9dOL J39YbgdBY. 3 FbsmO 3MMdEgIolL
5dg30Lsm30L 396Lo3MmEgdmwo  3609369wmds  960Fgds  LogBom  MLsgMMbmMgdol  FoMds@gdoom
569M35L. LogBom MLsRMMbMgdol LyzomMbgdo SBsbmwos 2030 ferol MO b3z0ms6M9dol oBbgddo,
6Hmdwol dobgzom 2020 Fgarl Logbom 1033OM0sbMds s BH®M3d5@G0bdo 50%-00 Mbs 89d30MHEIYL.
abg0g9 J0BHYdOL OLObogL X bIOMYMdOL AbMBEIOM MOYIBODsEool doghH Fgdmdsgzgdwcro ©m3MdgbEHo
»390350B0bM®  LogmEberggdo: Logbom  MLsgMMbMgdoL  FH9bogzm®o 3s3g@o”. dsLdo 860d369crmgsbo
9465000905 993935 9990930 Lozombgdol 3603369 mdsl:  933MAMd0EgdoL  LoBJoMol  MYA0M9ds,
0683605EHOWIGHMOOL  O0Ds0bol s 93GMIMBOWMS  MBIBODHMGIOL  LEOBIMEHIOOL  QoTxMdILYdS,
Lo@®obLEMOEM  356MbIYIMBOL sOLOWgdOL boGobbo s 935Mm00L dgdamdo d9bgxdgb@o. sdsbmsb
9605, Ls3BsM MBsBODHMGIOL A9w)dx MdJLYdIOLMZ0L OO BT3B MBS 5d3L LbgsILBZS FoMToEgdmero
365gdBHozolb  9dmbg  J399bol  3mEoBH03ol  gobosMgdsl. 535009000  sdmfizgro L0330 0sbMdOL
060035¢™M0 sbgm §399693d0 MmOX IO MROM b53gd0s 3009 93MM30L Bodwgserm F9dmbogargdols ddmbg
J399690d0. 135600653000 J39469d0, 839009m0, bMEZ9a05, ©60s, OMIWIPILsE FvmBwomdo momgdol
g439woHg o050 9699 Ls3zgomglim dsB39690egd0 5g30m, F0ToMM396 bermzsbo bgzol LEHMEIROU,
Omdgoi Imo3ogl gMdgen3sosb dobbgdl LogBom MLsxgm®mMbMmgdol Fodlodowrmo QomdxMdILYdOLS S
5350090300  358mf399o 10330 0s6MdOL  BMEsdEg  ©WIY39560LMZOL.  BbYMO  FMWOoEB0Is  9IYsMYDdS
3603369 m3569L0  LodsbBM  3MOBEO39B0L  AosDBMYIL.  306M39wbIMOLbMZ60s  JMO3MEO  B®mTs, Mg
3710obbdMdL, HmAd BydoldogMHo 5056l LogmEbwg Ym3zgem30lL sGOL 3MOMGOOEGHYEIEo. 3909y dmob
35LbolidygdMdgOOL M9bsdMSI® QoB0sMGdS Lo BIM-LoGMIBLEMOEGM LolEgdsdo BsOmmeo bgdolidogmo
dmbsfools oge s dMEMb, 5s3056mMs J3g30L FobolinsmgdgdbBy 3mbol doduodseMo godmygbadsls
MBoBOMbMYdOL BMdgdol 4omdxmdglgdol Jobbom. s19m0z3g IdWMWgdgd0m bgeddm3zsbgemdgb Lbbgs
096853930 3653H030L 39969003, HIRMM0ES, 30obEO0s, 4990056900 BsdgrMm s 053mbos. sbgmo
939969000 30@030L 25H0s6MYds FotBo@Ggdom Fgvderosm b3s J399bgdlsg vy s0bodbwmwo dmgddggdol
39295L M5M5096 L3P0 J39Ybols 3MEEIMSL, 396300569d0L MBYLS s BoFOMMYIYOUL.

Us3356002 bodgzg80: bsg bscr olbsgtorbmgds, bsgbser boz300¢005608s, Usgbser (H693ds90bdo, dbeggerom

bA®5AJB03, P3s6r8sh989¢m0 53996980, b-9cmmz560 bgzs.
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3693063006 Mo 35393ms GHM930ve sB05Yd9d80
990093956 sbmdsdg!, sbs 409593002, bobm Robarsdy?

0. X53960330¢0l bob. MdOOLOL Lobgwdfonm boz9OLOEYGHO (MLbYY) , 390060l Bo3MWEIGHO
18530L3M96E0, 200MmdG ™Mb G0, 3bgwddm3sbgwo, mlvy 3GMEgLmGOO

053035 BHM933990 EHB0s6xd7d0L F9I9®© Y39 g dmge AbmBwromdo 2000 mxsbbg 390 ©ygds 0d
M09gIO9O0L  §obsdy, Moz 0853930l  O39MY3000 5MOL  QsFMP3gMo. 5Fomsb 95 % dgdombgzgzomo

G630530DIol Fggy0s 96wy 9dmbgnzgdols, MMIgWms 3930000 530gds Fgbodergdgeros. LbfmMgo
530™d, X9BIOMIEMmd0L IMBRE0Mm MmOHPsb0Do305d O FoghHmls do3d3ms BMbTs Lb3s 35MEHbOMMYOMD
9605 3530305 MBWGOJOOL 335 3MOMMOEIHIQ SV0MYL. B53TZMS MBRWGIIMS ©O330L  3Mb39b(300L
565bTo, 85393L 5931 MBEGds 0EbMZOML MLSROMBM JoMgdmTo s 0yml O30 EIHOsBYdOLS S
o5 MO0LOYIB. BEBIGHOLEOIMMO BMbo3g89d0 Lsxdzgl 435dw93lL, 3035MOIEM®, MM 36M939b30wWwo
©™bolidogdgdol  4oBMGOoL  2oM9dg 2030  erolmzgol  BHMg3dMEo  sH0sBIdgdom  AsFMf399o
1033000W056MdS 39-5 5EPOWL H035390L.  "35383ms BHMS305GHOBAOL 36019396300l AMGBOM SbYM0T0” -1
dobg300m 09) 36093963090 OMbOLd0YdYOO A9EIMGOMo 0dbgds Y39 s Ymzgwm3z0l, ®gdo by
3™Gs 1000 8533300 LogmEbarg osMPRYds. MBS 500bodbmML ob Bod@Eoa, MM Logzwowol dgdmbgzgzgdo,
b dbmwm 30M5dool 396005, B3I IB0sBYdYOOL  godm  vedEmsgzo  dsgdz0  bgds
©65639 B0, BmAxge Jmgwo Lbogmabaols dsbdowby, HmIgeog sbg3g ddodg GH30OMs© 5§93l
Mmxobl,  obEmdgdl, Lobmaomgdsl s  Lobgdfogml. mEEroml  dsbdGHd0m  GH®Ms309d0ms S
Jo5MB00 2ob30MMdJdME0 LHgMOM 635MH0 FOWOsMHOMIOM 53JM03ZME MOl TJoygbl. gl
bobxo  2obLO3MNMMGO0 OO  IMEYTss VSO S LEFMs™m  Fgdmlogargdol dJmby  J39969d0L
00X IAHOLOMZ0L. b9 399690l FMEOL LodsGmZzgerma dMmosBMYds, Losg 2015 gl GH®s309d0L godm
LEAOE0MBIOMEO  FMALsbEgds doomm 4568 3530305 (1-ob 15 farsdy), 2oMEs0E3sws 16 353030,
JoOmGaomwo  m3ghozos BoBe®m®s 1080 d53d3L. gmzgwogg gl Imombmgl MMAMOE 5306
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LEIBEO 15355300, X 96330l 5EI0bOLEHMmOMYdS

fomgws 3500 3mbEHog0mBMO0 - 45053900 30600 06939J305. 30MMLOL 4539 bgds 3ogM-
0390003560  (359MM3560/5960Mm960w0) aBom. ©5350JO0L  A98MI[393 306MMLSE  3MBESJEHOL Ty
53500905 139305830300 03boGgBHOL 5MTJmby 0b030wgdol 90%-bg IgBHo (NCDC).  xsb6dOmgemdol
AbmBwom MmOasbobsgool (WHO) 2014 (erol dmbsgdgdom, dbmgeromdo fomguolbomsb 35380609390
0ym 114 900 bozzool d9dmb3z939, MMIYEMYSD MIM3EGLMBS 0ym 5 Harsdg sBs30L B53830. Jovbgsgzs
OMMEO S 9©I339GM0  ©mboldogdgdols  AbmBEromdo  Fomgwslmsb  ©s39300MGOMEI0  535MDS,
103300W056Mds S 0635¢0EMBS XM 0lgg L3TomE FooErs.  Fomgwsl 36M939630s 3ogd30bs3ool gHom
d9L5degdgeo 1960 (erosb gobs, 8603369emgbs 89830MS  935MBSE O WYEBIMBSE, MYIEo
0553500905L X 9M53 999439560 5RO 9935300 FEMBOSW M 1OIZPOE0BMBILS O 5350MdsT0. 089b0BI3OOL
©™bolidogdgdl  A5bLOZMMOGOMEO  Bmeo  9d3b  Fomgwrsmo  godmf3gmero  5350MdoL 899306 gdsTo.
394(3065300L  ©bgMR3509  gob30mMgdo©  J39969ddo  ymzgficroMo  Homgmwomo  5350IOMP
©oobwmgdom 40 doombo 5530560, bmwm 1 dowombo 530560 003gdM©s. dErm  fiergdol
3068530530 Fomgusbmasb 3533060900 1033O0sbMds 84%-00 d9dgotms (WHO, 2017). foogwsls
99000b393900L fool 360d3bgemgsbo Fo@gds s00M0EbYds MBOMBO SLs3OL 35383905 S IMBOOEGdTO.
LLo3. . boY35M9e0dols LobgEIMdOL s5350YBMS JMBEHMMEOLS S LEBMYSMYIM030 K IBIOMIMBOL
96m3b6mmo 396GHMoL Imbo3909000m dmerm fiemgddo fomgwsl 89dmbggzgdol 50%-bg dg@o 15 Hawdg 9o
abo3oL  30609dd0  §3b3Yds, M3 2IB30MOMBYOMW0s [oOlewdo TobBbmdMoz0 JMBEH0bYbEHOL  s3Mgdom
3MLOWwo dmiaz0m. 2018 ferol dmbs3gdgdom J39gsbsdo LobgBgs gdmbggzoms Momgbmdol 93390060
DO, Fomyob MIM3gLMBS 5FoMOL 933MbMT0ME ML YdE035d0 0gbs 2sdM3wgboo s sRMoEbwo.
Q5535090 30005 37% 5 (fewsdg sbozol 8530390D9 dmol, bmem 20-44 (ool sbszmdMog
30b630b296¢Dg  dmol  Jgdombgggzsms 38%  (LsHMmYsMIdIM030  KBIOMIMIOL  ©o330L  9HM3bMwo
930965305, 90s0bo, 2017). Hoomgmsl 0b30gbE™doL  33wg3s  Lodobmgzgwmdo bsbL  mligsdls
36Md9dol  5gGHOMOHMBSL  goblogmm®mgdom 08 sbo3MdM03  XyMRBdo, OHMIgWwlsg 8093793690056
LEAHMIBEgd0 (NCDC &PH, 2018). 33¢0930L d0Bsbos 8.3.L. "Logoemzggemlb «603960LoGgEHoL” bEab@ms
3039530530 Fomgmsl dgbobgd  0bxm®Iocmgdwmdol mbols dglifagzurs, 03 bs300bgdol 3s8m33005, MO3
013930 59 5b53MdM03 XYMRTO B FME35L O FGUsdTOLO ©1930MBbEI30900L dofimEads.

38093059 2)s: WHO - x5606039¢080b dbeagzerocr cégs60bsgos; NCDC — 0833500985005 3026(9G0a¢nobs s
bs Bgs@m98G030 x0sb@s330b 903629¢700 396(90.
Us3356002 bodg3980: oo9cs, 082960 Dsz0s, o bbmd&030 3026¢90896H0.
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9Jbgd0L ©s3M300gdMeEgdoL Tglfisgems Bo3MMIMO 3BGMBILOOL JoTsHo
Bomozm mymxsgs

LodoMm39wmb 16039MOLOEGHYEH0, XIBIOMYEMdOL d)3b0gMdsmS s BLEBMYSOMIIM 030 X 96330l B3mes
LEHIBEO 15355300, X 96330l 5T0bOLEHMmOMYdS

Logdbm Loddg gbdorgds 306HM36909dL, Mmpobgdl s 5sd0sbms XFMBIOL 2obLEBOZGMME s HoMmBMmoBobmb
9500 B0H03MM0, gbGHMOO @S LME0SXYMHO 3MGHIBE0o s TJusdsdobs 0dmddgmb (335Wgds©
39609930, GMIgedos olobo 3bmzHMdIb s 399850096 (X963m/WHO 1996). 9dmbgdol bo3zwgdmds xsboszzol
960-9m0 3OHMdEYTss. J0bg39© dMmmbmgzbols BGOOLY, dofimEadol mby ds0bg 396 93d59mzoGBL
UoF0MMYOIOL. gl 9™ BTG J399bol b Mgu0Mmbol, M99 IMBWOML 3MIMdYTss. 5dd- d@™Iol
LGoGOLEH030L 2009 fierols 3G:MAbmBol dobgzom 2016 ferolm3zol LoFoMm aobs 1 dowombbg IgGHo gdmsbo
(BLS-  96Gm30b  bAHos@obGHogolb  dowGem,  2009). gdmbgdol  bs3ewrgdmds  dbmywromlb  dsldEHsdom
30M530M03MM3MM(3005 BsFMToMmMO 3059MmBOGdLMb (dM939M0&Lbgsbo/Brewer et al.2009). IHs35¢00
33w935 99036905 9906980l 9BoEOEGHOL JobYHBgdOL, Logmbm 3MogE030L FoMmgdm Fobslinsmgdergdols s
Lodgdommo  305YmMa30egdol mbol dglifogersl dogero dbmgeoml dsbd@sdoom (ds3dwmwo & bbgsbo/ Ma-
khdoom et al.2003). x5653330L AbmBOM MMAB0BsE00L (WHO - %563m) 5 05535093505 3mbEHOMEol
5 LEBMYSMYOMH030 X BIOMYMIOL gPmzbmo 396GHMoL (NCDC ) dmbs3999dol dobggzom, 2016 (ol
bodo®mgzgewrmdo 1 9dodby 0.7 gdomsbo dmoms, 85806, Gmgbsg Lsdmswm g3Mm3mwo dsb39bgd0gwo 3-B9
0505¢005. 2014 (er0sb Lods®mzggermdo 335¢0x8030M0 9dmbrdom MHBEOHb3gwymaol dsh39bgdgero 3egdol
3960963000 bolosMYds. 2016 Fgarl 9Jmbgdom »MBOHMB3gegmezs 100000 Imbobergbg 502.8 sgodlo®ms.
(NCDC bogstoggerm 2016). gl 3608369¢m3bs bs3egd0s 930m30l Mgaombol, 930Mm3s3doMols @s Lo-Ub
93996900 358396909 gdBg.  9dobgdol  3GMAgLool  F0dsM  IM30EIIMWGds s 3OMBILOOM
3059mR0090s 2563391Hows© AobLEBOZMIZL 3MMBILOOL s®BJ30L ALMZgEMS MoMEYbMdLL. Lbbgzowalibgs
WOoGHIMGHM8 s 0bBMMT53053 (3boYM, MGMA LodsOmM39wmdo 9mbgdol gzoEOGO X630l bezgHmdo
3600369mzg560 49Bbogol Logsbos. LodoOmzguwrmdo 9dmbgdols Momgbmdol 9Jodgdol Gomgbmdslicsb
9983560005 39653690 Fargdol  obTogermdsdo BBl  MUzsdl  Logombols  sd@Ewmoem®mdsl. (NCDC
Lodo®mggem 2016).

Us 395600 bodgz960: 99026980, ©5902300098:9¢7985 053056000 36:0939b00b Jods®0»
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3w0b0o3m6o 3gbgxgMHgdol 553D gdoL 3MmyMsdol gigddEvIG™mds
965 BognsddgModg!, m9s godgbotmsdzoeo?

LodoMm39wml ©6039MHLOEHE0, X9BIOMNIMdOL Fg3b0gMgdsms s LsDMASOMIPIM0Z0 X 9B(330L BgMmes
LEMIBEO 053505360, X 96330l 5A0bOLEHMOMYdS; 2bgeddw3sbgwo, SbME0MYOMO 3OMBILMOO

2017 ool 30 mg@Gmadgel LodoGomgzgganml demadol, xsbdIOmmgEmdols s bLmEosww Mo o330l LsdobolGmmls
36OHMmBLOMo 4563000009008 BodFMA O99BHI0ES 3OMMAEMSTs 3wobolzmEmo d9bgxgMgdol 3MGLOL Jglobgd
(“BEHOgombsGmwo  sfglgdmergdol LGsEoMbsME LgMz0Lby 3obmbolidygdgeo 3060l — 3wobozw®o
3969% 90l 2odBsYdOL 3MMLO”). 53 3MOLOL LsFOMHMYds FodmobsBgds 03580, Jwrobozwm®mo dgbgxgMol
3mD0E0s o 3551bolidgd MBI Awolbdmdl s JLodsdolOE, A9TIMBEPOMO 35MYI0 JUOFOMMYDS, Mo
Bogdo®mz9wmdo 3OHMdEgdsl [FoMdmogbl, 306506 53 3mbEL doMomss 9dodgdo 03539096 (3963599,
2017). 5060869906 250mI0bstyg, gsdmozzgms 3e0bozm®mo d9bgxgMgdol 4ssdbsgdol 3MmMLgdOL
LoFoMHmgds. Boom 96O 5g30  99bgxdgbGHOL  3MPbom  130MOLO  YobsmEgds, oYL  LsdgoEobm
399600373900 56 Imo3s3wbgb X 9bsE30L LoLEBIIoLs s MsbsdgM™3y FmMbM36gd0L Lfog3egdgdL.
3965 530LS, 96 SMLYdIMBL LbsTgEOE0bM IGbgXTIBBHBY MFY39BH0 BNl ImdbMgbs. Jerobozm®o
9969x gm0l BMBJ305-0m35¢gMdYOoLs @S 29sdboYdOL  3MOLYdOL 939G IOMBdOL  Tglsbifogzero
3990myg9bgdeo  0dbs 9909a0 dmbszgdms dsBs: Hinari, PubMed, WHO(World Health Organization).
Abmgzwoml dsbdEHod00 Bo@oMgdveds 33¢09393ds 583965, M dMHOEbgmNT0, 39WaMsTdo, @sBBsbosLs 0¥
BmM3980580 Bo@o®mgdmeds gosdHogdol 3MMmMmsdgdds 0dgbs oo dggyao 9B39bs, @I T
20MEIM 330939030 B30 o 063913030, bnwm Mg 99bgds LodoMmzgurml Losz Fbmem 4 3MEOLL
5d3b  9m3m3gdero 53 9BI30LMZOL  53MYOGHSE0S  9MBs3gd  IEYdoMO  Fggagdo  sB39bs.
3MOLEINOZMYOMGO0 305YMBOWGOO 5G05D, OLOBO BOJOHMBIB, HMI F9dYMIT0 MFROM A9MOOIOLOYOS0D
3969x096@0L 39Pbom FMTomds s Fo00 BsIYOE0BM FoBsMWYGds Fobs LOWWRLMZ560, 30bs0IE Tom
obfogargly OHmam® oMM L53MMO Logdosbmds.

U53356002 body3900: 30006037950 8969x9%980, 35059B5IBOL 3633 B8
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0656mm5 GOOBL3EBEs300L LEsGHOLEGH0ZOL Fsdmgdols glffogzers LsgsMamggurmdo
Bobm dsdoms

LodoMm39wml ©6039ML0EYEH0, X9BIOMYEMmdOL dg3bogMgdsms s LEBMYSOMIIM030 X 9bo330L L3mes
LEIBEO 15355300, X 96330l 5ET0bOLEHMmOMYdS

GOBL3WIBEBHE0s 50l  50sd0sbol XY IOOL, 9Bl s MEYBMYBOL  gosbgMAZS, MBMMHOEIB
69303096030l Labogmabwm  gmbdEogdol  smbsagbsce (WHO, xsbdm 2008).  ©wgbowgmdoo,
GOBL3WIBFHIE0s  goEobol  ghm-9Om  yzgwsbg  39ML3JGHOM  ©IMRs©  dooBbgzs,  BMIgwos
4mMm390M©, ©06530MO©, 30005MEYds. 3MB3MOYIAME0  49BIMAZs Fgodergds dobbos  obobsggls
69303096@0L  LogmEbeol  25oMBYbsL,  o5350gdOL  3OHMYMGLOMGdIOL  FgBgebYdsL, dob  LOIe b
Bofocrmd®og g96379Mbgdsls o X bIOMGEMdOL IEYMIsMGIMOOL  godxmdglgdsls (WHO, xsbdm 2015).
LEHOGHOLEH03MM0 FMbs3999d0Ls s 2008 Herowsd ®YIg RoBMmdMEo 33193900l Jobg3z0m, MMIGELOE
903038 104 d399965L, G F9500890L LogMo™  Bmbobargmdols 90%- , dbmgxzomdo ymgzgwfirorMo
53bmgdom 100 800 s005b58@Y BHGMBLWBEHIF00L M39Ms30s 390000905 (WHO/xs60m, 2015) dbmgwom
WOEIN0 BHEMBLIWIBEIE00L 3Mmbom 53960355, 599003580 2016 ferol dmbszgdgdoll dobgzom 3580
©Mbs3ool 3563969090  osbermgdom - 14860 Tgopqbl (GODT). ULods®omggenmdo  Bo@o®mgdreo
GMBL3WIBFH30gd0L Tglobgd LEBIEGOLEBH0IMG BMbs3gdgdl BerMdb, Lodo®mMzgEml EHEOBL3DbEHMEMYmMS
bmE0s30s (GAT), 99350090505 3MBEHMMEOLS S LEBMASMIOMH0Z30 X IBIOMYEMBdOL gom3zbrwo 396G
(NCDC). oo Hengdol 3560530md580 Bodo®mgdmwo m3gMe3ogdol Mom@gbmdmogo s m30LbmdM030
BEHOGHOLE03S 56 5HOL MBL3Msd0 JMMTsbgNMB. 330930l JoBb0s, LadsMmMzgermdo dsbbmM0gwgdIEo
GOBLIWIBEBHS30900L  Tglobgd  sOLYdMwo  Jmbs3gdgdol, dmbsggdms Fysdmgdols s LogMmsdoMHobm
06830635300 LobGgdgdol  Fgbfogs, 3MmiEglol s65eoBo s M30LMdM030 (33WsEYdOL dMbs3gdgddo
sbobgzol LOBMLEHOL oYIbs.

38M930592ms: WHO - p0sbs330b dbmagerocr mégsbobsgos; NCDC - 035350985005 3026(9(ca¢mobs s
bsbmgo@m986030  sesbospzolb  96m36acmo  39bdGo;  GODT - (H®sbb3arsbdhogool  8ermBserayto
8L9®35¢92005; GAT - bogs®039¢ml (HEs6L3cr56Hrenmgms sbeazosgos.

Us 335602 bodg3980: (Hs6L3crsbHs30s, 63s6mms Hrsbl3arsbBspos, (Htrsbbdersbdsgool  bdodobdozoto
Jmbs390980, @bs;0os.
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%96005330L LsbgeaFogm gHgolgdol ds®mgzs s s65BPsMIdoL 090MmEOo Laymgzgummonm
X 96005:330L 36H50L BsGREgdT0
@505 bggogwodg!, §9093956 amaobsdzomo?

L5JoMMN39ML 6039OLOGHYGH0, XIBIOMYEMdOL F93609MHgdsMs O BoDMAOOMYIM030 X633l LM
WG9bEGH0 0535360, X 96(330L 5ETObOLEBHMOMYdS; 2bgeddn3s69w0, SOLEHIBEG-3MMBIBMEOO

X 960OMgEmdol  Abmgeom  mOYEBosEool  M93mIgbosgoom, KBIMMIMdOL  s330L  LyM30LYdbY
Mb039MBoMMHo bgedobs)zmdmodol MbBOmblgumymas ,g9653060Mmd90L BobsbLlmMo MHoL3gdOLOYD WIE30L
23969631 (WHO/x568m, 2018). ULogodomgzgermdo 2013 fiewosb 860d36germgbs  9306Mgds X 0d0@sb
23905bgdoL fowo s 36093966 GHMM 0BMmPYds K9b6s(335PY Lobgwdfoxm sbsbstrxgdo (2012 § -
X9065(335g Lobgwdfomm @sbsbotxgdo dd3-ol 1.7%-0s; 2016 §. - dd3-ob 3%) (LIXL®L, KSbOE30L
90mgbmo  sbyem0dgdo, 2016). ULodoOmggerml dOmIol, xobdOmgemdols s  bemEoswwmmo 330l
L5dobolEH®ML 0bogos@ogom 2013 fierol 28 9gd9MH3¢0B, Lsdsmgzgwmdo s3mddgEs Logmggamaom
X 9653330L Lobgdfonm 3MMAMTs (LoJoMM39w ML JsgzmModoL 2013 farol 21 MgdgM3wol oEYIBOWgds
Ne36). 585bmob, sOBYdMBL Fgeo GO0  3OMBEYTgd0,0MmTJ03 M3O300MIYdS  15350IYMBMYdOL  Joge
309mwo  8mdLsbIMHgdol  sb5BMMMgOoL 359dL, Logmzgmmom X330l  3MMaMsdol  Fotyagddo
cOmdgwoi bdod Jgdmbggzsdo 0f393L DoMoergdol s 3MM3509MYd0L dogd LyM30LoL  VOMYdMEgdOL
3obMLL. 2016 Ferob 5360wob Losbys®0dydm ™3dgbdsEool 0bldgdBHoMmgdol 350ss LosbsM0dygdm
©M399996@5300L Bsds6M900sb 56599939l 60 BsdMdsm Y, 999Md BMEOIYds J0Gds-BIdIMYOOL 590,
Omdgois 30dgwgds 3 Lsdwdsm Y, J0d)MEYIdIE LEdMEWMM bRsMOALHMMGdS 30 bgds  odGHgdol
M99LGH®do M70LEHME006 10 LsdMFsm E@OL 35sd0 (LodsMMZgEMl FmsgzM@dOL N36 ©sYRIbOEgds
dmbero 14,15). 5d9sb 250m30bstrg Lods®mzganmdo Ls35IYmumgdol Jogd ashgmewo dmdbobmEmgdol
565B@om®adol 3o F9oabL 9 MAgBgb 75 @OObLY. LsgEMdMMOLe FmbEo ,3MMo30mLY  doge
BodotMgdmemo 33930l 09bsbdo, Lo350TYmamgdol d9bgxgmms 38% o0bodbsgl, MmA Losabg@mlb dogH
56bg00 0MoEbgds sa3056900m 6 I60d3bgEm3560 oY30569d0m (LogBMSTMMHOLM BMmobo 3WGsEom,
2015).

3049205005 : WHO- x5606009¢080b dbmgzerom  m6gsbobogos; boxbolb - UsgsGorzgerel dmmdol,
06009¢7080bs s beagoserwymo spz0b bsdoboltren;

U53356002 bodg3900: xx5b6s3530L Lsbgerdfoge Lgkz0b980l Js6G035 s 565 b@sey®980b 8900000 bsymzgerorse
b@s330L 368 6500L Rs6gcngdd0
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gLlogmGHOM3mo 503mogMHgdgdol sGslisdgoiEobem doBbom gsdmygbgdols bmzoswww®o batxo
90960 FMOHP051, gebBs bogmergodzowo?

LodoMm39wml »6039MHLOEYEH0, X9BIOMYEMdOL Ig3bogMgdsms s LEBMYSOMIIM030 X bo330L Lgmes

lomdBHm®sb@H0o, LIBMYPsMdMH030 X9boE3%;  2bgerddmzsbgro, 990E0bol  8359gdomEo  MIEG™MGO,
SbME0MOME0 3OHMBIMOO

BMTo3M Moo Jorfgzgdols s  BsMTo393G 0 0bLEH®OOL 25630maMgdol dggas JbMmBEroMm
4060l dewroge BLOJMEOMIM 15d3IMbsErM BT gdgdL, HMIWYdOE sb0T6YdOLHTYOO 5dmYgnbgdolsls

5Ax™d9LgdI6 353096FGHOL LogmEbaols bo®molbl, mwdEs 98 89003999630l 5MMSE0MbIWMMs© 9b/©s
96505608690 9d0L53dM dMmbToMgd50 Fgladerms 25dmof30mL X sbAMMYEMdOL IEYMIsMgMdOL byHoMmBIEo
23900093900 96 B0BO3MOO O BLOJMWMYOMEO FMI0EYOIMGds. JbmBomdo SOBYOMEO BLOJm-
34BHome0 6030009070900l 5M515dgE0E0bM JoBbom A58MmYghgdols 3GMMdWGTs MsbsTgEMmM39MdOL gHM-9O0
LYOOMBNMEO 458M39350 S 30030 1Y) 0M0BSE, BLOJMIJBH0YOO 603M0YMHYOJdOL 356Mbm dGHMBIs s
650560869930 L53dM Fodmyqbgdoo doMgdmwro d99ag00 gbgds MOMMIE dmdssdqgl. sGolsdgoE0bm
©5603699gd0m BLoJMGHOM3MWo Bsd3MbsEM byTMsEgdgdol Asdmygbgdols IBsto FHgbwgbizos Foedm-
500396L 2eMdHO X 9Bo330L 3OMdEGTsl, MMIEOL  FGAToMOEO FolidEod9gd0 v3bmd0s. 93MM3sd0, d)bBM
-©05H930608  ¥aRol  LYTMOGIGOOL  HMOIBOTBMGOOLSTYIO  2odmygbgds  IgPygmdL  11%-70%-do
BoBs(33€090000 3gM5300L J0dMgd 30690 dmMob. 2013 (g, s89M030L Fggmmgdme d@oGHJOdo sMLETYO-
30bm  ©s60dbmwgdom  49dmygbgdmmo odbs 1.5 dowombo sbswrygHomMmo  Lsdmegds, 1.2 dowombo
&9633000Bs@GHMM0, 603 505L0 bEHOTMWIBGHO s 128 ML LGOI Bsdrogds. Tgbofizerowo odbs
3LOgMJEH0YOHO BsFMegdIOOL SMLgE0E0bM F0Bbom A5dMmYqbgdols s Lol J3EIEMdYIL FmGO
3930060.  259m33wgwo  dMmHBsMEIool  7.5%-b 9656036 gd0Ledgdd  3Jmbom  2sdmygbgdero
30000900, bmwm  4.8%-b LyIGHOMMO  Bs8MOEYdYdO0. 350M0339MS  M30MO0EIIOL S 1YPIGHOEO
1539950939d0L  5MBLOIYO0bMm  FoBBom  9Bmygbhgdol 35380600  ©Y3MLOOL  LoI3EHMIGOMB, dogrols
5639390056, 1®300005H05698900L d0Yygb9dsLmsb, bLI0EOWIM 0WYIOMB s bIOEOWIM T(3YTMBYGOMID.
LodoMmM39wmdo, 2o0m3ombyen 3505353900L 10.8%-05 o Joegdol 9.6%-3s obsbos, M™A 3bmg®mgdsdo
96obgw 35063 0osm  BLodmGHOmM3MWwo B8 ewgdgdo  (LYEIGHOMEMmO  bYTOEYdIOO/GHMSE3Z0w0-
DoBHMmMgd0)  9Jodol  sbodbgdol  go®gdy.  godmzombyo 400  MgL3MEIBEOLYD,  GMIgEms3
3LOJMGHOM3Mo B39 gdgd0 9Jodob ©sbodbgdol o693y 3dmbosm Fowgdrero, 169 dmbsfowol
990mbgz935d0 gLodm@GHO®M3Mwo bsdmowgds 99dgbowo odbs sx3m00dd0. godmzombyem dmbfagagms 12%
&563300B5EMM93L/LgsGH0MO Lo gdgdl F00BRbY3L 9HM-gMHm 439wsHY bgerdolsfizmad bydwowgds©
B563mE03w0o OHMdOL FoLow9350, 11% dmobds®l BLoJmEGMmM3ME Bodw)segdgdl 9Jodol Esbodbmwgdols
23969389, 25%-35 50b0dbs, MM Fomo IgaMdMYd0 009396 EHM9B330W0BGHMMYOL 96 LgoGOM® Lodw)oEgdgdL
9Jodol sb0dbmgdol 2s69dg. BLOJOZMMO 9350000 JIJPOMNVIMBIOMBOM MR X IBIOMYEO
©MI900L  Gogoo Igmeg FJobgBL  FoMmBmoygbl. BLOJMsgEG0IMHO 60300gMgdgdol  ImMbIscmgds  0f393L
X 9690009 MdLb  ©535380M9dM 239O0 9BIIHJOLS O LMEosWME 3MHMIWYIJOL. ©g3MHgLOO,
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Achievements in the sphere of pharmacy and development of pharmaceutical industry incited in world production of
strong psychotropic medicines that in case of proper use improve the quality of patient's life, however, irrational or /and
inappropriate use of those medicines can cause severe impairment of health and/or psychotropic addiction. The problem
of the use of psychotropic substances for non-medical purposes is the one of the serious challenges of modernity, and
directly or indirectly, the consequences of illegal turnover of psychotropic substances and non-prescribe use concerns
each person. The growing tendency of using psychotropic substances for non-medical purposes is a global health prob-
lem which true magnitude is unknown. In Europe, the use of benzodiazepines for non-medical purposes varies between
11% -70% among the recipients of the substitution therapy. In 2013, 1.5 million analgesics, 1.2 million tranquilizers, 603
thousand stimulants and 128 thousand sedatives were used for non-medical purposes in the United States. The research
examining association between the use of psychoactive substances for non-medical purposes and suicide attempts was
done. 7.5% of the researched teenagers had non-prescribed opioids, and 4.8% of them had non-prescribed sedatives. The
outcomes of study revealed association of mental disorders and suicide attempts with non-medical use of opioids and
sedatives. In Georgia, 10.8% of interviewed men and 9.6% of women mentioned that at least once in their life they used
psychotropic medicines without a prescription. Of 400 survey participants who used psychotropic medicines without a
prescription, 169 had purchased it at the pharmacies. About 12% of respondents believe that tranquilizers / sedatives are
one of the most accessible means for achieving narcotic healing, 11% consuming psychotropic medicines without a pre-
scription, 25% mentioned that their friends receive tranquilizers or sedatives without a prescription. Due to the fact that
special regulations are needed to calculate the economic and social costs, the existence of assessment of costs related to
abuse of substances is reasonable. In terms of problems actuality, the purpose of this cost-of-illness study is the estima-
tion of impact of non-medical use of psychotropic substances on the material welfare of a society by examining the so-
cial cost of treatment, prevention, research, low enforcement and lost productivity. This prevalence based cost-of illness
study which will be performed in the retrospective way by means of bottom-up approach, will estimate the direct and
indirect costs of morbidity and mortality caused by non-medical use of psychotropic substances.
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World Health Organization (WHO) experts study air pollution levels in economically developed and less developed
countries and cities every year. In the cities with polluted air, overall mortality indicator exceeds the indiator of a little
more fresh air cities, by 15-20%. Air pollution is a critical risk factor for diseases that lead to death in case of 25% of
cardiovascular diseases, 29% of respiratory infections and in the event of lung diseases the indicator reaches to 43%.
According to findings of 2016, 4.2 million people died of air pollution, from which death of 3.8 million people were
caused by domestic air pollution. Unfortunately, there is a tendency of air pollution increase. Due to the WHO's 2017
announcement, air pollution, causes the death of 7 million people annually. Atmospheric air mostly gets dirty with car-
bon dioxide, hydrocarbons, nitrogen oxides, sulfur dioxide, soot, benzo(a)pyrene, suspended particulate matters (PM10,
PM2,5), etc. Pollutants, which appear in the atmosphere together with the exhaust gas, cause a real threat to the health
of the population and are directly related to the deterioration of the health of the population. Its impact on children is
highly important. They are especially vulnerable to environmental risks, particularly air pollution due to several factors.
The child's body is growing, in consideration of the proportion of body mass and height, he/she breathes more air, con-
sumes more food and water than adults; Consequently, in children, compared to adults, the burden and mortality associ-
ated with air pollution are higher. There is a state monitoring on air quality in Georgia. Today 6 Georgian cities
(Thilisi, Kutaisi, Batumi, Zestaponi, Rustavi and Chiatura) are monitored for air pollution, according to the research
data of the National Center for Disease Control and Public Health, the mortality in Georgia caused by air pollution dur-
ing 2008-2012 is devided into: mortality by the reason of atmospheric air pollution — 108000 accidents, air pollution
inside the buildings resulted by food preparation and solid fuel consumption for heating — 36000 cases of death, as a
result of secondary impact of tobacco smoke - 21,000 deaths. There is totally registered 605179 accidents (prevalence
rate - 13476.3), including 521947 new cases (incidence - 11622.8). 52% of new accidents were on children under the
age of 15. Compared to 2011, the incidence rate of respiratory diseases in children for 2012 increased and it was
35900.5. According to the research conducted by Yale University, Georgia takes 111™ place between 180 countries by
air pollution levels. The measures reducing the impact of polluted air on human health shall be based on normative-
legislative regulations in the field of atmospheric air protection. The goal of our research is to analyze the impact of air
pollution on the frequency of detection of Upper Respiratory Tracts infections and the characteristics of the disease pro-
gression in children, in these 6 cities of high pollution level. Research method is retrospective. In the research group
will enter patients from "Green City" Telavi. The period 2006- 2016 will be studied. The research group will include
pregnant women, children from such pregnancy from 0 to 5 years. According to the results of the research we will have
the ability to determine the correlation connection of air pollution level with the respiratory system — upper respiratory
system disease progression and characteristics.

Key Words: air pollution, pathology of upper respiratory tract.
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Healthcare Documentation Technologies (HDT) are considered as an essential part of modern healthcare system.
Thanks to advanced information technologies, nowadays, almost all healthcare facilities use Electronic Health and
Electronic Medical Records in developed world, however, this is a new era for developing countries. This review
shows the benefits of HDT in terms of healthcare quality management as well as the perspectives and challenges of
HDT for developing countries. Involvement of information technologies in healthcare has significantly positive impact
on the effectiveness and quality of provided medical service. E-Health has changed the way healthcare professionals
manage the patients. Reduced mistakes, improved clinical data, developed research approaches, organization and socie-
tal outcomes are few from the impacts of modern healthcare technologies. Moreover, Health Information System is of
utmost importance for low resource settings, as it makes national healthcare system more efficient and effective. Evi-
dence from several studies suggests that the E-Health System is especially beneficial in the context of communicable
and chronic disease management as it is successfully implemented in the management of HIV, TB and Diabetes (Fraser
et al., 2012, Ali et al., 2011). Open-Source Solutions Electronic Health Record (OSS) and Open Medical Record Sys-
tem can be named as greatest achievements of healthcare technologies in developing settings (Akanbi et al., 2012,
Avelino et al., 2012). Even though, HTD still remains as a challenge for many low-income countries, where due to a
significant economic and financial difficulties, establishment of E-Health approaches seems almost impossible and un-
realistic. The most important challenge for adopting modern electronic health tools in developing settings seems to be a
cost of the infrastructure and maintenance. Systematic review of E-Health requirements and limitations examines fol-
lowing aspects: integrated applications, patient portal, customer report, information coding system, and community
support (Syzdykova et al., 2017). The value of Medical Documentation is essential for high quality of patient care;
technology-enabled healthcare makes it possible. Transformation of health information technology and present
healthcare data is needed in modern healthcare system. Healthcare Documentation should be reviewed systematically
as process itself which demonstrates what can be improved and how. Moreover, governmental organizations, as well as
international agencies operating in the field of health issues are responsible for ensuring that country’s healthcare sys-
tem consists of effective and efficient, technology-enabled healthcare documentation.

Abbreviations: EHR - Electronic Health Record, EMR - Electronic Medical Record, HDT - Health Documentation
Technology, SRT —Speech Recognition Technology, HIV - Human Immunodeficiency Virus, TB -Tuberculosis
Keywords: EHR, EMR, HDT, SRT, healthcare quality management, developing countries
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Multidrug resistance (MDR) induced by the presence and overexpression of ATP-binding cassette transporters (ABC
transporters) makes serious problems in treating of various diseases, including cancers. The orally administered drugs
during the therapy are effluxed from the cells against the concentration gradient by these transporters using the energy
obtained from ATP hydrolysis, thus preventing the accumulation in cells of therapeutic concentration of pharmacologi-
cally active compounds. The substrates that can be transported include lipids, sugars, amino acids, steroids, peptides,
nucleotides, endogenous metabolites, ions and toxins, including antibiotics and chemotherapeutic drugs. Breast cancer
resistance protein (BCRP), encoded by the ABCG2 gene is a newly identified ABC transporter, shown to confer MDR
to a number of structurally and chemically unrelated compounds. It can transport both positively or negatively charged
drugs, hydrophobic or hydrophilic and conjugated or unconjugated substrates. Similar to P-glycoprotein (P-gp), BCRP
is also highly expressed in organs important for the absorption (the small intestine), elimination (the liver and kidney),
and distribution (the blood-brain and placental barriers) of drugs and xenobiotics, it is therefore increasingly recognized
for its important role in drug disposition and tissue protection. Thus, analogous to the case of P-gp, inhibitors of BCRP
could be used not only to reverse MDR mediated by this transporter but also to alter the pharmacokinetics of BCRP
substrate drugs, including their intestinal absorption, biliary excretion, and brain penetration, causing beneficial or ad-
verse drug interactions. Flavonoids are biologically active polyphenolic compounds that are widely distributed in the
plant kingdom. There is increasing scientific and public interests in these compounds because of their potential uses for
improving human health. Several studies showed that higher utilization of flavonoids-rich dietary was associated with a
lower incidence and mortality rates of diverse degenerative diseases such as cancer and cardiovascular disease. There is
accumulating evidence that many of these compounds can interact with the major drug transporters (MDR-associated
proteins, BCRP) in the body, leading to alterations in the pharmacokinetics of substrate drugs, and thus their efficacy
and toxicity. Numerous studies demonstrated that a number of bioflavonoid interact with BCRP as substrates, inhibi-
tors, and/or modulators of gene expression. Evidence suggests that BCRP plays a role in mediating the disposition of
these compounds. In conclusion it can be noticed that since flavonoids may affect the metabolic pathways shared by
many important clinical drugs, drug-flavonoid interaction is becoming a growingly significant concern. This raises con-
sideration about the safe use of flavonoid supplements and flavonoid-containing remedies.

Fig. 1: Basic structure of flavonoid

Key Words: Multidrug resistance (MDR), Breast cancer resistance protein (BCRP), Flavonoids
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The Aim of this study is to determine trends in the field of health of Pregnant women and Newborn during implemen-
tation the state programs of antennial care in Georgia in 1996-2016 years. Methodological basis of this research is the
qualitative research, method of cabinet research (“Desk Research”), it was used gathering, descriptive, systematization,
comparison, analysis, interpretation of statistical dates. The date on Mothers and child health indicators were taken
from the National Center for Disease Control and Public Health , National Statistics Office of Georgia. Regulations of
the Government of Georgia and normative acts of the Ministry of Labor, Health and Social Protection were used for
study the legal basis. The following indicators have been studied: the dynamics of birth, Mortality and Morbidity of
children under the age of 0-1, neonatal mortality, early neonatal mortality, late neonatal mortality, perinatal mortality,
stillbirth, the total number of the childbirth, including at home and in the medical establishment, percentage of the
childbirth receiving by the qualified medical staff; Percentage of the timely addressed of pregnant women and 4 full
visits, Percentage of the childbirth to the end of the pregnancy and the timely childbirth, Percentage of the physiologi-
cal and pathological childbirth and caesarean section (urgent, planned, demanded by pregnant woman), The number
and rate of maternal mortality. In the 1996-2016 years was improved parameters of antenatal care, was increased an-
tenatal visits,was improved the financial and geographical availability of maternal and child health care service. Despite
the fact that in recent years, with the help of the state health care program increased antenatal visits, there is still im-
portant the preventable maternal mortality. Outcomes of the pregnancy are bad; High rates of perinatal mortality and
stillbirth, causes of the maternal death, structure of the diseases that developed during pregnancy are indicates that the
quality of antenatal care does not fit to the standard, identification of risks in the fetus and the pregnant woman, their
prevention and treatment inadequate and not correspond to international standards.

Keywords: antenatal care, caesarean section, maternal mortality, perinatal mortality.
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Effective pain management in the terminally ill patient requires an understanding of pain control strategies. Ongoing assessment of pain is crucial and can be accom-
plished using various forms and scales. It is also important to determine if the pain is nociceptive (somatic or visceral pain) or neuropathic (continuous dysesthesias or
chronic lancinating or paroxysmal pain). Nociceptive pain can usually be controlled with nonsteroidal anti-inflammatory drugs or corticosteroids, whereas neuro-
pathic pain responds to tricyclic antidepressants or anticonvulsants. Relief of breakthrough pain requires the administration of an immediate-release analgesic medica-
tion. If a significant amount of medication for breakthrough pain is already being given, the baseline dose of sustained-release analgesic medication should be in-
creased. If pain does not respond to one analgesic medication, physicians should use an equianalgesic dose chart when changing the medication or route of admin-
istration. Opioid rotation can be used if pain can no longer be controlled on a specific regimen. The impact of unresolved psychosocial or spiritual issues on pain
management may need to be addressed. Pain syndromes can be nociceptive (somatic or visceral pain) or neuropathic (continuous dysesthesias or chronic lancinating
or paroxysmal pain). With correct identification of the pain syndrome, physicians can provide better pain control using appropriate adjuvant therapies and interven-
tions. It is still important to apply basic pain management principles in terminally ill patientNociceptive pain is the result of actual or potential tissue damage and
includes somatic and visceral pain. Somatic pain presents as an aching, throbbing, stabbing or pressure sensation, and its source is skin, muscle or bone. Visceral pain
presents as a gnawing, cramping, aching, sharp or stabbing sensation, and it comes from internal organs. Somatic Pain is skin or musculoskeletal pain usually re-
sponds to nonsteroidal anti-inflammatory drugs (NSAIDs). Patients who cannot tolerate NSAIDs because of gastrointestinal side effects may be able to tolerate cho-
line magnesium trisalicylate (Trilisate). Compared with NSAIDs, the new selective cyclooxygenase-2 inhibitors (COX-2), which include celecoxib (Celebrex) and
rofecoxib (Vioxx), are associated with less gastromucosal injury and less medication-induced dyspepsia. However, COX-2 inhibitors are more expensive than
NSAIDS, and they provide no advantage with regard to analgesic effect. Bone pain typically cannot be completely controlled with narcotics. Therefore, adjuvant
agents are added to the narcotic regimen. First-line adjuvant therapies for bone pain include NSAIDs and corticosteroids such as prednisone (30 to 60 mg per day
taken orally), dexamethasone (Decadron; 16 mg per day taken orally) and methylprednisolone (Medrol; 120 mg per day taken orally). Bisphosphonates, calcitonin-
salmon (Calcimar) or palliative radiotherapy may be used as adjuvant treatment in patients whose pain does not respond to NSAIDs or corticosteroids. Bisphospho-
nates have been shown to reduce pain from bony metastasis.The bisphosphonate pamidronate (Aredia) has been used in the treatment of bone pain; the currently
recommended dosage is 90 mg given intravenously over two to four hours once a month. Calcitonin is available for intranasal, intramuscular, intravenous or subcuta-
neous administration. However, this agent is less effective than other adjuvant medications, and it must be taken for several weeks before it becomes effective. Con-
sequently, calcitonin therapy should be reserved for use in patients with refractory bone pain. Visceral Pain is the most common pain syndrome related to the visceral
organs is associated with partial or total bowel obstruction. The first step in the treatment of this pain is to reduce the amount of gastrointestinal stimulation by limit-
ing intake to clear liquids and administering antiemetics. If these measures are not successful, an anticholinergic drug may control the pain. Scopolamine, adminis-
tered subcutaneously or transdermally (Transderm Scop), may alleviate symptoms by reducing peristalsis and secretions. Octreotide (Sandostatin) or corticosteroids
may be used in patients with refractory visceral pain. Neuropathic pain has two distinct types. The first consists of continuous dysesthesias, which are characterized
by continuous burning, electrical sensations or other abnormal sensations. The second is chronic lancinating or paroxysmal pain, which is described as a sharp, stab-
bing, shooting, knifelike pain, often with a sudden onset. Sustained-release preparations for pain control have provided physicians with multiple therapeutic options.
However, breakthrough pain can be expected to occur when a sustained-release analgesic medication becomes less effective in controlling pain. In one study, hospice
patients experienced an average of about three episodes of breakthrough pain per day, with the pain having a mean intensity of 7 on a 10-point scale. Because of the
high incidence of breakthrough pain, it is important for patients to have immediate-release analgesic medication available. Each dose of this medication is usually 10
to 30 percent of the total daily dose of sustained-release analgesic medication. For example, the patient who is receiving 60 mg of sustained-released morphine twice
daily should have 15-mg doses (range: 12 to 36 mg) of immediate-release morphine available to manage breakthrough pain. The frequency of use can be 15 mg every
hour until pain is controlled, or more frequently than every hour if a health care professional is present while the patient is taking the doses. In patients who are using
a significant amount of medication for breakthrough pain, the increase in the dose of sustained-release analgesic medication should reflect the total breakthrough dose
taken in 24 hours. One strategy for this increase is to use 25 percent of the total dose of immediate-release medication when slight reduction of pain is needed, 50
percent when moderate reduction is needed and 100 percent when severe reduction is needed.For instance, a patient reports taking a total of 60 mg of immediate-
release morphine for breakthrough pain in the past 24 hours. The assessment reveals that the patient is in moderate pain, so the baseline dose of sustained-release
morphine, when given twice daily, should be increased by 15 mg per dose (for a total increase of 30 mg per day). When the baseline dose of sustained-released anal-
gesic medication is increased, the dose of the immediate-release medication also needs to be increased accordingly. Changing medications and routes one of the most
difficult challenges physicians face in providing pain management at the end of life is how to change from one medication to another, from one route of administra-
tion to another, or both. An equianalgesic dose chart can facilitate these changes. The conversions in the chart are based on studies of the effects of single doses of
different pain medications, usually in comparison with the effects of 10 mg of parenterally administered morphine. In using the equianalgesic chart to change from
one route of administration to another, for example, equianalgesic doses of morphine are 10 mg for intravenous administration and 30 mg for oral administration.
Simply put, the equivalence of intravenously administered to orally administered morphine is 1 to 3. Hence, the patient who has been receiving 60 mg per day of
intravenously administered morphine would be given 180 mg per day of orally administered morphine. In some instances, both the medication and the route of ad-
ministration must be changed. For example, a patient who has been controlled on 30 mg per day of orally administered hydromorphone progresses to the point where
the oral route is no longer tolerated. The decision is made to change to a continuous infusion of morphine. The equianalgesic dose chart shows that 7.5 mg of orally
administered hydromorphone is equivalent to 10 mg of parenterally administered morphine. Therefore, the total daily dose of intravenously administered morphine
would be 40 mg, or 1.7 mg per hour. The fentanyl patch (Duragesic) can provide pain control in patients who are unable to swallow medications. Because no paren-
teral access is required, the patch can be applied by the patient, a family member or other caregiver. In one study, the fentanyl patch provided pain control equivalent
to that achieved with subcutaneously administered morphine. In another study,patient compliance with the patch and acceptance of the treatment were excellent, and
side effects were similar to those with other opioids. In the recommended conversion, 1 mg of the fentanyl patch is equivalent to 2 mg per day of orally administered
morphine. Thus, a patient who has been taking 50 mg per day of orally administered morphine would start with a 25-mg fentanyl patch. Because the patch takes
approximately 12 hours to become effective, the morphine should be continued during that period. The fentanyl patch is difficult to titrate, and a steady state may not
be achieved for three to four days. Consequently, some form of immediate-release analgesic medication should be available to manage breakthrough pain. Opioid
tolerance in most terminally ill patients, escalating pain is related to progression of their disease. Tolerance of orally or parenterally administered opioids develops in
some of these patients. When pain is no longer controlled on a specific regimen, opioid rotation is a possible solution. Opioid rotation includes changing to a different
medication using the same route of administration, maintaining the current medication but changing the route of administration, or changing both the medication and
the route of administration. If opioid rotation does not control pain, epidural analgesia is an effective option. The equivalence conversion for parentally to epidurally
administered morphine is 3 to 1. Cognitively impaired patients the assessment of pain is based on the patient's description of the pain and rating of its intensity. Pa-
tients who, for whatever reason, are cognitively impaired have lost some of their ability to communicate. As a result, their pain tends to be undertreated. Because of
their pain, these patients are more likely to become aggressive. The assumption that cognitively impaired patients cannot use a pain scale is inaccurate. In one
study, 65 percent of patients with significant cognitive impairment were able to use a word-anchored pain scale (i.e., with zero indicating no pain and 5 indicating the
worst pain ever felt). The patients responded best when they were given sufficient time to process information. In addition, nonverbal signs of pain, such as a fur-
rowed brow, agitation or moaning, are excellent pain indicators in patients who are unable to articulate their pain level. Psychosocial or spiritual pain is successful
pain management requires a holistic approach to the broad spectrum of problems in patients who are at the end of life. When providing pain management to these
patients, physicians need to recognize the impact that unresolved psychosocial and spiritual issues can have on pain management. A multidiscipline hospice team can
provide support for terminally ill patients. Uncontrolled pain despite receiving the best treatment family physicians can provide, some terminally ill patients continue
to have pain. In these instances, a pain subspecialist can provide advanced pain management options such as epidural catheters and nerve blocks.
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In the review has been considered mixture of enantiomers and its action in the drug on the example of thalidomide. The
importance of stereochemistry in drug action is gaining greater attention in medical practice, and a basic knowledge of
the subject will be necessary for clinicians to make informed decisions regarding the use of single-enantiomer drugs.
Enantiomer known as an optical isomer (and archaically termed antipode or optical antipode) is one of
two stereoisomers that are mirror images of each other. The geometric structure of a molecule can also have a dramatic
effect on how that molecule tastes or how it functions as a drug. The geometric structure of a molecule is also
responsible for its chemical properties, such as its strength as an acid or base. The antibacterial drug chloramphenicol is
commercially produced as a mixture of the two compounds. One three-dimensional arrangement of atoms is an active
drug, the other geometric structure is ineffective as an antibacterial agent. Many of the drugs currently used in
psychiatric practice are mixtures of enantiomers. For some therapeutics, single-enantiomer formulations can provide
greater selectivity's for their biological targets, improved therapeutic indices, and/or better pharmacokinetics than a
mixture of enantiomers. The human body is stereo specific, therefore enantiomers frequently exhibit very different
biological activity because of interactions with active sites of enzymes resulting in differences in pharmacological
activity and pharmacokinetic and pharmacodynamics effects. Chirality is thus a critical factor having a large impact on
drug profiles, action, metabolism, and toxicity. In many cases, one enantiomer may produce the desired therapeutic
effect, while the other may be inactive or even toxic. Example of these is Thalidomide — drug with tragic side effects.
Thalidomide was synthesized in West Germany in 1953 by Chemie Griinenthal. It was a sedative that was found to be
effective when given to pregnant women to combat many of the symptoms associated with morning sickness.
Thalidomide consists of two rings with different chemical makeups. The ring on the right resembles a structure similar to
hypnotic drugs and is thought to have sedative properties. The period of pregnancy when the symptoms of morning
sickness are most severe coincides almost exactly with the period of most rapid limb growth in the fetus, so,
unfortunately, the drug was taken at the worst possible time during the pregnancy to damage the fetus. In cases of drug
toxicity like this when one enantiomer is active (often called the eutomer) and the opposite enantiomer is toxic (called
the distomer), the obvious solution is to resolve the racemic mixture into the two enantiomers and administer only the
safe (R) isomer as a pure enantiomer. Unfortunately, it is now known that, in the case of thalidomide, administration of
the enantiomerically pure (R) isomer would not have prevented the disaster since this isomer undergoes racemization in
vivo; in other words, administration of the pure enantiomer results in formation of a 50/50 racemic mixture in the
bloodstream. The geometric structure of a molecule can also have a dramatic effect on how that molecule tastes or how it
functions as a drug. The geometric structure of a molecule is also responsible for its chemical properties, such as its
strength as an acid or base. The antibacterial drug chloramphenicol is commercially produced as a mixture of the two
compounds. One three-dimensional arrangement of atoms is an active drug, the other geometric structure is ineffective
as an antibacterial agent.
Key Words: Drug, Enantiomers, thalidomide, toxic, isomer, affect.
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The pineal gland can become calcified by the action of synthetic calcium and fluoride this can happens in humans at the
age of 7 or around 9. The pineal gland is a small endocrine gland found deep within the brain near the center of the brain
in the epithalamus. Its known function is to secrete melatonin which is a serotonin derived hormone. Which regulates the
sleep cycle or the circadian rhythm nearly all vertebrates have a pineal gland or an equivalent of it. The many methods to
decalcify the pineal gland is simply by lowering the Ca®" intake and to limit it after puberty so no Ca*" lacking in the
body causes any health issues. It is significance to put the attention also on what will happen if were able to decalcify the
pineal gland what will unlock from the many secrets on body hides. The pineal gland is a small endocrine gland found
deep within the brain near the center of the brain in the epithalamus. Its known function is to secrete melatonin which is
a serotonin derived hormone. Which regulates the sleep cycle or the circadian rhythm nearly all vertebrates have a pineal
gland or an equivalent of it. The pineal gland is the only organ in brain which is not paired and is a reason why many
researchers have been interested in it and many called it the mysterious gland. The pineal gland becomes "calcified" in
humans in the age of two years by the effect of synthetic calcium and phosphorus which is found nowadays in the water
supplies. This causes the pineal gland to become hardened or in this case "blocked" this can be linked to aging process.
the process of decalcifying the pineal gland mostly depends on the dietary and on the concept of lowering the calcium
intake to our body this speaking on the scientific side of view as speaking on the spiritual level mediation have been
proved to also help in "activating " it if speaking in Hindu concept and its said its one of the seven chakras. The many
methods to decalcify the pineal gland is simply by lowering the Ca*" intake and to limit it after puberty so no Ca®" lack-
ing in the body causes any health issues. It is significance to put the attention also on what will happen if were able to
decalcify the pineal gland what will unlock from the many secrets on body hides. To bring the attention to the pineal
gland and its importance and to help decrease the amount of calcium intake and expand our knowledge of the pineal
gland.

Key words: pineal, gland, decalcification, chakras and body.
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The liver is one of the major and principal internal organs of the human body. It is the main organ for the metabolism
and detoxification of drugs and environment chemicals. It is the main organ where exogenous chemicals are metabo-
lized and eventually excreted. It is often the most vulnerable target for toxicity from orally ingested chemicals according
Ira. S. Richards: Principles and Practice of toxicology in public health. This special organ for metabolism and detoxifi-
cation of drugs and some other bimolecular is made up of cells hepatocytes, endothelial cells, Kupffer cells and Stellate
to cells. The hepatocytes directly receive chemicals from the venous return of the digestive tract, including toxicants
and drugs. The role of the liver in drug metabolism and detoxification makes it to be highly susceptible to be exposed
to different chemicals that can alter its functions which can result in liver dysfunction, cell injury [necrosis, steatosis,
cholestatis, cirrhosis, vascular injury and Neoplasia. Despite the fact that the liver has the amazing tendency or ability to
regenerate itself through mitotic division, this mitotic division can be inhibited or stopped as a result of toxins or infec-
tions causing hepatic damage and death. Due to blood flows from the stomach and intestine, the liver is the first internal
organ to encounter a number of ingested toxicants. The abuse use of drugs inducing liver injury is a major challenge for
the pharmaceutical industries and physicians. The aim of this study is to discuss briefly 2 agents or toxic substances
with high risk of causing hepatotoxicity. The agents in this study were Alcohol and Acetaminophens. Articles were
gathered from different textbooks, health journals, and website base on the topic at hand (Hepatoxicity).Public aware-
ness, health programs and other health activities would be of great help to inform the entire public the danger heavy
consumption of alcohol and acetaminophens could impose to their liver.

Key words: Metabolism, detoxification, exogenous chemicals, hepatocytes, necrosis, steatosis, cholestatis, cirrhosis,
vascular injury and Neoplasia, mitotic division, alcohol and acetaminophens.
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Pharmacy practice and education in general—as well as the availability, affordability, and accessibility of quality, safe,
and effective essential medicines—are critical to the success of a health care delivery system. Since the 1990s, pharma-
cy practice and education in Nigeria have changed considerably. Pharmacy education in the country has undergone a
modest transformation from a science-based curriculum to a blended science- and practice-based curriculum. In recent
studies conducted by the ministry of health in Nigeria shows the historical development of pharmacy education from
one school of pharmacy in the 1920s to about twenty schools 40 years later. Nigeria has a population of over 160 mil-
lion and there are 129 universities in Nigeria comprising 40 federal, 38 State, and 51 private universities accredited by
the NUC. In which 40 of them are accredited to study and practice pharmacy, The study also looked at the continuous
efforts made to produce the pharmacist with the requisite competency for the ever-changing roles in meeting the dy-
namic and varied needs of patient. Through the emergence of pharmaceutical care and collaborative drug therapy man-
agement globally, pharmacists in Nigeria have equally started engaging in patient-centered care with other health pro-
fessionals as a team. Achievements and challenges during the last two decades are described. Considering the recom-
mendations and ways forward, there is a need to promote inter-professional education and collaborative care at various
levels, with an aim to harness the mutual integration and respect of health professionals into the healthcare processes to
benefit patients and the health system. The potential for pharmacists to be involved in public health intervention pro-
grams remains largely untapped. Conclusively, chaotic drug distribution system, professional complacency and con-
servatism, extrinsic system failures, and inadequate human resources for health remain challenging in Nigeria's phar-
maceutical sector and the healthcare system. In the future, progressivity in developmental growth could augment rapid
extension of pharmacy education and practice related to the increasing number of pharmacy graduates and pharmacists,
use of information and technology system, and expansion of clinical and nonclinical services offered by pharmacists.
Evidence-based information for policymaking and implementation might assist in advancing the pharmacy profession
and practice in the country.

Key Words: 3D Pharmacy practice, education, Nigeria.
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Nurses play a vital role in the delivery of healthcare services globally. They are the backbone of the healthcare delivery
system, and without their contribution healthcare services would not be delivered efficiently. The contribution of physi-
cians and other healthcare professionals are also equally important, as they also contribute towards the provision of effi-
cient healthcare services. Nurses can perform several roles including being an educator, counselor, communicator, pa-
tient advocate as well as a caregiver. They often spend more time with patients, assisting in the rehabilitation, promotion
and restoration of health. The essential fundamental of practice for the registered nurse is to deliver complete, patient-
focused care. All the actions and activities of a nurses are guided by six values which are care, compassion, courage,
communication, competence and commitment. The nursing process, which is a series of structured steps is also utilized
by nurses to provide excellent care. There are five phases in the process, and they include assessment, diagnosis, out-
come identification & planning, implementation, and evaluation. Assessment includes a physical assessment, and they
are instrumental in the laboratory assessment. Essentially, in the nursing practice the nurse aims to diagnose and treat
actual or potential health problems. Nurses make up part of the medical team responsible for decision making. Other
members include the physician, anesthesiologist and the medical technician.

Keywords: Care, healthcare, nurses.
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The impact of Arabs on Medicine and Pharmacy on the world cannot be overstated. However, the development in Phar-
macy education and practice in Arabic-speaking Middle Eastern countries slowed down and stagnated around traditional
curricula and apothecary pharmacy for decades. This recession includes: past and current periods conflict, occupation,
social and economical pressures and political instability. As a result level of pharmaceutical education and services in
the community and hospital sectors has been poor. Egypt with a population of over 82 million. The college of Pharmacy
at Cairo University is considered the oldest pharmacy program in the Middle East, from 1824 AD. There are an estimat-
ed 138,000 pharmacists and 60,000 community pharmacies in Egypt (2011). A large vaccine and generic medicine in-
dustry has been established. The number of pharmaceutical companies in Egypt is the largest in the region and produc-
tion covers most of the local consumption. Some of the products are being exported to African, Middle Eastern, and
Eastern European countries. Clinical Pharmacy profession is not in forward in Egypt. On a governmental level, there
was resistance to create a larger role for pharmacists in health care settings, although there were some attempts to estab-
lish hospital and clinical pharmacy departments at the Egyptian Drug Authority and the Ministry of Health to set the
grounds for such practice. Current legislation does not offer a clear, detailed, and workable scope of practice, which in-
cludes professional and legal requirements. That is reason why Pharmacy practice, like Medication therapy management
is not currently widely applied in Egypt. However, Pharmacists from the National Cancer Institute and Children’s Can-
cer Hospital have the concepts of medication therapy management on the individual patient’s level, and separate from
the dispensing process. Yet, many challenges face the pharmaceutical sector in Egypt. Inclusion of clinical pharmacy in
pharmacy education and in hospital practice is essential. Also, the pharmaceutical industry needs to expand into the area
of active pharmaceutical ingredients manufacturing.

Key Words: Pharmacy practice, clinical pharmacy, Egypt
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3D modeling is the process of developing a mathematical representation of the surface of an object in three di-mensions
with specialized software. The product is called a 3D model. This model can be physically created us-ing 3D printing
devices. In 1981, Hideo Kodama of Nagoya Municipal Industrial Research Institute invented the methods for fabricat-
ing three-dimensional plastic models with photo-hardening thermoset polymer. In 1984, Chuck Hull from 3D Sys-tems
Corporation produced stereolithography fabrication system, in which layers were added by curing photo-polymers with
ultraviolet light lasers. The developments in 3D printing gathered attention of engineering fields. The open patents and
the use of cheap materials popularized it. It took place in education and production of cus-tom made prosthesis in medi-
cine. 3D bio-printing consists of 3 stages. The first stage is the creation of a 3D model. The second stage is to convert
the 3D object data into an STL file format, by approximating the contours of the 3D object with a series of tessellated
triangles. Finally, the STL file is sent to a 3D printer for production. The detailed knowledge of human anatomy is im-
portant for medical students and doctors of various departments, especially for those in surgical departments where
technical skills are developed based on anatomical knowledge. In various studies, education with 3D products shows
positive results. 3D products are relatively cheap, easier to store, scalable, dissectable, ethically unproblematic and able
to show rare cases. Education with the use of 3D products is safe and tolerant in regard to mistakes. Also it gives an op-
portunity for pushing the limits.

Key Words: 3D printers, medical education
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Background: Hepatocyte transplantation is a promising treatment for several liver diseases and can also be used as a
"bridge" to liver transplantation in cases of liver failure. Although the first animal experiments with this technique be-
gan in 1967, it was first applied in humans in 1992. Unfortunately, unequivocal evidence of transplanted human hepato-
cyte function has been obtained in only one patient with Crigler-Najjar syndrome type I, and, even then the amount of
bilirubin-UGT enzyme activity derived from the transplanted cells was not sufficient to eliminate the patient's eventual
need for organ transplantation. Methods: A literature review was performed using MEDLINE and library searches. Re-
sults: This review considers the following: 1) Alternatives or Bridges to orthotropic liver transplantation (OLT); 2) So-
lutions to the shortage of organs; the shortage of organ donors has impeded the development of human hepatocyte
transplantation, and immortalized hepatocytes in particular could provide an unlimited supply of transplantable cells in
a nearly future; and 3) Future Directions. We review these efforts along with hepatocyte transplantation over the last 20
years. Conclusion: OLT is a standard method of treatment for patients with severe and end-stage chronic liver disease.
However, the chronic shortage of donor livers and parallel growth of the transplant waiting list mean that a substantial
proportion of patients will die while waiting for a donor liver. Although attempts to reduce the waiting list by use of
split-liver and living-related live donor techniques have had some impact, additional approaches to management are
vital if the mortality rate is to be significantly reduced. This review examines potential hepatocyte sources, methods of
hepatocyte isolation, and protocols for preservation that have been successfully established, along with an overview of
clinical results.
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Introduction: Obesity is an enormous social problem associated with substantial modulation of adipose tissue structure,
involving adipogenesis, angiogenesis, and extracellular matrix remodeling tissue architecture and function. Perivascular
adipose tissue (PVAT) is an accumulation of adipose tissue around vasculature, which re-leases a variety of biological-
ly active molecules, such as adipokines and cytokines, to regulate vascular smooth muscle cells. Undoubtedly, PVAT
monitors endothelial function and its role can be protective or detrimental. Car-diovascular disease (CVD) is highly
associated with obesity and the metabolic syndrome. Risk factors for CVD are: hypertension, dyslipidaemia, increased
visceral adipose tissue mass, diabetes, obesity, etc. It is still unclear how adipose tissue depot contributes to the patho-
genesis of CVD and because there is a lack of data regarding the morphogenesis of vascular alterations, we aimed to
investigate morphological changes of both blood vessels wall and adipose tissue in cases with CVD and whether peri-
coronary epicardial adipose tissue (EAT) is associated with vascular risk factors and coronary atherosclerosis. Materials
and Methods: Material was received from the necropsies of patients who had suffered from a cardiovas-cular attack.
Classical histological technique was applied. Results: We found alterations in the affected blood vessels; the tunica inti-
ma was thickened, which is in fact fibro-sis and increased epicardial adipose tissue. The luminal surface of the intima
formed a markedly wavy configura-tion. PVAT was increased in amount and surrounded the blood vessels. Conclu-
sions: Coronary artery segments involved in cardiovascular disease are characterised by diffuse intimal thickening with-
out lipid or calcium content. The results support the hypothesis that EAT affects coronary athero-sclerosis and possibly
increases coronary risk.
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The terms “xenobiotic metabolism” and “xenobiotic-metabolizing enzyme” will be used in preference to drug metabolism” and
drug-metabolizing enzyme because most of the enzymes involved recognize various substrates including drugs, industrial chemicals
and environmental contaminants), which is central to bioavailability, drug clearance, and first-pass effects. It comprises Phases 0
(entry into cells), I (introduction of a reactive group), I (conjugation with polar moieties), and I1I (export). Xenobiotic-metabolizing
enzymes usually mediate detoxification but can form reactive intermediates causing toxicity. Cytochrome P450s (CYPs) dominate
Phase 1. In particular, the CYP1, CYP2, CYP3, and CYP4 families (induced by polycyclic aromatic hydrocarbons, barbiturates,
glucocorticoids, and peroxisome proliferators, respectively) are central to xenobiotic metabolism. Phase II metabolism by glutathi-
one S-transferases, Uridine 5'-diphospho(UDP)-glucuronosyltransferases, sulfotransferases, N-acetyltransferases, and epoxide hy-
drolases typically generates excretable hydrophilic metabolites. Finally, Phase III xenobiotic transporters in the liver and intestine
remove xenobiotics and metabolites from cells. These processes are key to the disposition and excretion of lipophilic compounds.
Medicines are required for humans to cure diseases but at the same time, they are foreign objects to the body. Hence, the human
body tries to excrete the mat the earliest. It is highly desirable that the medicines get eliminated from the human body immediately
after showing their drug action. The longer time the drug spends in the body, the greater are its side effects. The human body has a
natural mechanism to eliminate these foreign objects (medicines). This is mainly facilitated by the process known as drug metabo-
lism. Drug metabolism also known as xenobiotic metabolism is the biochemical modification of pharmaceutical substances or xeno-
biotics respectively by living organisms, usually through specialized enzymatic systems. Drug metabolism often converts lipophilic
chemical compounds into more readily excreted hydrophilic products.it takes place mostly in liver,and other sites in the body like
Intestinal mucosa, kidney, lungs, skin and adrenals. ~An inactive or weakly active substance that has an active metabolite is called
a prodrug, especially if designed to deliver the active moiety more effectively.There are three phases of metabolism: Phase I
(functionalization): Non polar drugs are either inactivated; or activated in some cases, by metabolic introduction of polar function-
al groups like carboxyl (-COOH), hydroxyl (-OH), amino (NH,), and sulthydryl (-SH) into the substrate molecule through: (A)
Oxidation: hydroxylation, oxide formation, alcohol oxidation, aldehyde oxidation, deamination, dealkylation, desulfuration and
dehalogenation. (B)Reduction: azo reduction, nitro reduction and aldehyde or ketone reduction. (C) Hydrolysis of amides and
esters. (d) Removal of non-polar alkyl group to expose potential polar group. Phase II (conjugation and enzymatic synthesis): In
this phase an existing functional group (already presents in the drug molecule or created by phase I metabolism) such as alcohol,
phenol, amine is masked or inactivated by a process of: Synthesis, such as methylation, acylation, thiocyanate formation and mer-
captouric acid formation,sulfation. (B) Conjugation with glucuronic acid, amino acids or sulfate which further increase the polarity
of the drugs  or (xenobiotics). Thus the administered drug can be excreted in one foreign ingested chemical of the following
forms: 1- Unaltered. 2- Oxidized, reduced or hydrolyzed. 3- Conjugated. Examples of some intrinsically active drugs that con-
verted to active metabolites: The oxidation of phenylbutazone to oxyphenbutazone. The demethylation of imipramine to desimpra-
mine. The cleavage of the ethyl ether group of phenacetin to acetaminophen. Hepatic microsomal enzymes (oxidation, conjuga-
tion) Extrahepatic microsomal enzymes (oxidation, conjugation) Hepatic non-microsomal enzymes (acetylation, sulfation, GSH,
alcohol/aldehyde dehydrogenase, hydrolysis, ox/red) Phase III, the conjugated xenobiotics may be further processed, before being
recognised by efflux transporters and pumped out of cells. Drug metabolism often converts lipophilic compounds into hydrophilic
products that are more readily excreted. Reversal of order of the phases: Not all drugs undergo Phase I and II reactions in that order.
For example, isoniazid is first acetylated (a Phase II reaction) and then hydrolyzed to isonicotinic acid (a Phase I reaction).Enzymes
involved in xenobiotics metabolismPhase 1 oxygenases: Cytochrome P450s (P450 or CYP) C and O oxidation, dealkylation, others
Flavin-containing monooxygenases (FMO) N,S,and P oxidation Epoxide hydrolases (mEH, sEH) Hydrolysis of epoxides Phase 2
transferases: Sulfotransferases (SULT) Addition of sulfate, UDP-glucuronosyltransferases (UGT) Addition of glucuronic acid Glu-
tathione-S-transferases (GST) Addition of glutathione N-acetyltransferases (NAT) Addition of acetyl group Methyltransferases
(MT) Addition of methyl group.Example of drug metabolism: Acetaminophen metabolism: At therapeutic doses, 90% of APAP is
metabolized in the liver to sulfate and glucuronide conjugates that are then excreted in the urine. The remaining 10% is metabo-
lized via the cytochrome CYP2E1 (P450 2E1) to a toxic, reactive, N-acetyl —P-Benzoquinone (NAPQI). NAPQI binds covalently
with hepatocyte macromolecules, producing hepatic cell lysis with normal doses, NAPQI is rapidly conjugated with hepatic gluta-
thione, forming a nontoxic compound which is excreted in the urine. With toxic doses, however, the sulfate and glucuronide path-
ways become saturated, resulting in an increased fraction of acetaminophen being metabolized by CYP2E1. NAPQI begins to accu-
mulate once glutathione stores are depleted by about 70%. Chronic alcoholics are at increased risk of developing severe hepatic
disease even at therapeutic doses.In contrast, acute alcohol ingestion is not a risk factor for hepatotoxicity and may even be protec-
tive by competing for CYP2E1.Alcohol acts at least in part by induction of CYP2EI, which results in enhanced generation of
NAPQL.

Keyword: drug, metabolism, hydrophilic, xenobiotics.
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The toxic effects of lead have been recognized since ancient times. Today, lead and its compounds are some of the most
well[Jstudied environmental toxicants. There are Common toxic agents also heavy metals, drugs, organophosphates,
bacterial, and animal neurotoxins. Among heavy metal exposures, lead exposure is one of the most common exposures
that can lead to significant neuropsychological and functional decline in humans. Lead toxicity is an important environ-
mental disease and its effects on the human body are devastating. There is almost no function in the human body which
is not affected by lead toxicity. Though in countries like US and Canada the use of lead has been controlled up to a cer-
tain extent, it is still used vehemently in the developing countries. This is primarily because lead bears unique physical
and chemical properties that make it suitable for a large number of applications for which humans have exploited its ben-
efits from historical times and thus it has become a common environmental pollutant. Lead is highly persistent in the
environment and because of its continuous use its levels rise in almost every country, posing serious threats. Lead is a
metal with many recognized adverse health side effects, and yet the molecular processes underlying lead toxicity are still
poorly understood. Lead poisoning causes severe effects and is a matter of serious concern, yet importantly, it is prevent-
able. The best approach is to avoid exposure to lead. It is recommended to frequently wash the hands and also to increase
their intake of calcium and iron. Vacuuming frequently and eliminating the use and or presence of lead containing ob-
jects like blinds and jewellery in the house can also help to prevent exposures. House pipes containing lead or plumbing
solder fitted in old houses should be replaced to avoid lead contamination through drinking water. It is believed that hot
water contains higher lead levels than dose cold water, so it is recommended that for household uses cold water should
be preferred to hot water. The treatment for lead poisoning consists of dimercaprol and succimer. Due to the persistent
findings on cognitive deficits caused by lead poisoning particularly in children, widespread reduction of exposure should
be mandatory. In order to prevent lead poisoning and toxicity, proper diagnosis is a primary and rather important issue.
In order to make a proper diagnosis, an inquiry about the possible routes of exposure is a must. The inquiry should in-
clude medical history and determination of clinical signs. The involvement of proper staff, i.e. clinical toxicologists and
medical specialists, can help in establishing proper diagnosis and treatment. Several methods are used to detect elevated
blood lead levels. The presence of changes in blood cells visible under the microscope or deletion of dense lines in the
bones of children seen on X-ray are signs used for detecting lead poisoning. However the main tool to detect elevated
levels of body lead is to measure the level of lead in blood samples. This test gives however only an account of lead pre-
sent in circulating blood but cannot show how much lead is stored in the body.

Key Words: Lead, heavy metals, lead toxicity, lead poisoning.
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Nanoscaled systems for drug delivery
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Within past few decades nanotechnology became an extremely important component of pharmaceutical sciences and
finds various utilizations in drug delivery systems in enhancing therapeutic performance of drugs. The prefix "nano"
refers to one-billionth of a meter. The term "nanotechnology" is used to refer to the creation of objects with dimensions
between 1.0 and 100.0 nm. Encapsulation of active compounds into nanoparticles becomes a very promising way of
preventing drug degradation, decreasing toxic effects, improving bioavailability, and controlling the rate of drug release.
The main advantage of particulate drug delivery systems such as polymeric nanoparticles, liposomes and solid lipid na-
noparticles is their ability to cross membrane barriers, particularly in the CNS and the gastrointestinal tract and deliver
drugs with higher efficiency with fewer adverse side effects. Polymer-based nanoparticles (PNPs) are widely investi-
gated means for controlled drug delivery and are made from biocompatible and biodegradable materials such as poly-
mers, either natural or synthetic. Their important technological advantages as drug carriers are: high stability; high carri-
er capacity; feasibility of incorporation of both hydrophilic and hydrophobic substances; and feasibility of variable
routes of administration, including oral administration. In addition, their uptake by paracellular, intracellular, or intercel-
lular pathways and their stability in the gastrointestinal tract indicate that nanoparticles display the potentials of those
carriers for the transport of drugs. Liposomes are colloidal spheres of lipid bilayer membranes, which are composed of
self-assembled amphiphiles (mostly pospholipids) in contact with water. Among their advantages over other delivery
systems are their high biocompatibility and low immunogenicity. The considerable attention have received liposomes,
made of the native tetraether lipids from the thermo-acidophilic archae bacterium Sulfolobus acidocaldarius, for appli-
cations in biotechnology; these liposomes showed high stability in acidic environments, ability to perform drug deposi-
tion in colon and they can be successfully used for drug delivery. Solid lipid nanoparticles (SLP) are a new generation
of colloidal drug carrier systems comprising by surfactant-stabilized lipids that are solid both at room and body temper-
atures. SLP merge the advantages of liposomes, PNPs, and emulsions while reducing some of their individual disad-
vantages. Solid lipid nanoparticles offer the possibility of a sustained release due to their solid matrix. Moreover, partic-
ulate systems can alter the bio distribution of drugs and provide the possibility of drug targeting to the intended diseased
site in the body, since the surface of SLN can easily be modified. In conclusion we can say that nano drug delivery sys-
tems hold great potential to overcome some of the biological barriers to specific and efficient targeting of drug mole-
cules in diseased site; reduce the risk of adverse reactions, allow for more predictable and extended duration of action,
reduce the frequency of re-dosing and improve patient acceptance and compliance.

Liposome Solid lipid Polymeric
80-300 nm nanoparticles nanoparticles
80-300 nm <1 um

Figure. Nanoscaled Drug Delivery Systems
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Involuntary, excessive grinding, clenching, or rubbing of the teeth during nonfunctional movements of the masticatory
system. It refers to movements of the jaws that are outside of the normal functional activity of the teeth and jaws (eg,
speaking, chewing, or swallowing). Types: day time /diurnal bruxism: it is the conscious or subconscious grinding of
teeth usually during the day. It can occur along with parafunctional habits such as chewing pencils, nails, cheeks and
lips. It is usually silent except patients with an organic brain disease. Nocturnal bruxism: it is the subconscious grinding
of teeth characterized by rhythmic patterns of masseter activity. Pathophysiological factors are believed to play a role in
the precipitation of bruxism. In younger children, bruxism may be due to the immaturity of the masticatory neuromus-
cular system. more than 80% of sleep bruxism episodes occur during sleep stages 1 and 2 of non rem (light sleep stag-
es), and 5% to 10% in rem (deep stages). bruxism and habitual snoring are closely related. Obstructive sleep apnea
causing sleep bruxism. Other pathophysiological factors, Psychological factors. Symptoms of bruxism.: anxiety, stress,
and tension, depression, earache, eating disorders, headache, hot, cold, or sweet sensitivity in the teeth, insomnia, sore
or painful jaw. In Diagnosis history is very important. Patient is asked about muscular tenderness in morning. Occasion-
ally patient may not be aware of habit if only nocturnal bruxism in present. Examination: typical wear facets on occlusal
table are evident. By using articulating paper, underlying occlusal disharmony may be find out. The signs and symp-
toms of bruxism depend on frequency of bruxism, intensity, age of patient associated with duration of habit. Clinical
features are occlusal trauma: resulting in mobility (more in the mornings), tooth structure: results in nonfunctional oc-
clusal wear, sensitivity; atypical shiny wear facet with sharp edges, pulpal exposure; crown restoration, muscular ten-
derness: lateral pterygoid, masseter on palpation; fatigue on waking, hypertrophy of masseter, TMJ disturbances: crepi-
tation, clicking, restriction of mandible movement; deviation of chin; pain ( dull , unilateral ), headache : muscular
contraction type. Other signs and symptoms: sounds-(grinding and tapping); soft tissue trauma ; small ulceration or
ridging on buccal mucosa opposite the molar teeth. Treatment is occlusal splints and occlusal adjustments are usually
sufficient to correct habit. Occlusal splints are indicated to reprogram the existing muscular pattern. Soft splints are ad-
visable with flat occlusal surfaces so that mandibular movements will be free in all planes which breaks the reflex re-
sponse of muscles established during habit. Restorative, severe abrasion, pulp therapy, stainless steel crown, psycho-
therapy, counseling, tension relief, habit awareness -increase voluntary control, relaxing training, voluntary relaxation,
hypnosis, drugs, placebo, vapo coolants — ethyl chloride for pain —TMJ, local anesthetics — TMJ, tranquilizers, seda-
tives, muscle relaxants, diazepam — anxiety and alteration of sleep arousal*/, tricyclic antidepressants, biofeedback, pos-
itive feedback for learning of tension reduction. By maxillofacial surgery is treated more severe bruxism, and many peo-
ple with bruxism will not need surgery. In some cases bruxism can affect open extraction, but on the other hand crowns,
inlays, and prostheses are sometimes used to correct the way the teeth fit together and to reshape worn teeth. Some-
times, further restorative surgery may be needed after more grinding and clenching occurs over time, destroying the
overlays or crowns.

Key Words: Bruxism, TMJ , Mandibular movement.
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Peptidomimetics are compounds which essential elements mimic a natural peptide and have ability to interact with the
biological target and show the same biological effect. Ppetiomimetics are designed due to the problems associated with
a natural peptide, such as stability and poor bioavailability. Therefore, mimics have great potential in drug discovery.
The design begins by developing structure-activity relationships that can define a minimal active sequence or major
pharmacophore elements and identify the key residues that are responsible for the biological effect. The demand for
modified peptides with improved stability and pharmacokinetic properties has a great interest. Many structural modifi-
cations of peptides are based on the rational design and molecular modeling to develop novel synthetic approaches.
The modifications can involve N-alkylation, cyclization, N-replacement and backbone or side-chain transformations, as
well as the incorporation of unnatural amino acids. Among peptidomimetics, DOPA derivatives play a crucial role in
the therapy of Parkinson disease (PD). DOPA peptides are able to increase the capacity of DOPA in penetration of the
blood brain barrier (BBB) by specific peptide-mediated carrier transport systems (PMCTS).

Key Words: Peptidomimetics, medicine, drug discovery.
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Solid-phase synthesis is an advanced synthetic route for preparation of peptides. In the early 1960s, Merrifield pro-
posed the use of a polystyrene-based solid support for peptide synthesis. Peptides could be assembled stepwise from
the C to N terminus using N*-protected amino acids. SPPS of a tetrapeptide was achieved by using Cbz as an a-amino-
protecting group, coupling with N, N'-dicyclohexylcarbodiimide (DCC), and liberating the peptide from the support by
saponification or by use of HBr'. The general process for synthesizing peptides on a resin starts by attaching the first
amino acid, the C-terminal residue, to the resin. To prevent the polymerization of the amino acid, the alpha amino
group and the reactive side chains are protected with a temporary protecting group. Once the amino acid is attached to
the resin, the resin is filtered and washed to remove byproducts and excess reagents. Next, the N-alpha protecting
group is removed in a deprotection process and the resin is again washed to remove byproducts and excess rea-
gents. Then the next amino acid is coupled to the attached amino acid. This is followed by another washing proce-
dure, which leaves the resin-peptide ready for the next coupling cycle. The cycle is repeated until the peptide sequence
is complete. Then typically, all the protecting groups are removed and the peptide resin is washed, and the peptide is
cleaved from the resin.
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Fig. General Solid Phase Peptide Synthesis Cycle
Key Words: Solid-Phase, Synthesis, Peptides.
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Dental implants are metal posts or frames that are surgically positioned into the jawbone beneath your gums. Once in
place, they allow your dentist to mount replacement teeth on to them. Because implants fuse to patient jawbone, they
provide stable support for artificial teeth. Dentures and bridges mounted to implants won't slip or shift in the patient
mouth , an especially important benefit when eating and speaking. This secure fit helps the dentures and bridges , as
well as individual crowns placed over implants , feel more natural than conventional bridges or dentures. For some
people, ordinary bridges and dentures are simply not comfortable or even possible, due to sore spots, poor ridges or
gagging. In addition, ordinary bridges must be attached to teeth on either side of the space left by the missing tooth. An
advantage of implants is that no adjacent teeth need to be prepared or ground down to hold your new replacement
tooth/teeth in place. To receive implants, patients need to have healthy gums and adequate bone to support the implant.
they must also commit to keeping these structures healthy. Meticulous oral hygiene and regular dental visits are critical
to the long-term success of dental implants. The American Dental Association considers two types of implants to be
safe. They are: Endosteal implants — these are surgically implanted directly into the jawbone. Once the surrounding
gum tissue has healed, a second surgery is needed to connect a post to the original implant. Finally, an artificial tooth
(or teeth) is attached to the post-individually, or grouped on a bridge or denture. Sub periosteal implants — these con-
sist of a metal frame that is fitted onto the jawbone just below the gum tissue. As the gums heal, the frame becomes
fixed to the jawbone. Posts, which are attached to the frame, protrude through the gums. As with endosteal implants,
artificial teeth are then mounted to the posts.

Key Words: Abutment healing cap, Abutment Healing cap Osseointegration, Titanium, Conical conjuction, Subper-
iostal implant.
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Osteomyelitis of the jaws is frequently associated with the extraction of or other dental trauma to teeth during the
acute stage of an infection. It may also occur spontaneously, most frequently around an area of neglected dental car-
ies or apical abscess formation, less frequently associated with upper respiratory or general diseases, and in associa-
tion with osteomyelitis elsewhere in the body. It occurs far oftener in the lower than in the upper jaw in those cases
associated with extraction, due to the poor drainage afforded a mandibular tooth socket and the excellent drainage
from a maxillary. Prevention or early care of dental caries, and avoidance of dental trauma or extraction during the
acute phase of an infection, will do much toward eliminating osteomyelitis of the jaw. The treatment of osteomyelitis
should be conservative as far as operative attacks on the bone itself are concerned. Osteomyelitis is an infection and
inflammation of the bone or the bone marrow. It can happen if a bacterial or fungal infection enters the bone tissue
from the bloodstream, due to injury or surgery. Osteomyelitis of the jaws can be intensely painful, and it can result
from caries or periodontal disease. The jawbone is unusual because the teeth provide a direct entry point for infection.
Malignancy, radiation therapy, osteoporosis, Immune deficiency states, Diabetes mellitus, malnutrition, and extremes
of age increase a person's risk of osteomyelitis of the jaws. Failure of microcirculation in cancellous bone plays big
role in establishment of osteomyelitis, because the involved area becomes ischemic and cellular component of bone
becomes necrotic. A sinus, gum, or tooth infection can spread to the skull. The mandible jaw becomes more fre-
quently involved in osteomyelitis than Maxilla. Because Blood supply to the maxilla is much richer. Mandible on the
other hand gets its primary blood supply from inferior alveolar artery and because the overlying cortical bone of the
mandible limits penetration of periosteal blood vessels. The signs and symptoms depend upon the type of OM, and
may include: Pain, which is severe, throbbing and deep seated. Fever which may be present in the acute phase and is
high and intermittent. Initially fistula is not present. Chronic fatigue syndrome, dental pain, but headache or other
facial pain Trismus (difficulty opening the mouth), which may be present in some cases and is caused by edema in
the muscles. Dysphagia (difficulty swallowing), which may be present in some cases and is caused by edema in the
muscles Pus may later be visible, which exudes from around the necks of teeth, from an open socket, or from other
sites within the mouth or on the skin over the involved bone according to the length of time the inflammation has
been present. In acute osteomyelitis, infection develops within 2 weeks of an injury, initial infection, or the start of an
underlying disease. The pain can be intense, and the condition can be life-threatening. A course of antibiotics or anti-
fungal medicine is normally effective. For adults, this is usually a 4- to 6-week course of intravenous, or sometimes
oral, antibiotics or antifungals. In chronic osteomyelitis, infection starts at least 2 months after an injury, initial infec-
tion, or the start of an underlying disease. Patients usually need both antibiotics and surgery to repair any bone dam-
age. Treatment Acute Osteomyelitis is managed by administration of surgical debridement, removal of causative fac-
tors (removal of reasons) and appropriate antibiotics. If there is fracture of the mandible, the area must be fixed and
stabilized. Surgically, we must remove non vital teeth in the area of infection. Remove necrotic, loose pieces of bone.
Antibiotic therapy is continued for a much longer time than is usual for Odontogenic Infections. For mild osteomyeli-
tis antibiotics should continue at least 6 weeks. For severe chronic Osteomyelitis antibiotics administration may con-
tinue for up to 6 months. Prevention: Patients with a weakened immune system should Cleaning and dressing an open
wound can prevent infection. Have a well-balanced healthy diet and suitable exercise, to boost the immune system.
Avoid smoking, as this weakens the immune system and contributes to poor circulation patients, smoking, it worsens
the circulation. Avoid excessive regular alcohol consumption as this raises the risk of hypertension, or high blood
pressure, and high cholesterol.
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Through history were many breakthroughs that made human life easier ,and these inventions have great deal of impact on medical life too .in dentistry one of these
breakthroughs can be CAD/CAM SYSTEM .CAD (computer aid design ) / CAM (computer aid manufacture) can be defined as digital system to make prosthetic
teeth .this system start showing up in the industry around 1980’s and first commercially available CAD/CAM system was CEREC developed by Mormann and
Brandestini. through time it get upgraded ,for better and more advanced operations . this system comes in laboratory and chairside. depending on method selected
CAD/CAM ceramic blocks are available for restoration fabrication such as leucite-reinforced ceramics, lithium dislocate , zirconia and composite resin .in order
to determine which one of these material should be use ,the practitioner must should take into account esthetics ,strength and ease of customizing milling restora-
tion to produce inlay, onlay, veneers, crown, etc. CAD(computer aid design )/CAM (computer 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 resto-
ration in matter of hours in their own office with only one visit .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 exclusively inlay for
immediate cementation but by time passing this system got upgraded to CEREC 3, that function with advanced 3D scanning and design . CEREC 3 has expanded
capability significantly so that can almost design any restoration, such as inlay, onlay, veneers, crown, as well as three unit bridges and custom lithium disilicate
implant abutment in dental field there are also other CAD/CAM systems that have similar functions as CEREC system such as (3M True Definition, 3M True
Definition, PlanScan/E4D NEVO, iTero). Dental CAD/CAM is the process by which the tooth or model of the prepared tooth get scanned .the data will get used to
generate the copying design (CAD) which in turn is used to generate a cutting path for the milling unit and manufacturing (CAM). The stages of this system can be
divided in three steps: Scanning, Software, Miling unit Scanning : in this process the teeth will get scanned for further steps Scanning can happen either none
contact sensor(laser point ,laser stripe, white light, photogrammetry)or contact(mechanical) software : The software guides the clinician step by step during the
project. The material and the type of restoration (veneer, inlay, onlay, overlay, crown, bridge, maryland or abutment) can be choose. The software allows to select
between three options for the design of the restoration: bioreference, biocopy or biogeneric. In the bioreference project, the design of the restoration incorporates
the anatomical features of the corresponding contra-lateral tooth, if it is present. The biocopy project reproduces the anatomy of the tooth before the preparation or
the temporary restoration, in order to keep unchanged aesthetics and function. In the biogeneric project, the software reads the morphology patient’s dentition to
predict the right form and function. The optical impression provides data of the both arches and those relevant to their occlusal relationship. Once the virtual model
is developed, the clinician can select the insertion axis and mark the margins . According to the type of project and the operator indications, the software generates
a restoration. Several tools allow to perform all the changes, which are required such as position, shape, proximal and occlusal contacts. Before data are sent to the
milling machine, the software allows to virtually place the restoration into the block material for the best milling position. Milling unit :after all the previous steps
are done , all data gathered , they’re ready for the processing and manufacturing (CAM) .in this step the right material will be chosen for the purpose of manufac-
turing ,they ready to process. Milling unit mostly process in three styles :Green processing : milling of pre-sintered ceramic blocks Hard processing :milling of
dense sintered ceramic blocks HIP: hot isostatic press The importance of tooth tissue preservation has led to the development of minimal invasive/ultraconservative
dentistry. This concept has been supported by continuous introduction of new metal-free adhesive materials, which offer clinical reliability due to enhanced physi-
cal and mechanical properties. The amount of tooth reduction depends on the achievement of the right thickness for the prosthetic material. Aesthetics and structur-
al durability are obtained with minimum thickness, since these materials do not require the presence of a metal substructure. The clinician is not compelled to sub-
gingival margin placement, due to the perfect color correspondence between the tooth and the restorative material together with the absence of metal edges. Inno-
vative materials have been proposed by industry in order to satisfy the increased demand for restorations which are indistinguishable from the neighboring denti-
tion over time. Therefore, the first task for such metal-free systems is to provide enhanced aesthetics, but they must also have biomechanical features that ensure
longevity similar to metal-ceramic restorations. These materials are fabricated, in ingot form, with reproducible and constant manufacturing processes. The me-
chanical and physical properties allow to these materials to be milled rapidly, resist machining damage, be finished easily (for example, polished, stained or glazed)
before placement and be functionally stable. The lack of metal core provides two benefits: highly aesthetic appearance and minimally-invasive approach. Metal-
free restorations in fact can resemble natural tooth structure in terms of colour and light translucency, since no light transmission is blocked by the dark substruc-
ture. Optical continuity from tooth structure to restoration is further improved by the bonding mechanism. The second advantage is the conservative tooth prepara-
tion, since the thickness for the metal is no more needed. There are many types of material use in CAM such as :Lithium disilicate: IPS e.max CAD (Ivoclar Viva-
dent AG, Schaan, Liechtenstein) is a lithium disilicate glass-ceramic for CAD/CAM applications Leucite glass-ceramic: Pro CAD was the first available leucite-
reinforced glass-ceramic CAD/CAM block .To date it has been replaced to the current IPS Empress CAD (Ivoclar Vivadent AG, Schaan, Liechtenstein), Feld-
spathic ceramic: VITABLOCS Mark II (VITA Zahnfabrik, Bad Sackingen, Germany) is a monochromatic feldspathic ceramic and its abrasion coefficient is fully
comparable to the tooth enamel. It is recommended for inlays, onlays, veneers, posterior and anterior crowns. This feldspathic ceramic is now also available as
TriLuxe and TriLuxe Forte, which are made of three and four layers with different shade intensity respectively. These multi-layer blocks assure restorations featur-
ing natural shade transition. The most recent material developed is the VITABLOCS Real life, which is recommended for highly aesthetic anterior restorations, due
to its dentine core and enamel coat. This feature mimics the curved shade transitions between dentine and incisal edge according to natural tooth structure. The
same features are also provided by another material, which is called Cerec block (Sirona, Bensheim, Germany) Hybrid ceramic: ENAMIC (VITA Zahnfabrik, Bad
Sackingen, Germany) is a newly-developed hybrid material that combines the positive characteristics of proven ceramic materials with those of the composite
materials. Resins: Paradigm MZ 100 (3M/ESPE AG, Seefeld, Germany) is a definitive, aesthetic and radiopaque material, that under optimized process conditions,
assures a deep cure due to a high degree of crosslinking. This process improves physical properties and clinical performance. Lithium silicate with zirconia: Su-
printy (VITA Zahnfabrik, Bad Sackingen, Germany) is a lithium silicate ceramic (ZLS) enriched with zirconia (approx. 10 %). This new glass ceramic features a
special fine-grained and homogeneous structure, which guarantees excellent material quality and consistent high load capacity. Thanks to the excellent translucen-
cy, fluorescence and opalescence of this new glass ceramic material, VITA SUPRINITY provides excellent aesthetic properties. Adhesive luting: Adhesive cemen-
tation has been clinically proven to be a suitable procedure for the permanent seating of indirect restorations, but a restricted protocol must be used by the clini-
cian .A careful isolation by means rubber dam and retraction cords is required in order to maximize the predictability of the adhesive luting process. After going
through all these process , the result that we can get is way better than the traditional ways in many factors such as time, efficiency, etc. The CAD/CAM system
will give us the opportunities to make better restoration , more accurate , with more strength and with least chance off mistake and also for patient is way more
comfortable because less time will waste for the visit for the dentist and they will finish they restorations faster in a more conservative way. CAD/CAM system
since the time it got introduced to dentistry field had many upgrades and got more advanced compare to CEREC 1 system. Through time it becomes more reliable
system in dentistry due to its perfect designing and its time set ,it can help the dentist to finish up the restoration for a patient in single visit with least amount of
complication in the process .clinicians around the world getting acquainted with this system ,but since its new technology and its learning curve, costs, the limited
number of dedicated materials as well as the range of uses, the lack of long-term follow-up have made dentists skeptical and suspicious of this system . However,
clinicians have had to face the increasing demands of patients for fast, highly aesthetic and minimally invasive treatments. Thanks to technological developments
of the last three decades, the initial limits of the chairside system have been overcome. To date it is faster, more intuitive and user friendly.so ,because of this the
manufacturer of these system and material due to the high requests of this system in the dental field they start expanding , New materials are daily developed and
supplied by material manufacturers, which have increased their research. so since they have noticed the potential profit they start investing and manufacturing more
that past years . With almost 40,000 users worldwide, today this system could and should be considered a viable alternative to traditional procedures. Cad/Cam
system (CEREC) is a useful tool for the clinician , this system can help the dentists to make highly aesthetic and reliable restorations in a single visit with this
chairside system, designing and manufacturing can happen in the office with lesser time and cost. Material that should be used in the milling unit depends on the
restorations . dentists can put their faith in this system over the time, with new technologies and developments this can be the future of dentistry .

Key words: cad/cam dentistry ,cerec , miling unit ,scanning, software , prosthetic.
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Causes of corruption and main interventions to reduce it in the health sector
Simon Gabritchidze

The University of Georgia, School of Health Sciences and Public Health
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The first step to prevent or combat corruption is to comprehensively understand how it happens. Understanding
corruption in the health sector is particularly challenging as it has a multidimensional and complex nature [1,2]. The
health sector is characterized by uncertainty, asymmetric information and a large number of dispersed actors. At the
same time, more and more societies have trusted private actors in health and given them important public roles during
the recent decades [1]. The global expenditure for health is more than 6.5 trillion US dollar and most of it is funded by
governments [3]. Due to increased public-private partnerships (PPP) in the health sector often private actors are
recipients of large public funds [4]. All these developments pose serious challenges in identifying and curbing
corruption (both formal and informal). A review of international studies indicates scarcity of evidence on effective anti-
corruption interventions in the health sector [5]. The aim of this paper is to present a summary of available international
studies coupled with personal evidence on some essential factors that contribute to a decrease of corruption practices in
the health sector. A general rule is that corruption in the health sector is less likely in those societies where there are
rule of law, transparency, trust, effective civil service codes and strong accountability mechanisms [1, 6]. The great
challenge is to tailor anti-corruption strategies to particular a context [7]. Strong commitment and involvement of all
stakeholders (government, healthcare professionals, public health experts, broad public, trade unions and etc.) in
development of effective anti-corruption strategiesare essential in making any progress toward reducing corruption [8].
Other promising interventions include improvements in the detection and punishment of corruption, especially efforts
that are coordinated by an independent agency; developing guidelines that prohibit doctors from accepting benefits
from the pharmaceutical industry; internal control practices in community health centres, and increased transparency
and accountability for co-payments combined with reduced incentives for informal payments [5].

Abbreviation: PPP — public-private partnership
Keywords: corruption, health sector, good governance, regulations
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Modern Economic Model of Mix Sectoral Management
Concept
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According to one of the old myths the earth is standing on
three whales.

-

™

The three whales, that figuratively form a triangle and cur-
rent economic model with intersectoral management, are
represented by the State (Sector I), commercial (Sector II)
and non-governmental (Sector III) organizations.

When organizing on-line voting on cancer control in 2002,
2003 and 2006, I personally faced the problem: to which
sector assign my field of activity while registering for par-
ticipation in the poll. The difficulty of choosing was due to
the fact that since 1996-1999 my activities more or less
covered all the three sectors:

Sector I:

0 On the position of the Head of Cancer Epidemiology
and Monitoring Department at National Center of On-
cology of the Ministry of Labor, Health and Social Af-
fairs;

0 On the position of the Head of Tbilisi Municipal Can-
cer Population register;

0 On the position of the Professor of the Chair of Oncol-
ogy of the Georgian State Medical Academy.
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Sector I1:

0 Status of Individual Entreprencur—Vasil Tkeshelashvili;
0 On the position of the Director of VT Ltd.;

0 On the position of the Director of Health Promotion Ltd.

Sector I1I:

0 On the position of the President of the National Associa-
tion of Cancer Control (NACC);

0 On the position of the President of the Caucasian Union
of Cancer Control (UCCC);

0 On the position of the CEO of the Health Promotion Al-
liance (HPA).

This, completely accidentally revealed empirical fact,

which looks like the conflict of interest, makes us think of

the possibility of existence of an additional sector of activi-

ty, which is beyond the limits of all three current sectors.

In the case of such assumption, activity in the additional
sector [V involves activities of the individual simultaneous-
ly in 2-3 sectors, which can therefore be called mixed sec-
tor. Interestingly, in this case how the intersectoral eco-
nomic model will be configured schematically. It will take
not only the shape of the rectangle but also the tetrahedral,
i.e. triangular pyramid shape, while the combination of two
tetrahedrals creates a classic rectangular pyramid looking
like the Pyramid of Cheops, similar to that of the logo on
the US dollar 1 bill.

IN GOD WE TRUST

EI ' VY

The following pictures can be of interest for fans of sym-
bolism, supporters of geometric imagination, mathematical
reasoning and assessments, whom I probably also belong
to:

Let's get to the topic of today’s presentation and do not go
into discussion about arrangement of the universe, structur-
al and functional peculiarities of micro and macro worlds,
that geometrical model of molecules and atoms is now con-
sidered to be similar to the solar system configuration, and
review the existing mechanism of relations between the
three sectors and the potential effectiveness of the expected
mix sectoral management.

Sector I, by means of the state structural units established
in accordance to the constitutional arrangement of the
country, performs basic lawmaking (parliament), executive
(government), law enforcement (court, Ministry of Justice,
Penitentiary System, Law Enforcement Special Services),
and public media informing (“Fourth Estate”) functions.
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Sector II is engaged in commercial activities in accordance
with applicable legislation in all important areas of the pub-
lic life (including media, medicine, insurance, etc.), In ac-
cordance with the Code, pay taxes in the state budget, gives
the benefit to the country, population, employed personnel,
individual entrepreneurs and corporations and with ob-
tained economic effect facilitates development of the socie-
ty.

Sector through activities of NGOs of differentiated profiles
(including trade unions), often with humanitarian and vol-
unteering reasons, ensures participation of the part of the
society in important fields for its development and in moni-
toring of processes taking place in the country.

According to the triangular model, currently the mecha-
nism of intersectoral economic relations is as follows:

Sector I, in particular the executive authorities, accumulates
financial resources in the state budget, obtained mainly
from revenues from sector II, with local and foreign invest-
ments and grants. Every year the government determines
the state budget in accordance with the priorities of the
country, interests of the society (including the minorities)
and based on really available financial resources. After all
interdisciplinary committee discussions with participation
of experts from all three sectors, the Parliament approves a
balanced version as the Law on State budget. In accordance
with the expenditures section of the Budget, the govern-
ment manages the funds purposefully and finances mainly
the state, so called "budgetary" organizations and, in some
cases creative and professional unions within the Sector 111
in the form of donations and grants. Therefore, achieving
the set goals, the government creates for Sector II more
liberal and healthy business environment, aimed at further
increasing of effectiveness.

Besides the profit earned by commercial activities, in the
interests of community development and according to its
business views, Sector II finances the creative and profes-
sional unions within the Sector III. In the economically de-
veloped countries, with the increase of the volume of pro-
gram-based expenditures according to the state plan, budg-
etary fees for the Sector II are reduced.

According to the triangular model, such intersectoral eco-
nomic relations significantly save the time, decrease the
level of corruption, achieve more economic effect, improve
the level of social security of the society and increase the
country's development pace.

Specifically, when the public is aware of the country's
prospective development plan and priorities, which are
mainly executed by the Sector I organizations within the
annual budget, Sector II can help the Sector I to acceler-
ate the implementation of the mission for the purpose of
saving the time.
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Simultaneously to the activities implemented according to
the anticipated revenue set by the budget and taking into
consideration the reserves available in the State treasury
and in order to save the time, targeted financing of the Sec-
tor II (as well as the Sector I), under targeted financing the
Sector III can carry out additional activities in the same
period and enhance overall effectiveness of programs to be
implemented during the budget year.

On the other hand, the plan for the next fiscal year to re-
duce the number of State programs will save the time,
which would be needed for: postponement for next year of
targeted programs left without financing; for their bureau-
cratic review and approval; finding the funds for their im-
plementation and mobilizing them in the Budget and trans-
fers from the Treasury; and in most cases, the announce-
ment and organizing of tenders. The latter will, in turn,
save the working time and energy of people employed in
the Sector I, and reduce the level of corruption among
them. In addition, in the articles of already implemented
objectives of the next year budget, there will be released
funds for financing of the next third year programs, which
will accelerate the implementation of the mission of the
Sector I and development of the country. Additionally, del-
egation of certain functions from the Sector I to the Sectors
IT and III will reduced the number of persons employed in
the Sector, first of all the number bureaucratic unit employ-
ees. But at the same time, the active part of the society will
be employed and its share will be significantly increased.
Encouraging the general public to solve essential problems
themselves, promoting economic relations between the II
and III sectors, together with the employment of specialists
will increase the economic effect and improve the social
security of the society.

Promoting further expansion of targeted economic relations
between sectors Il and III is also justified by the fact that
the Sector III is understands the needs of the society deeply
and most professionally, while the sector II has the mostly
developed flair, intuition and knowledge for prediction of
its future dynamic according to market demand.

Of course, on the example of Georgia, it should be signifi-
cantly increased the share of grant-based program funding
of economic relationships between sectors I and III. In ad-
dition, the Law on grants, especially in the part of taxes,
should come in line with international standards. That
means, at least, to get back to its initial edition. This, on the
one hand, will make easier to receive grants from interna-
tional funds and increase the volume of resources mobi-
lized in the country, on the other hand, development of the
non-governmental sector will not depend on receiving or
rejection of funds from abroad, but will to actively engaged
be in implementation of state programs, will contribute sig-
nificantly with activities in key areas of public life and par-
ticipate in effective monitoring of the ongoing processes in
the country.
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It is understood that in developing and totalitarian countries
intersectoral relations according to this triangular model are
complicated, that leaves them in a deplorable economic
condition for a long time.

At the same time, it should be mentioned that this model
can’t eliminate corruption even in its subtle form, but only
decrease its level, therefore control over the targeted ex-
penditure of funds is more or less lost even in developed
and democratic countries.

To our opinion, further development of targeted intersec-
toral economic relations and prevention of corruption will
be possible after transfer to the economic model of mix
sectoral management.

Main idea of the concept:

In the modern stage of development, with respect to human
rights and freedoms, constitution and relevant legislation
shall allow the freedom of activities of an individual in ac-
ceptable to him/her sector or in 2-3 sectors simultaneously.
Legalization of community activities will make it possible
to escape from the shadow economy, prevent the corruption
and ensure targeted and efficient management of state re-
sources.

In particular, persons employed in the sector I should be
entitled to legally invest their own financial resources into
private business according to their own opinions.

Of course, this kind of assumption requires introduction of

additional protection mechanisms. For example:

0 To ban their direct or indirect participation in the man-
agement of private enterprises and to give them the
right to shareholders only;

0 To ban their direct or indirect participation in prepara-
tion of draft laws and in voting during their approval,
who are lobbying in favor of businesses and enterprises
which are under their private interests;

0 To ban their direct or indirect participation in organiza-
tion of tenders, who are lobbying in favor of businesses
and enterprises which are under their private interests;

0 To ban their direct or indirect participation in the pro-
cesses of program-based financing of businesses and
enterprises which are under their private interests;

0 Etc. (development of an effective anti-corruption mech-
anism requires a thorough and qualified interdiscipli-
nary and intersectoral expertise).

In response to the obtaining of legal right of shareholding
in the private business, sector I will make concessions and
delegate targeted program-based financing and organizing
of tenders to the sector III. Under program-based financing
of NGOs not participating in these transparent processes
the opssibility of unlimited public monitoring will be initi-
ated. In addition, universal economic amnesty should be
declared once and the last time.
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Real and not declared amnesty will return to the country
the largest part of the illegally exported wealth and initiate
its targeted reinvesting in economics.

It is assumed that the mix sectoral economic management
will create a legal and healthy business environment in the
country, reduce mercantile considerations to be employ-
ment in sector |, accordingly, the bureaucracy and the
costs of its maintenance. At the same time, the manage-
ment mechanism will simplify, the interests of the sectors
will unite, that will fall into the general state interests and
legal framework. As a result, in the parallel with the de-
crease in the number of unemployed people, the share of
the active part of the society engaged in the construction
of the country will significantly increase, peak number of
which will move in the mix sector IV. Finally, if not elimi-
nated, the level of corruption will be minimized, the more
economic effect will be achieved, the level of social securi-
ty of the society will increase, and the country's develop-
ment will accelerate.

Is dedicated to my father—
Tengiz Tkeshelashvili
On the birthday on December 10, 2007, Tbilisi

MD, PhD, ScD, Honored Scientist,
Professor Tengiz Tkeshelashvili

Conception Deposited by the SakPatent
(Georgian Patent) on May 27, 2008, certificate #3149
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PS: Muxaun bynrakos: Pykonncu He ropsT!

Do 3960360l (MgEmEMBEL) Grgdoo babodo (1954):
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1929-1940
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0200¢0boL Bobgerdfjogm Rector of the Tbilisi State Medical
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MOIPOL 3535090, FOZHWO ScD, Honored Scientist,
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Zaal Kakhiani's (PhD student) flush drawing (1954):
Portrait of Tengiz Tkeshelashvili, PhD student of Professor
Konstantin Eristavi in 1954
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