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Preterm Birth in Georgia. Analysis Based on the
Data of “Georgian Birth Registry”

Natia Kvaratskhelial; Vasil Tkeshelashvili?

The University of Georgia, School of Health
Sciences

MD, MPH, PhD(s); Supervisor, MD, JD, PhD,
ScD, Professor

Resume

Introduction: Preterm birth is the main cause for
illness and death and is a global issue for public
health.

In spite of acute need, effective guidelines on
assessing risks for preterm birth and prevention
of associated complications are still not in place.
Regardless of the improved quality of prenatal
care, prevalence of preterm birth among liveborn
babies in 2019 is quite high in Georgia (8.1%)
compared to other countries. Guidelines for pre-
ventive methods and management for Georgian
population are based on non-Georgian experi-
ence, due to lack of national population research.
The Goal: The goal of the study was to explore
potential risk-groups for preterm birth in Geor-
gia using descriptive and correlation analysis and
based on results generated, develop recommenda-
tions for preventive actions considering country
context and specifics.

Method: For the purposes of the study, 2018 data
of ,,Electronic Module for Oversight of Pregnant
Women and Newborns® was processed statistical-
ly, which provides first-hand possibility for con-
tinuous monitoring of pregnant women through-
out Georgia all the way from the first antenatal
visit to delivery outcome. Data was processed
using SPSS and descriptive and correlation anal-
ysis was conducted for pregnancy/delivery of one
and more fetus.

Result: Results show that risk factors for preterm
birth in Georgia have certain specifics. Therefore,
it is important to take such specifics into account
while planning interventions.

Keywords: preterm birth, epidemiology, risk fac-
tors, birth registry

Acronyms: STI — sexually transmitted infections;
AlIDS-acquired immune deficiency syndrome.
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Introduction

Preterm birth and related complications are
considered to be the reason for deaths of 36%

of newborns and 16% children under the age of
5 (Chawanpaiboon, et al. 2019; van Zijl, et al.
2016). Premature children that live often face
both short- and long-term health problems. (Ene,
et al, 2019).

Premature is the newborn that is born before

or during week 36/6 of pregnancy (Quinn, et al,
2016). Such delivery may develop spontaneously
or in a planned (Quinn, et al, 2016).

75% of 15 million premature babies born in 2015
are the result of spontaneous complex syndrome
(Suff, et al, 2019). During 2014, total of 6.6
million preterm deliveries (41.4% of total births)
were reported in India, China, Nigeria, Bangla-
desh and Indonesia, which added up to 44.6%

of the world data (Chawanpaiboon, at al, 2019).
According to World Health Organization (WHO)
systemic assessment, coefficient of preterm birth
has increased or decreased according to countries
since 2000 (Chawanpaiboon at al, 2019). Study of
such causes is the interest to public health (Lawn,
at al, 2013)

Preterm birth statistics for liveborn babies in
Georgia for the past 20 years has the dynamics
shown in Fig.1.

preterm birth in Georgia (%)

o [ s
1993 — 62
1] 5 10 15 20

Fig.1. Source: 1999; 2005; 2010 (Reproductive
health survey);2015 (Geostat) 2017; 2018; 2019.
Birth registry data.

Methodology

To explore possible risk factors of preterm birth
in Georgian population, the study used , Electron-
ic Module for Oversight of Pregnant Women and
Newborns® (so called “Georgian Birth Registry”),
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introduced in Georgia in 2016 with support from
Tromso University of the Kingdom of Norway
and Unicef. The registry provides electronic
tracking of antenatal and delivery health services
for mothers and babies, therefore, enables con-
tinuous monitoring and oversight from the first
antenatal visit all the way to the delivery.
Electronic database of birth registry was used as
an instrument for retrospective analysis. The reg-
istry includes independent variables for preterm
birth based on 1999-2020 medical literature
reviews and enables statistical analysis. Cases of
all pregnancies with antenatal care and child-
births of 2018 were analyzed for the population
of Georgia.

The data was processed using SPSS for Windows
24.0. 50,468 deliveries with one and more fetus
were analyzed to identify correlation of coded
independent variables with target variable.
Descriptive and correlation analysis was
conducted.

In relation to preterm birth. Biomedical variables
of newborns were processed: number of babies;
gender of newborns; weight; diagnosis of the
newborn at preterm birth; life status of the new-
born at birth.

The following biomedical factors were selected
for studying pregnant women: age of the woman;
number of pregnancies; spontaneous abortions;
caesarian sections in previous pregnancies; num-
ber of deliveries and body weight at the begin-
ning of pregnancy; body mass growth at the end
of pregnancy and its difference.

From health complication related diagnosis and
state in pregnancy were explored: AIDS; STIs as
well as other diseases and associated hospitaliza-
tion for each trimenon. Measles; mumps; heavy
anemia during current pregnancy;

The study also analyzed social variables of preg-
nant women: family status; education; nationali-
ty; place of residence; expert analysis on preterm
birth. Factors determining healthy lifestyle were
selected: consumption of alcohol, tobacco; pro-
vision of the body with folic acid and multi-vi-
tamins during pregnancy; planned pregnancys;
registration of antenatal care and number of
antenatal visits; inducted abortion in previous
pregnancies

Figures presented here enable interpretation of
primary results of variables.
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Results

As a result of the study, newborn biomedical
variables showed expected tendencies: more than
one fetuses, male, stillborn, less than 2,500 grams
of weight of newborns, certain conditions orig-
inating in the perinatal period (ICD-P), new-
born’s diseases of the nervous system (ICD-G)
had the highest percentage amongst premature
babies compared to all births (Fig. 2).

a7

0.03

5457

50,01

Newbom diagnose G ICD-10) |

MNewhomn diagnase P {ICD-110)

W preterm birth% W all birth3s

Fig. 2: Biomedical factors of newborns in all and
preterm birth population.
Source: Results of Research.

According to descriptive analysis of biomedical
factors of pregnant women, early and late preg-
nancy age; unplanned pregnancy; spontaneous
abortions and caesarean sections in anamnesis;
health issues with need for hospitalization are
higher for preterm birth compared to all birth
population.

Expectations were not met for first pregnancy/
delivery. Percentage measurement tendencies for
first pregnancies and deliveries in Georgia do not
repeat the results of other countries (Deirdre J.
Murphy 2007) and as a result of descriptive anal-
ysis is not a risk factor for preterm birth (Fig.3).
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Data on diagnosis during pregnancy is as fol-
lows: gestational hypertension, mild to moderate
pre-eclampsia, severe pre-eclempsia; unspecified
maternal hypertension, Infections of genito-
urinary tract and bladder in pregnancy, severe
anemia during pregnancy, pre-existing diabetes,
AIDS and STDs is more common for preterm
birth population than for all deliveries (fig.4).
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incomplete secondary level education are more
likely to give preterm birth than women with
high, post-graduate and education. (Fig. 5).

Fig. 5: Social factors and preterm birth.
Source: Results of Research.

Data presented in the light of healthy lifestyle
factors show that timely antenatal visits, planned
pregnancies, and no caesarean sections in anam-
nesis is a protective factor for preterm deliveries.
However, consumption of tobacco, history of
inducted abortions, consumption of alcohol, body
mass index of <18.5kg/m? and >30 kg/m? at the
beginning of pregnancy, less than 4 antenatal
visits are possible risk factors; It’s interesting, that
according data, provision of folic acid and mul-
tivitamins while pregnancies aren’t protective
factors for preterm birth (Fig.6)
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Couse-effect association between independent
and target variables was checked using Pearson’s
double correlation analysis, levels 0.01 and 0.05.
Results of correlation analysis repeated tenden-
cies of descriptive statistics and was distributed
into the following groups according to strength
of association:

1. Strong positive correlation was between the
weight of newborn, diagnosis of certain con-
ditions developed during perinatal period (P;
ICD-10), health complications during the third
trimester subject to hospitalization and preterm
birth (Fig.8).

Average positive correlation was identified be-
tween preterm birth and the following variables:
health complications during the second trimester
and pregnancy subject to hospitalization and di-
agnosis related to delivery and post-delivery (O;
ICD-10) (Fig.7).
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Fig.7: Variables with strong and average positive
correlation with preterm birth.
Source: Results of Research.

Weak positive correlation was identified between
preterm birth and the following variables: male
gender of the newborn, caesarean section for the
given pregnancy, more than one fetus, old repro-
ductive age of the mother, history of caesarean
sections and spontaneous abortions, , various
diagnosis subject to hospitalization during sec-
ond trimesters, low increase of body mass index

during pregnancy (fig 8).
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Source: Results of Research.

Analysis showed negative correlation between
first pregnancy, increased number of antenatal
visits, women living in Tbilisi and preterm deliv-
eries (fig 9).
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Fig. 9: Negative correlation between preterm

birth and variables.
Source: Results of Research.

Discussion

Study results show that possible risk factors for
preterm birth in Georgia mainly repeat known
attitudes towards the outcome in question, but is
characterized by certain specifics. Tested biomed-
ical, social and healthy lifestyle variables indicate
that first pregnancy/delivery is not a risk factor
for preterm birth.

Increased risk of population of Thilisi to finish
pregnancy early may be associated with the envi-
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ronmental condition of the capital and lifestyle,

which is different for women in the regions and

capital. Situation of women of non-Georgian
ethnicity may be associated with lack of commu-
nication and lack of access to related services.

Based on survey results it is needed to:

1. Ensure coordinated public awareness-rais-
ing on short- and long-term results with the
purpose of formulating correct habits towards
preterm birth as multicausal phenomenon
determined through individual factors.

2. Offer use of effective diagnostics and treat-
ment facilities for pregnant women which
enable precise identification of medical prob-
lems of the woman and fetus ensure effective
treatment to protect from heath complica-
tions.

3. Environmental control, especially in large
towns to ensure healthy mother and child.

4. Increased activeness and sensitivity of med-
ical personnel through basic psychological
knowledge, which enables determining of so-
cial and psychological factors of the pregnant
woman during antenatal period in addition
to health conditions, providing grounds for
individual risk assessment and correct man-
agement of pregnancy and its outcomes.
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Summary

Despite those advances in theoretical and prac-
tical medicine, through which Hepatitis C has
become the only curable chronic infectious
disease, it still remains the most urgent problem
of modern medicine. Its chronic course causes
liver fibrosis, cirrhosis, hepatocellular carcinoma
and these diseases are a harbinger of liver failure.
Therefore, Hepatitis C is the leader in terms of
morbidity, hospitalization and disability. The aim
of the work is to present the relevance and foun-
dations of this problem, with a way of analyzing
literature data.

Keywords: Hepatitis C, Persistence, Viral ge-
nome, Recombinant strain, Antigen, Antibodies,
Immunity.

Introduction: Despite the rapid development of
theoretical and clinical medicine, In the twen-
ty-first century, nevertheless, a number of un-
resolved and problematic diseases remain. One
of the most acute and global problems for mod-
ern medicine is hepatitis C. Despite significant
changes in the pathogenic landscape of the viral
society of the earth, in terms of incidence, hos-
pitalization and disability, hepatitis C is still the
leader among other varus diseases. (1-17). De-
spite significant changes in the pathogenic land-
scape of the viral society of the earth, in terms of
incidence, hospitalization and disability, hepatitis
C is still the leader among other various diseases,
There were more than 170 million person infect-
ed with Hepatitis C in last years of XX century,
which amounted to more than 3% of the total
civilian population (18- 25).

Despite the huge steps of theoretical and clinical
medicine in the direction of treatment, diag-
nosis and prevention of hepatitis C, the above
indicators have not changed significantly even
in the twenty-first century (1-6). In terms of
prevalence, Georgia is a country of high priority.
According to aggressive testing, provided in the
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framework of the elimination programs, 7.1% of
the country’s population is infected with hepatitis
C(1;3-6).

Unlike other hepatitis, hepatitis C is character-

ized by a high chroniogenic potential (20; 21).
With its course, inflammatory processes develop
in the liver and causes the following diseases: liv-
er fibrosis, cirrhosis and hepatocellular carcinoma
and these diseases, in turn, are harbingers of liver
failure (26-49).

Confirming the foregoing are the data of the
World Health Organization: every year, from 3
to 4 million people suffer from hepatitis C world-
wide, over 350,000 people die from liver failure
caused by hepatitis C (50-55). Because of this
problem, in the United States of America, more
than 10,000 patients are treated with liver trans-
plantation ( 36;56;57 )

The lack of a specific vaccine and immunoglobu-
lin, the cost of antiviral drugs, their multiple side
effects and contraindications, recognized as the
main causes of high prevalence and prolonged
activity of hepatitis C (58-66). In a number
of other circumstances, it is these reasons that
substantiate not only the medical, but also the
socio-economic problems of hepatitis C, espe-
cially for countries of low economic opportunity,
including for Georgia.

From the very first year of the twenty-first
century, in terms of the treatment of hepatitis C,
great progress has been achieved. As a result of
these advances and achievements, chronic HCV
infection has become the only curable infection.
Given the correlation between the genotype of
the virus, the genetic characteristics of the host,
the level of liver damage and with the release of
the disease, many antiviral treatments for hep-
atitis C have been developed. Hepatitis C has
become a manageable and cured disease.

Despite the above, hepatitis C is today an urgent
problem and is in the focus of attention of sci-
entists and practitioners. The small number and
mutually exclusive contents of literary sources,
indicates that acute and childhood hepatitis C is
not fully understood. The reason for this is pro-
longed seroconversion (6 months or more) and
the asymptomatic course of the disease. Which,
in turn, complicates the clinical and serological
diagnosis of the disease.

Therefore, the natural behavior of hepatitis C vi-
rus in the host organism has not been adequately
studied, from the moment of infection to sero-
conversion, also, the kinetics of virus replication
and its role, correlation between the concentra-
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tion of the virus and the form of convalescence
of the disease, the influence on the course of the
disease of the genetic factors of the virus and the
host, both in adults and in childhood (3, 67-69).

Hepatitis C virus and its life cycle

Hepatitis C virus is a hepatotropic virus; its value
is 30-50 nanometers; its genetic material is sin-
gle-stranded RNA; the genome is in a lipid cap-
sule and encodes a lipoprotein (7; 67-70), which
includes 9600 nucleotides,distinguish between
its structural and non-structural (NS1, NS2, NS3,
NS4A, NS4B, NS5A and NS5B) sections.The ter-
minal ends of the virus in the direction of 5" and
3’ create areas, which are not subject to change
and translation, these sites are not involved in
protein synthesis, but they have an important
role in the process of replication and transla-
tion of the virus. The 5 end of the viral genome
contains 341 nucleotides and is characterized by
the ability to attach ribosomes, which (IRES) (2;
15; 19; 40; 71-75), for its part, is a prerequisite for
initiating virus replication (22; 38; 76-82). Some
enzymes are caused by non-structural proteins
(metalloproteinase, serine peptidase, RNA feli-
case, RNA dependent RNA polymerase), these
enzymes are important factors in virus replica-
tion (16; 20; 28; 29; 32; 83-91).

The relationship of hepatitis C virus and hepato-
cyte receptor begins from the moment of infec-
tion of the patient. At the first stage, the virus
invades the cytoplasm of the cell and the RNA is
released from the viral envelope. Released RNA
performs the function of informational RNA

and causes the translation of RNA into polopro-
tein. Polyprotein is made up of 10 proteins. One
part of these proteins is structural and the other
non-structural. Non-structural proteins bind with
hepatocyte cytophilin-a and form a functionally
active complex for replication, this complex is
the main factor for RNA replication.This process
is carried out with the participation of the fol-
lowing enzymes:protease, helicase, RNA depen-
dent RNA polymerase, etc. After replication, the
resulting viral RNA goes through the following
steps:endocapsing, improvement in the Golgi
complex and release frohepatocyte (17;49;51-
54; 83-86). Chronic infection caused by hepatitis
C virus is different from other hepatotropic viral
infections,because the virus does not integrate
into the hepatocyte.This is the basis that hepatitis
C is the only curable chronic disease. Hepatitis

C virus has a direct cytopathic effect on hepato-
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cyte,which causes cytolysis and clearance of the
damaged hepatocyte, the virus is characterized
by weak immunogenicity, therefore, its rapid san-
ation does not occur (21; 87-90).

Genetic variations and recombinant strains of the
hepatitis C virus

A characteristic feature of the hepatitis C virus

is its high genetic heterogeneity, which is the
reason that viruses of 6 different genotopes, 50
subtypes, more than 100 isolates and quasi-vi-
ruses exist (55; 56; 87-91). The cause of genetic
heterogeneity is the rapid development of mu-
tations. The genetic basis of these mutations are
frequent errors during replication of RNA depen-
dent RNA polymerases. The second reason for
genetic heterogeneity is natural reassortment,but
he is ineffective with hepatitis C virus, since

the genome of the hepatitis C virus is not seg-
mented and indices cannot be reproduced (63).
The third reason for the development of genetic
variation is recombination. Although recom-
bination is common among RNA viruses, the
inherent nature of recombination for hepatitis C
virus has been questioned until the first days of
this century (66; 74; 92-96). According to some
researchers, genetic recombination for hepatitis C
virus is rare and the recombinant strains are not
viable (68; 69; 71; 97-98). Other scientists have
studied patients with hepatitis C who have been
infected with two or more strains of different
genotypes and subtypes; however, recombinant
forms of the virus were not found in these pa-
tients (74). The reason for this fact is considered
to be the fact that hepatocyte superinfection
with hepatitis C viruses is not possible. or, an
already infected hepatocyte is protected against
infection by another virus. However, infection
of one hepatocyte with two parent (parental
form) viruses is mandatory for recombination
(77). But, other researchers have identified and
studied in detail from patients both intrageno-
typic and intrasubtype recombinant strains of
hepatitis C .These findings are the foundation for
the development of a nomenclature of recom-
binant forms of the hepatitis C virus. The first
studied recombinant form of the virus was called
a hybrid virus RF1_2k/1b. These same scientists
developed a theory about the molecular mecha-
nisms of creating recombinant forms of the virus.
According to this theory, during replication, the
matrix changes during the synthesis of the neg-
ative chain, which ensures the binding of RNA
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dependent RNA polymerase with molecule HS2.
This bond causes the chain to lengthen in direc-
tion 3. An important characteristic feature of
this study is that recombinant forms of the virus
have been repeatedly isolated not only from one,
but from 6 different isolates; which indicates a
long circulation of recombinant forms of the vi-
rus in the population ( 81; 82; 97-100 ). It should
be noted that of the studied recombinant forms
(RF 2i/6p, RF 2b/1b, RF 2/5, RF 2b/6w, RF 2a/1a,
, RF 2b/1a) of the virus, forms prevail in which
the structural gene is necessarily represented

by the second hepatitis C virus genotypes,and
non-structural genes with different genotypes:
the first, fifth, sixth. By studying recombinant
forms at the molecular level, scientists have
found that the recombination locus is localized
in sections NS2 and NS3 of the genome of the
heratitis C virus. Complete transcript of hepatitis
C virus genetic material, approved the fact that
two strains with different genotypes can infect
the same hepatocyte at the same time, besides
their simultaneous replication is possible, matrix
change using RNA polymerase and subsequently
the formation of viable daughter daughter viri-
ons. The recombinant form of hepatitis C virus
was viable, withstood the natural selection and
became the dominant form of the viral popula-
tion and is now very common.

Features of the formation of the immune
response during hepatitis C

After binding to surface receptors, during the
invasion of the hepatocyte, or infection of the
patient, the most important role is played by
hepatitis C virus capsid proteins; from surface he-
patocyte receptors involved in this process: low
density lipoproteins (LDL receptor), type C lec-
tin (DC-SIGN and LSIGN) CD81, Claudin-1,
Occludin and other factors (85; 86; 101).
Hepatitis C virus is characterized by a unique
ability, what is called the phenomenon of quasi-
species. Hepatitis C virus can avoid the effects of
the immune system, by how much, it can quickly
and permanently change its surface antigens. The
frequency of these changes exceeds 1010 per day.
The genetic difference between circulating qua-
sispecies is 10-15%. This frequency of change ex-
ceeds the natural ability of T and B lymphocytes
susceptibility to the constant variability of the
antigen.This ability of the virus is the reason for
the formation of persistent infection (91). Sur-
face antigens prevail over the ability of variability
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among viral antigens, in particular, E1, E2/NS1
segments of the envelope of the virus, the called
hypervariable zones, which are the main targets
of the immune system (96; 102).

According to a number of scientists, the fastest
mutation development rate is observed in the
hydrovariable regions of the first genotope, ap-
parently this explains the high level of chronicity
and the weak clinical effect of interferon in this
hepatitis C virus genotype. Peptide induction also
causes chronic illness. This term refers to the
antagonistic effect of virus antigens on T lympho-
cyte receptors. Chronization of the disease is also
explained by the ability of the virus to block the
helper and cytotoxic activity of T lymphocytes.
The next reason for the persistence of hepatitis

C is the extrahepatic manifestations of the virus,
what is caused by the ability of the virus to pene-
trate inside lymphocytes and macrophages. With
this localization, the virus is inaccessible to the
components of the immune system, what causes
chronic infectious disease (98; 103; 104).

In the process of forming a local and general im-
mune response against hepatitis C virus, NK cells,
NKT cells and liver macrophages participate, so-
called kuffer cells, as well as interferon produced
by infected hepatocytes, in response to infections.
NK and NKT cells exhibit a direct cytopathic
effect, with by producing perforin.The same cells
product gama-interferon of the second type (44;
67; 78; 86; 87; 100). For the formation of the
immune response, it is also important to produce
alpha and beta interferon of the first type. Their
synthesis is activated during the production of
the double strand of RNA.Detection of the RNA
double chain is carried out using specific recep-
tors (Toll like receptor 3 TLP-3) (103). The pro-
duction of interferon of the first type is important
at the initial stage of the infectious process and its
function is to protect the hepatocyte from a viral
infection (105).

Among the cellular and humoral components of
the immune response against infection with hep-
atitis C virus, antibodies produced by B lympho-
cytes are important, as well as CD+4 T helpers
and CD8+ T cytotoxic lymphocytes (106; 107).
CD4+ T helper cells cause activation of macro-
phages, antigen-specific B cells CD8+ T cells;
and CD8+ T cells detect an infected hepatocyte,
provide its cytolysis and stimulate the secretion
of gama- interferons and TNF a, these interfer-
ons block the replication of the virus in the host
cell, without damaging the cell itself (107).
Conclusion: And so, the analysis of literary
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sources confirmed the relevance of the problem.
Its main reason is the specificity of the hepatitis
C virus life cycle, the prevalence of recombinant
strains, and the peculiarity of the immune re-
sponse.
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Abstract

Chemotherapy occupies a special place in the
various schemes of treatment of oncological
diseases. Of the ten most common drug reactions
(ADRs) are follows: complications, nausea +/-
Vomiting, weakness, alopecia, drowsiness, mye-
losuppression, skin reactions, anorexia, mucositis
and diarrhea.

The scale of adverse reactions to chemotherapeu-
tic drugs (ADRs) for oncology patients is colossal.
Treatment of diseases caused by adverse drug
reactions requires a lot of effort and additional
finances.

Our focus was on changes occurred during cancer
treatment and after chemotherapy. Such patho-
logical changes, which can aggravate oral health,
are: vomiting, nausea, xerostomia, loss of appe-
tite, diarrhea, complications, stomatitis, change
in taste, metallic taste during infusion, mucosal
ulcers (mucositis), unusual bleeding (from the
nose and mouth), petechiae. In most patients may
develop the deterioration of oral health. This
factor can also have a significant effect on future
permanent occlusion (if chemotherapy is given
during a period of temporary occlusion), as well
as conditions such as dysphagia, dysphonia, ab-
normalities in the development of oral structures.
Objective: Our future goal is to find a connection
between chemotherapeutic agents and the patho-
logical changes that develop in the oral cavity
under their influence. Establishing a relationship
between oral cavity status and chemotherapeutic
agents during temporary occlusion, also - tempo-
rary occlusal structures (teeth, occlusion, alveolar
bone, and periodontal tissues) management to
prevent future permanent occlusion problems.
Materials: As part of our research we present

a clinical case. The patient underwent chemo-
therapy to treat thymus carcinoma. The patients
has been under our observation for 4 years. We
also performed supportive treatment to keep the
functioning organs (teeth, dental arches, mucous
membranes, gums, and alveolar bone tissues) in
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the oral cavity during and after chemotherapy.
Conclusion: The chemotherapeutic agents, like
any medication, have side effects, from which
most notable are pathological changes in the

oral cavity. The latter, beside to aggravating the
general condition of the patient, also prevents
the effective passage of the rehabilitation period
after chemotherapy. At the same time, depending
on the age of the patient, developing structures
(teeth, alveolar bone, jaw bones, oral mucosal
membranes, gingival, periodontal tissues) may be
at risk. In our opinion, with intervention of den-
tists and oncologists, the involvement of clinical
pharmacologists, nurses and healthcare profes-
sionals is also needed. Only with such large-scale
intervention will it be possible to provide full
patient assistance. From a dental point of view,
special attention should be paid to the chronolog-
ical and dental age of the oncology patient, and

a plan for the treatment and prevention of oral
complications for the individual patient should
be developed based on this issue.

Keywords: Chemotherapy, oral complications,
case study.

Introduction

Chemotherapy occupies a special place in the
various schemes of treatment of oncological
diseases. The ten most common drug reactions
(ADRs) are follows: complications, nausea +/-
Vomiting, weakness, alopecia, drowsiness, mye-
losuppression, skin reactions, anorexia, mucositis
and diarrhea [1], meteorism, stomatitis, taste
change, metal taste during infusion, mucous
ulcers, unusual bleeding (nose, mouth), petechiae
[2].

The scale of adverse reactions to chemotherapeu-
tic drugs (ADRs) for oncology patients is colossal.
Treatment of diseases caused by adverse drug
reactions requires a lot of effort and additional
finances [3].

Oral health problems are primly linked to mal-
nutrition, which is a recognized co-morbidity in
cancer patients. By data about malnutrition of pe-
diatric oncological patients through chemothera-
py, amount of such children varies from 44% up
to 68% in varies literature [4].

Nutritional support, therefore, is an important
aspect of management, as poor nutrition may be
associated with poor prognosis [5.6], also it is as-
sociated with impaired immune function, higher
risk of infections, delayed wound healing and
altered drug metabolism [7].
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Many cancer survivors are at risk for primary
disease recurrence, also a treatment-related effect
such as a second cancer or cardiac dysfunction
[8]. Most frequently observed side effects are
endocrine disorders, GH deficiency, primary
hypothyroidism [9]. Also, among complications
should be mentioned secondary censer as a result
of mutagenic effect of chemotherapy [10].

By using of chemotherapeutic agents, the majori-
ty of patients may have the complications of oral
health, which is related to nutritional disorders
[11], which are shown in 72-79% after starting
chemotherapy during 1-6 months. Even after 12
months prevalence is about 46%. The oral symp-
toms related to nutritional disorders includes dry
mouth, nausea, constipation, diarrhea and stom-
ach pain [12].

Nutritional disorders importance are related to
affection of mechanical and sensory functions,
which should be assessed and managed in order
to maximize oral intake. So, the interprofessional
team approach including oral health care profes-
sionals and registered nutritiologists is essential
in managing patients with cancers. [13]

Some authors pay special interest to association
between selected systemic diseases, which im-
pact oral health and to common factors associat-
ed with dietary modifications (congenital heart
disease, cystic fibrosis, cancer, aids/HIV, diabetes
mellitus, and phenylketonuria) [14].

As a conclusion it is usable follow statement: “Di-
etary quality and nutritional status are important
for the promotion and maintenance of health
throughout the life span and inclusive among the
multiple determinants of chronic diseases. They
occupy a prominent position in disease preven-
tion and health promotion. The diet and nutri-
tion may have an additive or multiplier effect

on the prevalence of chronic diseases, including
cardiovascular disease (CVD), diabetes, obesity,
cancers, osteoporosis, and oral diseases. Further-
more, nutritional status is a primary determinant
of responses to medical therapies effective in the
treatment of an array of physical and iatrogenic
conditions.” [15].

These factors may cause significant violations in
future permanent dentition, also problems — such
dysphagia, dysphonia, developmental changes in
oral structures [16]. Also Patients with chronic
dental problems and oral hygiene are an import-
ant risk group that may develop acute odonto-
genic infections on the background of immuno-
suppressive medications used in chemotherapy
[17].
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Relevance of the topic: The main reason of
malnutrition among cancer survivals during and
after chemotherapy many authors named nausea,
decreased appetite, vomiting and changes in taste
[18]. Pretreatment oral assessment and interven-
tion followed by supportive oral care during and
after cancer therapy can reduce at least some of
the oral complications. A definitive supportive
oral care program is strongly recommended for
patients scheduled for high-dose chemotherapeu-
tic regimens [19].

Our future objectives are to detect connection
between chemotherapy agents and the patholog-
ical changes in the oral cavity under their influ-
ence, the connection between oral health status
during primary dentition and chemotherapy, also
management of primary orthognathic occlusion
of the patients to prevent future occlusal prob-
lems.

Most chemotherapeutic agents have some side
effects, but averagely only 30% is manifested in
oral cavity of adult patients. In young children
this data increases up to 50% [20]. It has to be
noticed the range of adverse effects (destruction
of teeth hard tissues, high risk of infection of oral
mucosa, the anomalies of number, shape and size
of future permanent dental structures) which has
most dangerous impact on nutritional process of
the child [21], and as a result delayed rehabilita-
tion process we distinguish:

Vomiting — leads to systemic and local distur-
bances. Systemic effects, like mineral misbalance
and its impaction on total health condition is
known and studied well [22]. Locally, because

of oral pH decreasing, dentist may observe lin-
gual-occlusal erosion (perimylolysis) which is
nearly always present. Because of dehydration
subnormal values of saliva properties, which by
itself leads to oral infections and oral structures
destructions [23, 24].

Nausea - same acid reflux is a medical condition
in which gastric fluid is regurgitated into the
esophagus and oral cavity. The acids are in the
prevalence of etiology of dental erosion and the
salivary yeast and ms colonization [25].
Xerostomia — same dry mouth, which means
deficiency of saliva. Importance of saliva is ex-
tremely high in the maintenance of oral health.
The medical practitioners must be realise the
importance of saliva and also be involved in the
recognition and diagnosis of problems in sali-
vary function. No other health care worker, but
only dentists are able to completely evaluate the
oral environment and to recognize these oral

29

J080mm»9M 5300 53963 900L 45dmygbgdolsl,
35309635 MIMS3gledsdo 9odergds
5006086l 3060 PO K s6IOMYEMdOL
399956091905, MHMIJO3 353300 OS 3390000
50393900056 [11], 05 HMI9gd0o3 500bodbgds
35309630 72-79%-80 Jodommgemsdools
059900056 1-6 M30L 4560530 Mdsd0. 12

30 89909353 30 9650 MP0M0 IMM393900
5006036905 46%-30. 330000 MM393905b
053533060900 L0d3GHMIYd0 IMO353L 30O
LodIMHEYL, Aol M935L, T9dGHOMBSL,
QQO05MYold S 3MIFob BH30g30eL [12].

3390006 M®393930L 3603369 Mds
0535330609005 394560379600 s LgblmOEo
53169430900l M M39390m56, HMIgdo3 b
08560H090Mm©IL 339000 M3EGH0T0DsE0OLOMZOU.
3L O™, mB3MEMYOOO 3530960l Joern30L
063963600 z3950mbsemeo 31boo vbos
905H6M939gL 3060l VO X sbIMgEMdOL
3633900MbsEgdOLS s MYROLEMOMYIMO
69¢®0E30MmEmygdol Bo®mwermdsl [13].
BMQ0gOHD0 53EGHMM0 gobliszmmMgd e
9499650009050 2)mdmdL LobGHYIME 5350JOLS
(009605400 35MHEPOSWIMHO 9350 J0JO0,
3BOLAOHO BodOHMDBO, 300M, FoEL-0, OSBYE0, S
1960 39¢Mb6MH05) 5 3060 POHNMIo SOBYOO
5H056909d0L MO0 gHM 353900, 1939 - oLy
DM BOJBHMMIOL, OMYMOOEGS 3390000
9m0g035330900 [14].

D99 0043906 45dmB0bsmy, dgodegds
5351336500 99920: ,33900L boGobbo s
69¢®030mwo bGs@mbo 360d369wmgzs60s

X963 mMgEmdol bgerdgfymdobs s
39650Bmbgdolsm30L LogmEbeol 4963sg3wwmdsdo
5 06300 H0H0s JOMb0 3o 935093900l
965350093960 ™M356 2o6aLsBOZOYm

dmE0U. 59 BogBHMm®mgdL odyzsb0 spowo

939305 Q0953500 3619396(305L5 o

X 963Omgmdol bgerdgiymdsdo. og@ sl

Q5 33905L 9900¢090s 3dmbgl ©sdsd0dgdgeo

36 899 GH03 035G MO0 9539JGHO 0LYMO
JO™b03Mw0 5350090900l o3 (39w gdsbY,
MR35 35MOOM-3513EMH)O
055350090900, 053930, Lodbdby, 300M,
bGHJI3MOMDO s 3060l VOV Es9350JOJdO.
OBO 390G, bIOO0EONO LAHsGLo
6900L30gM0 BoDBOZMOHO 1Y) 0sGHMMYEMwO

90 M35MmxMdOL 19M330vwo d31MbsemdOL
99899&HIOMDBOL 30630600 ©YEHIMT0bI6E0“ [15].
50539 BoJGH™M90ds d90degds 360d3zbgermzsbo
2393965 0gmboml dmdsgser d9dog
056300¢35%9; sbg39 - 0bgm BEYMISMYMdJODY,
(MOO0(355 OLBOR05, OLGMBOS, 3060l VO
mO256Mgd0L 256301560930l oM 3939d0 [16].

Caucasus Journal of Health Sciences and Public Health, Volume 4, Supplement 5



https://www.caucasushealth.ge

complications [26]. More than about 10 major
defense mechanisms are determined by salivary
proteins and glycoproteins, they are lost in case
of saliva deficiency. This violation is temporary
and reversible. However, it causes discomfort, it
affects speech and chewing function.Amylase and
peroxidase increases, simultaneously are reduced
IgA, and IgG, even mild trauma of oral mucous
membrane can contribute the development of
mucositis. The functions of saliva are reduced,
such as lubrication, humidity, and antimicrobi-
al activity [27]. In the literature it is indicated,
that after the completion of chemotherapy the
salivary function will be restored in about 12
months. The use of large amount of water, the
use of sugar free chewing gums and candies

can provide serious assistance to the patient to
avoid hyposalivation and the effect of xerostomy
during chemotherapy [28].

Loose of appetite — in medical publications are
more information about this complication’s ad-
verse effect on systemic health, in cancer patients
additionally with appetite loss, loss of weight is
determined by intoxication because of chemo-
therapy and main disease [27.28]. However it also
affects locally oral structures: function of organs
in developing body provokes their growth and
adequacy to forces which are affecting particu-
lar organs due to lifespan [29]. In case of loose

of appetite, chewing functions of oral structures
leads to dysfunction of them — same growth and
developing of structures are restricted. Here we
discuss about the direct proportional relation-
ship of the growth and growth rate of the child’s
oro-facial system with the functional load. In this
case, due to decreased appetite, if the child does
not chew food, his oro-facial system - the tis-
sues around the tooth, alveolar bone, jaw bones,
muscles do not grow in proportion to age. At the
same time, impaired chewing function contrib-
utes to hypofunction of the salivary glands, limit-
ing the process of functional self-cleaning process
of teeth, which, in turn, promotes the growth of
microbial contamination and the formation of
biofilm in the oral cavity.

Taste change — as well as different taste during
the transfusion (f.eg. metal taste) leads to weight
change and rehabilitation retardation in patients
with oncological diagnosis, which receive che-
motherapy. According of researches nutritional
counseling is very important for maintaining
social activity and quality of life [30].

Stomatitis — mucositis — etiology of mucositis in
cancer patients were thought the effect of che-
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motherapeutical agents on basal cells of epitheli-
um [31]. Some researchers suggest that mucositis
are the result of keratinocytes growth factor (kgf)
decreased or lost secretion [32]. Some of them
discuss about activation of transcription factors
such as nf-xb that induce up-regulation of spe-
cific genes (tumor necrosis factor, il-6, and il1)
which then trigger apoptosis and the cascade of
events that lead to epithelial ulceration [33].
Unusual bleeding (nose, mouth) - Bleeding oc-
curs in up to 10% of patients with advanced can-
cer. It can present in many different ways [34].
Spontaneous bleeding in oral cavity is associated
with chemotherapy is already proved. Mostly it
is caused with secondary neutropenia, trombocy-
tolisis [35]. Spontaneous oral bleedings increase
risk of periodontal and oral mucosa infctions [36].
The changes of hard tissues — The damages
according to chemotherapy in patients under

the age of 5 years, include not only the present
organs of the oral cavity, but also they are dan-
gerous for the future occlusion. It is possible to
develop pathologies such as pulp cavity expan-
sion (based on delay in dentinogenesis); tooth
development interruption; chemotherapy leads to
qualitative defects of teeth; the volume of defects
depends on the type of medication and the man-
agement of oral cavity disorders [37].

It should be noted that since 1990, for more

than 20 years, surveys and observations are on
oncologic patients who have oral complications
because of chemotherapy. The literature con-
tains caries, odontogenic infections, mucositis,
oral mucous membrane problems. During the
chemotherapy in pediatric patients the incidence
of occlusion disorders is indicated in 55.6%. The
agenesia - the qualitative damage to the teeth

is mentioned in 20,4% according of the period

of cancer diagnosis, the intensity of the chemo-
therapy and the age of the patient; microdontia
—in 30,6%. These pathologies are related to the
matches of teeth calcification period and the che-
motherapy course [38].

Enamel hypoplasia and discoloration of perma-
nent teeth are the most common defects among
the results of chemotherapy conducted in early
age. Hypoplasia is the result of damage of ame-
loblasts function, because of chemotherapy their
reproductive and sectarian functions are violated,
also — calcium intake via their membrane. During
the tooth calcification, the transfer of the Her-
twig’s area causes the dislocation of the pulpal
cavity to the bifurcation. As a result of cytotoxic
medications, it is also possible to develop roots
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agenesis, hipodontia [39].

Correlation between particular chemotherapeutic
agents and their manifestation in oral cavity was
study subject for many researchers. The latest
data are provided by authors is more detalized,
but any way there are further question to be
searched [20], The mostly founded complications
of dental structures are: agenesis of tooth/roots,
root malformation, dusplasia of enamel, micro-
dontia. (TABLE 1)

Materials and methods

After many years of pediatric dental practice, we
have become particularly interested in detecting
oral complications as a result of chemotherapy
and finding preventive measures to avoid them.
For this purpose in our research we try to manage
primary dentition for preventing future occlusial
and permanent dentition problems, same time
administrate supportive treatment for the patient
during and after chemotherapeutic intervention
to keep oral structures functioning.

Case report — Patient 3,7 years old female which
presented in our dental clinic.

Main diagnosis: Thymic Carcinoma, which was
proved by modern lab and nstrumental tests.
There was held combination of standard treat-
ment (surgical remove of neoplastic tissue and
chemotherapy).

Medications used for chemotherapy purpose:
before surgery medications used before surgery:
Vinracine (Vincristine sulfate ) 1 mg per 1ml X
1; Holoxan (Ifosfamide) 1mg X 6. After surgical
intervention: Doxotil (Doxorubicin Hydrochlo-
ride) 10mg X 6; Etoposide 20mg/ml 100mgX3.
From history it is known that totally were pro-
vided 16 courses of chemotherapy (7 before
surgical intervention and 9 — after chemother-
apy). Dental treatment was involved after 4™
course when patient had symptomatic oral pain
and toothache (fig.1), for which, according to the
parents, child frequently refused to eat. The pa-
tient was also refusing from meal because of the
altered taste in the mouth.

It was necessary to plan more frequent visits
compared to routine visits to pediatric dentis —
according to the patient’s needs. This was due

to the extremely rapid development of siver
early childhood caries (SECC) and acid necrosis
(perimolization) of dental hard tissues (enamel,
dentin) (Fig. 2; Fig. 3). The visits were carried
out taking into account the guidelines and the
patient’s needs - before and after each course of
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chemotherapy, also 2 weeks after completing the
each course.

Medication devitalization and / or temporization
of cavities were performed during the course of
chemotherapy or after 2 weeks of course admin-
istration, because we were not able the provide
local anesthetics: on the one hand, due to the
depressed psycho-emotional status of the child
and on the other hand - it was not recommended
by the treating oncologist to use local anesthetics
- due to the presence of antagonism with med-
ications. If it was not permitted to delay tooth
treatment and use of local anesthesia was indicat-
ed, dental manipulation was performed between
chemotherapy courses, but only 2 weeks after the
end of the chemotherapy course (as indicated by
the oncologist).

By excessive mouthwashsing with antiseptic
solutions (H,O, 3%, Iodinole 1%, Hypotonic
solutions) we were tried to avoid results of xe-
rostomia, to regulate the pH of the oral environ-
ment and extremely rapid destruction of hard
tissues. Topical nystatin ointment applications
have been used to treat oral candida infections.
In age 4,8 we got permition to make radio graph-
ical examination of patient (fig.4). On OPG

was observed normal development of all future
permanent teeth, except of all second premolars —
was observed adontia, alveolar bone receding. At
this time, we realized, that most problems which
may occur in future it is alveolar bone loss. To
avoid such complications, we decide to control
gingival problems and maintain primary teeth

for supporting future occlusion. For this aim, by
us was performed pulpal treatment, but resto-
ration of coronal part of teeth was complicated:
we could not provide metal crown restoration —
teeth several times were needed to be endodonti-
cally retreated, because of material fast resorption
and risk of developing odontogenic infections.

At the end of rehabilitation time (1 year after last
course of chemotherapy) our patient’s condition
was stable. Permanent molars eruption was in
progress. Also by last radio graphical examination
we were satisfied with condition of alveolar bone.
Bone resorption was not progressed (fig. 5, fig.6,
fig.7). In periapical area of tooth 75 we men-
tioned some formation, which was rechecked by
intraoral visiography (fig.8, fig. 9)
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Discussion

Fro the ten most common drug reactions (ADRs)
[1], in the clinical case, the patient presented
with most of them. However, the information
received from the patient’s parents as a history.
Oral health problems are primly linked to mal-
nutrition, which is a recognized co-morbidity in
cancer patients[4]. This is confirmed in our case
by the information collected as an anamnesis:
The parents complained about child’s decried
appetite, also they mentioned, the child refused
to eat because altered taste sensation. A team

of dentists faced a similar problem, when the
child did not like it, or even vomited because of
the “disgusting” taste of the restorative material
during dental appointment [30].

Due to eating disorders and the general condition
of the patient, low oral hygiene condition was
observed, which was aggravated by xerostomia
[26]. gingiva recession and alveolar bone re-
sorption, oral candidiasis, coated tongue, These
complications were most commonly seen during
chemotherapy. Antiseptic solutions (3% hydro-
gen peroxide, 1% lodineol, hypertonic solutions)
were used to treat them. Antifungals - Nistatin
ointment applications. Treatment was selected due
to the presence of fewer side effects of the listed
medications. These medications were prescribed
periodically, as indicated, during chemotherapy
courses and during the rehabilitation period.

One of the most common side effects of chemo-
therapy - mucositis - has not developed in our
little patient. Instead of it, during the rehabilita-
tion period, the parents often complained about
bleeding gums and periodic oedema of the inter-
dental papillas. Antibiotic therapy was performed
to treat inflammation of the periodontal tissues
and prevent odontogenic infection risks (Aug-
mentin - with age dosing. Totally — 2 courses
with an interval of 6 months).

Injuries of the teeth hard tissues were also ob-
served in the oral cavity of our little patient [37,
38]. In most cases, due to chemotherapy admin-
istration during primary occlusion, damage of
the teeth tissues develops in such degree that it
becomes a source of odontogenic infection. For
this reason, tooth extraction is required, and by
the beginning of the transitional oclusion peri-
od (6 years of age), the majority of little patients
have absolute secondary adentia (tooth loss as a
result of extraction) followed by dysfunction of
the oro-facial system in the developing organism.
It is the reason for which we have tried to keep
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even damaged teeth for our little patient. The
radical endodontic treatment was carried out
(acent was not done to maintain dental vitality
because tertiary dentinogenesis was delayed due
to the general condition of the patient). In this
way we tried to partially maintain the chewing
function and also to reduce the rate of alveolar
bone resorption. Because, alveolar bone resorp-
tion takes place even more rapidly in the area of
the extracted tooth.

In the same way, we tried to reduce the possibil-
ity of developing anomalies in the future per-
manent dentition due to premature loss of baby
teeth (migration of permanent tooth buds inside
the jaw bone, disruption of eruption time, loss
of localization of teeth, loss of tooth arch length,
damage to the curve of Spee). This is followed by
malaligmentation of the erupted teeth, absence of
self-cleaning function, inability to provide proper
hygiene, rampant caries, chronic generalized in-
flammation of the gums, periodontal tissues - all
of these are the prerequisite for premature tooth
loss and chronic odontogenic infection in future
permanent dentition.

Tooth agenesis, root agenesis, and hypodontia
[39] are another side effect of chemotherapeutic
treatment during primary dentition. Agenesis of
premolars (15, 25. 75, 85) was noted in the first
OPG of the patient (Fig. 4).

However, this was the first true adontia if it was
the result of chemotherapy — it is quite difficult to
realise because we have not been able to examine
a patient before chemotherapy. At the same time,
statistical data on primary adontia should be con-
sidered, where congenital adontia of the first pre-
molars is more common, and almost no primary
adontia of the second premolars is observed [40].
It is also interesting to find the contours of 45
tooth bud at the age of 6 years in a repeat pan-
oramic picture of our patient. However, the cause
of the microdontia of the tooth remains under
the question - is congenital anomaly or it is devel-
oped as a result of chemotherapy (Fig. 7, Fig. 8).
Our clinical case is interesting in the sense that
in a patient with a loaded anamnesis (diagnosis

- thymus carcinoma, quite aggressive chemo-
therapy for treatment), based on the provided
treatment we maintaind primary teeth, which
prevented the alveolar bone resorption. We also
hope that patient will have fewer problems in
future with permanent teeth in terms of their lo-
cation and relationship between upper and lower
dental arches. This is a prerequisite for a healthy
oral future. Also with prescription of mouth-
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washes, diseases of the oral mucosa were limited
to chronic candidal infection (Hydrogen peroxide
3%, iodinol 1% and hypotonic solutions - ex-
clude chlorhexidine and metronitazole - due to
the presence of quite a lot of side effects of these
medications).

Dedicated support from the patient’s parents
should be especially noted. They tried to perform
the treatment personally and thoroughly as pre-
scribed by the medical staff.

The patient is still under observation. In the
future we are interested in the existence of per-
manent dental hypoplasia and its severity. These
data will be recorded during further visits, which
will be conducted according age guidelines (2
times per year).

Conclusions

Oral (dental) problems, which are developed
during the treatment of oncologycal patients
require deeper and more intensive study. By our
opinion, this is not a matter of one discipline, as
this problem requires a multidisciplinary ap-
proach.

In addition, has to be mentioned, that with
involvement of dentists and oncologists, it is
essential to include professionals such as clini-
cal pharmacologists and nurses, administration
health care professionals, as only such a system-
atic approach will be able to fully assist these
patients.

From a dental point of view, particular attention
should be paid to the chronological and dental
age of the patient, and in the light of these op-
tions, an individual preventive and treatment
plan should be developed. It is also important to
study the specific correlations between chemo-
therapy and oral contraceptives. Perhaps in the
future, if we have more information on this issue,
we will achieve better results.
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TABLE 1 -Long-term Follow-up Guidelines for Survivors after cancer treatment [20].

Any chemotherapy  Agenesis of tooth/root
Root malformation

Dysplasia of enamel

Microdontia

Patient without development of permanent
dentition at the time of cancer treatment

Radioation therapy of oral cavity or salivary
glands area

Age <5yo at the time of cancer treatmnent

unknown

Caucasus Journal of Health Sciences and Public Health, Volume 4, Supplement 5



https://www.caucasushealth.ge

Fig. 1 — On first appointment main complains was
refusing from eating and “burning mouth”.

S
Fig. 2 — Perymolysisof hard tissues.

Fig. 3 — for treatment was used Glass-Ionomeer
cement material (patient at age 4,8 yo).

Fig. 4 —Same patient (age 4,8 yo).

Fig. 5 — eruption of first lower permanent molars.

i
S W
Fig. 6 — Even sever destruction of hard tissues
inflammatory changes in periodontal tissues were

not observed.
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Fig. 7 — some formation under tooth 75 was
observed. No bone loss. Condition of permanent
molars were satisfied.

Fig. 8 — development and mineralization of tooth
bud (35).

Fig. 9 — tooth 85 still has no permanent successor.
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Abstract

Aim.The aim of our studies was to determine

dry ash and moisture content in Adams’s root
(Thamus communis) samples collected in Kakheti
and Kartli regions of Georgia in order to use them
for preparing phyto and homeopathic medicinal
products.

Materials and methods. Materials were collected
in autumn and air-dried in the dark environment
at room temperature for three days. The dried
roots were cut, wrapped in the aluminium foil
and stored in airtight glass container at 4°C until
used.

Determination of total ash content. Having put
samples into the pre-weighed pots and weighed
again, they were placed on the heater in the fume
hood. When releasing vapours and gases was over
and organic remains turned black, the melting
pots were placed into muffle furnace for several
minutes. Having been cooled, the pots were
weighed again and total ash content calculated.
Determination of moisture. Samples were
weighed, put in melting pots and placed in
thermostat at 100 ° C. After five hours, they were
cooled, weighed and placed in the thermostat for
another hour. This procedure was repeated until
stable mass was achieved. Using the difference
between the weights hygroscopic water content
was calculated.

Results. It has been determined ash content and
moisture in Thamus communis roots collected

in Kakheti and Kartli regions of Georgia. The
average ash content in Kakheti sample was
20.83% and in Kartli sample — 10,95%. Kakheti
sample moisture was 71.76% and Kartli sample
—49.88%. According to literature data, dry ash
content in Thamus comunnis should not axceed
12%, and moisture should be less than 50% .
Conclusions.The obtained results on Thamus
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communis roots dry ash and moisture content
shows that only the samples collected in Kartli
region could be used for preparing phyto and
homeopathic medicinal products.

Keywords: Adam’s root, Thamus communis, ash
content, moisture.

Introduction

Georgian flora is reach in medicinal plants. As
an object of research we selected Adam’s root
(Thamus communis) that has successfully been
used for centuries in Georgian folk medicine for
treatment of various diseases, such as: bronchitis,
tuberculosis, inflammation of urinary bladder,
uterus diseases, osteochondrosis, radiculitis,
arthroses, polyarthritis, polyps, hemorrhages,
bruises, warts and eczemas, inter-rib neuralgia,
etc. (Surguladze,2015).

Tamus communis is perennial herbaceous plant
in the Dioscoreaceae family. It has fairly large
tuber and climbing stem. Its root has been used
in folk medicine for centuries (Makashvili,1961).
The plant represents a geophyte and its habitat
coincides with the habitat of vine. In other
words, it is spread mainly in Mediterranean
countries. Thamus communis grows in Algeria,
Morocco, Iran, Iraq, Turkey, Georgia, Armenia,
Azerbaijan, Ukraine (Crimea), Austria, Belgium,
Germany, Switzerland, Italy, UK, France,
Portugal, Spain, Macaronesia In Georgia Adam’s
root grows up to middle belt mainly in forests
and front forests (Meskhi, 1976).

Thamus communis mainly grows in mountain
beech, oak and chestnut forests in almost all
regions of Georgia. Botanical dictionary by A.
Makashvili mentions this plant as Mikhelta
(Makashvili,1961). Having studied old medical
handbooks, we stated that in the medieval

time, Thamus communis was known as Kusti
(Bagrationi,1985) and was used as a single herb
as well as in combination with other medicinal
plants mainly in the form of water and alcoholic
extracts and tinctures (Megrelishvili,1952).

In homeopathy Adam’s root is used for removing
freckles, suntans and spots of various origin as
well as for removing scratches and pockmarks,
relieving heap, waist and joints pains, rubbing
chilblains (Schwabe,1967).

According to scientific data Adam’s root

must contain ash not more than 12.0% and
hygroscopic water — not more than 50%
(Megrelishvili,1952).
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Materials and Methods

Collection and Identification of Plant Material
The plant roots for research were collected on
the Zedazeni mount, Kartli region, Georgia, UTM
zone 38 T, 480878-4635681, sea level 1110-1121
m. The Kakheti region sample was collected near
Sighnaghi, Georgia.

In Spring two different areas of Thamus
communis growth have been discovered on
Gombori mount hills. The plant was harvested
in one kilometer distance from Ujarma,

Georgia. The forest type: oak- beech-hornbeam,
herbaceous ground cover: Lily, Solomon’ seal,
etc. Soil: ash grey carbonate, Terrain: gentle
slope.

Samples have been collected in autumn when
vegetation period is over and biologically

active substance content and storage resevre
accumulation is high, the material biomass is
large, and seeds are dropped that guarantees
natural renewal of the plant. Tuber-like roots
with dark brown outside and whitish inside were
found deep in the ground. The taxonomy of the
plant was authenticated.

Sample Preparation. The roots of the plant were
properly washed under the running tap water
and rinsed in distilled water. The rinsed roots
were air-dried in the dark environment at room
temperature for 3 days. The dried roots were cut
by stainless steel knife to avoid oxidation of the
material compounds, wrapped in the aluminium
foil and stored in airtight glass container at 4°C
until used (Shavliashvili,2018).

Phytochemical analyses

Saponins (Frothing test). 30g of the roots are cut
to pieces, placed in Erlenmeyer flask. Then 300
ml of distilled water added to the flask (ration
1:10), stirred and heated. After boiling, the
content of the flask is filtrated. 2 ml of the filtrate
is placed in the test-tube and shaken. Thick foam
formation in the test-tube that is stable for 15
minutes, confirms the existance of saponins in
the tested objects (Devmurari, 2010).

calcium oxalate. The material is peeled and
ground/smashed on the porcelain evaporating
dish. The received mashed material is added
distilled water and strained. The process is
repeated until the received extract does not
irritate the skin. The extract is transferred in

the test-tube and centrifuged. Obtained white
precipitate is studied under the microscope. The
crystals are washed five times by chloroform
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to remove starch. Remained crystals are
heated, added water and checked the acidity.
The received crystals are solved in distilled
water and added ammonia oxalate solution.
The white calcium oxalate precipitate confirm
calcium ion existence in the tested material
(Megrelishvili,1952).

Determination of total ash content

Clean melting pots are weighed on analytical
balance. Samples are put into the pots and
weighed again, then the vessel is placed on
the heater in the fume hood at 120 ° C. When
releasing vapors and gases is over and organic
remains turn black, the melting pot is placed
into muffle furnace for several minutes again.

Having been cooled, the pots are weighed again
(Iobashvili,1941).

Determination of moisture

The plant moisture is calculated on the basis of
hygroscopic moisture and volatile compounds
loss that is determined by means of drying the
material to the stable mass. Two gram samples
are weighed on the analytical balance, put in the
pre-weighed melting pots and placed in drying
cabinet at 100 ° C for five hours.

After 5 hours covered melting pots are moved

to the desiccator, cooled for half an hour and
weighed on the analytical balance. Then placed
in the thermostat for the next one hour. After
cooling in the desiccator, it is weighed again.
This procedure is repeated until stable mass is
achieved (Flavio, 2006).

Difference between the weights before and after
drying shows the amount of the hygroscopic
water:

x = (A-B) /M * 100%

where, A is melting pot weight before drying,
g;x — hygroscopic water;B is melting pot weight
after drying, g; M is the sample weight, g.

Results and discussion
Qualitative phytochemical analyses

Saponins (Frothing test). Qualitative foam-
forming analysis on saponins has been conducted
. We cut 30g of the roots (both samples) to pieces
and placed in Erlenmeyer flask. Then 300 ml of
distilled water added to the flask (ration 1:10),
stirred and heated. After boiling, the content of
the flask was filtrated. 2 ml of the filtrate was
placed in the test-tube and shaken. Thick foam
formed in the test-tube and stable for 15 minutes,
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confirmed the existance of saponins in the tested
objects.

Calcium oxalate. The roots of both samples we
peeled and ground on the porcelain evaporating
dish. The received mashed material was added
distilled water and strained. The process was
repeated until the received extract did not irritate
the skin. The extract was transferred in the test-
tube and centrifuged. Obtained white precipitate
that contained white crystals was studied under
the microscope. The crystals were washed 5
times by chloroform to remove starch. Remained
crystals were heated, added water and checked
the acidity. It had alkaline nature. The received
crystals were solved in distilled water and added
ammonia oxalate solution. White calcium oxalate
precipitate was obtained.

Determination of total ash content

Clean melting pots were weighed on analytical
balance. Having put two samples per region into
the pots and weighed again, we placed the vessels
on the heater in the fume hood at 120 ° C.

When releasing vapors and gases was over and
organic remains turned black, we placed the
melting pot into muffle furnace for several
minutes. Having been cooled, the pots were
weighed again.

Results are shown on the table 1 and table 2.

Table 1. Determination of Ash Content in
Kakheti Sample

Sample No Kakh -1 | Kakh -2
Empty melting pot
weight, g 310331 | 27.8270
Weight of melting pot

with the sample

combustion, g 35.9876 | 32.7850
Weight of melting pot with

the sample after combustion, g 370969 | 2885690
Ash g 10638 | 1.0299
Ash Content, % 21.14490 | 20.52411

Table 2. Determination of Ash Content in Kartli
Sample

Sample No Kar-1 Kar -2
Sample weight, g (A) 5.0027 | 50325
Empty melting pot weight, g 376147 | 326809
Weight of melting pot with
the sample before
combustion, g 42 5625 37.6601
Weight of melting pot
with the sample after
combu}sltlon, g 3% 1187 332757
Ash, g ] 0.504 0.5948
Ash Content, % 10.07456 | 11.81918
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Determination of moisture

The plant moisture is calculated on the basis of
hygroscopic moisture and volatile compounds
loss that is determined by means of drying the
material to the stable mass.

Two grams of each Kartli and Kakheti samples
were weighed on the analytical balance, put

in the pre-weighed melting pots and placed in
drying cabinet at 100°C for five hours. After 5
hours covered melting pots were moved to the
desiccator, cooled for half an hour and weighed
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in the thermostat for another one hour. After
cooling in the desiccator, they were weighed
again. This procedure was repeated until stable
mass was achieved.

Difference between the weights before and after
drying shows the amount of the hygroscopic
water:

x = (A-B) /M * 100%

where, A is melting pot weight before drying,
g; x — hygroscopic water; B is melting pot weight
after drying, g; M is the sample weight, g

We calculated the hygroscopic water content.
The results are illustrated in Table 3 and Table 4.
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Table 3. Determining moisture in Kakheti
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sample.

Sample No Kakh -1 Kakh -2
Sample weight, g (M) 5.0512 5.0434
Empty melting pot 26.7942 31.4979
weight, g
Weight of melting pot 31.7650 36.4660
with the sample before
drying, g (A)

Weight of melting pot 28.0808 32.9067
with the sample after

drying, g (B)

A-B 3.6842 3.5593
Moisture, % 72.9371 70.5734

Table 4. Determining moisture in Kartli sample.

Sample No Kart-1 Kart -2
Sample weight, g (M) 5.0135 5.018
Empty melting pot 25.8997 26.7974
weight, g
Weight of melting pot 30.7576 31.7409
with the sample before
drying, g (A)

Weight of melting pot 28.26 29.235
with the sample after

drying, g (B)

A-B 2.4976 2.5059
Moisture, % 49.8175 49.9382
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Difference between the moisture of Kartli two
samples:

49.9382 - 49.8175=0.1207 < 0,5 ;

That meets the requirement of Pharmacopeia
artticle 1.5.3.0007 requirements.

Having calculated the arithmetic mean of Kar-
1 and Kar-2 samples, we stated Adam’s root
moisture to be 49.88%.

Conclusion. It has been determined ash
content and moisture in Thamus communis
roots collected in Kakheti and Kartli regions
of Georgia. The average dry ash content in
Kakheti sample was 20.83% and in Kartli sample
—10,95%. As for moisture, Kakheti sample

moisture was 71.76% and Kartli sample — 49.88%.

According to literature data, dry ash content in
Thamus comunnis should not axceed 12%, and
moisture should be less than 50% (Megrelishvili,
1952). Stemmed from the above mentioned, the
obtained results on Thamus communis roots dry
ash and moisture content show that only the
samples collected in Kartli region could be used
for preparing phyto and homeopathic medicinal
products.
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Abstract

According to the pandemic situation, face-to-face
education system was cancelled countrywide and
drastically increased online learning platforms.
Because of emergency state countrywide accord-
ing to safety recommendations,all students in
Georgia and international students were able to
complete their course without ever setting foot
on university. Distance learning model gave abil-
ity to work remotely and decrease the disruption
of the educational system.

Researchers and educators are unwarranted how
the education in emergencies differ from stu-
dents experiences and expectations in traditional
on-site environments . While these treats may be
unsure, there is smallstudy to precisely ascertain
the benefits and difficulties of online teaching,

in particularly when contrasted to face-to-face
learning. Asses knowledge about the educational
process changes and outcomes of online instruc-
tion during COVID-19 in Georgia in comparison
to face-to-face environments will help educators
and researchers develop more informed choice
about future distant learningcourses andfixes
idea of online platform implementation in educa-
tional curriculum.

Keywords: Online education, virtual teaching,
COVID-19 pandemic situation, Face-to-Face
education, Students, Higher education

Introduction

COVID -19 has a massive impact on the life of
humans.We can’t discuss it just as a medical
pandemicsituation, it is a social event that is
interrupting our social order. In December 2019,
COVID-19 was recognized in Wuhan, Chi-
na(Wang et al., 2020) In 2020 coronavirus spread
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worldwide and its fatality rate increased. Uncon-
trolled spreading caused widespread closures of
colleges, universities and schools. According to
UNESCO monitoring, as of 17 April 2020, ap-
proximately 11.575.270.054 learners have been
affected due to school closures in response to the
pandemic, 191 countries have implemented na-
tionwide closures and 5 have implemented local
closures, impacting about 91.3% of the world’s
student population (UNESCO, 2020)Based on
the situation UNESCO recommended distance
learning model and open education platforms and
applications which gave ability to work remotely
for teachers and lectures and decrease the disrup-
tion of the educational system.

In Georgia until March of 02 of 2020 education
system of most schools, universities and col-
leges was based on face-to- face studding model.
Traditional classroom education system, which
requires students and pupils to attend the class-
es every day, was described as the best model.
The situation in the country has changed at the
beginning of semester of 2020. According to the
pandemic situation, by the recommendation
National Center for DiseaseControl and Public
Health of Georgia, government closed univer-
sities and schools. From March of 02 of 2020

the classical, face-to-face education system was
cancelled countrywide and drastically increased
online learning platforms. (Basilaia, G., et al.
(2020))

Differences between traditional, face-to-face and
Online learning have always been a subject of
discussion, because of the great dissimilaritybe-
tween the two learning environments. Instruc-
tional environments have been criticized due to
encouraging passive learning. Critics of tradi-
tional education system describe it as ignorer of
individual differences, they think, that tradition-
al educational system does not pay attention to
critical thinking, problem solving, or other skills
which are higher order thinking (Banathy, 1994;
Hannum& Briggs, 1982) On the other hand,
advocates of Internet-based education are largely
positive and optimistic about its potential (Relan
& Gillani, 1997)

COVID-19 pandemic situation has brought
challenges to education. Distance studying, over
the internet became the main form of education,
because it facilitates the exchange of information
and expertise while providing opportunities for
all types of learners in disadvantaged locations
(Hill, 1997; Webster & Hackey, 1997)

This study was performed in order to answer the
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following questions.

1. What were the mainchallenges for students
which enrolled in online education during
COVID-19 pandemic situation?

2. What outcomes they excepted (i.e., perceived
content knowledge, quality of course)?

3. Do they prefer online learning model and
why?

4. Instructor support and interactions with stu-

dents

Departmental support

6. Which educational system is more comfort-
able for them?

o

Methodology

The study explores outcomes obtained from the
students of University of Georgia, enrolled in
online learning programs during COVID-19 pan-
demic situation. Before springsemester 2020, all
of them were studying according to the tradition-
al methods, so they have ability to compare two
different learning methods.

We have assessed 106 Students. All students were
asked to respond to six questions regarding their
experience during online courses. The results of
this questionnaire identifiedsatisfaction of stu-
dents.

All data were collected near the end of the spring
semester 2020.Online students of University of
Georgia were sent an e-mail and asked them to
completequestionnaire.They completed forms
and submitted their answers electronically. All
data were processed for the later analysis.

Results

The following results shows and concludes
comparisons of the face-to-face and the online
students’ responds and interpretations organized
around the research questions.

Main challenges:COVID- 19 changed everyone’s
life(1.3). Most of international students were
enabled to come back to Georgia and take their
online courses. According to answers of most
students (62.5%) learning at home using internet
is not same as in class. (figure 1). Students repre-
sented most important characteristics of a learn-
ing environment: student to student interactions,
student to instructor interactions and support.
First, we want to mention, that during the online
teaching in University of Georgia, none of the
seminars of lecture have failed or been canceled.
There were a very few cases of the students or
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lecturers had technical issues especially in the
first week of the semester. The most common
problem during the online learning was internet
connection problem, voice or video configura-
tion’s disorder.Despite this, half of the student
strongly agree that they (Figure.2) 50 percent of
students note that they had easily access to the
internet during online learning.10% of students
noted that online learning model is not flexible
for them because of internet connection or some
technical problems.

Online learning gives ability to work inde-
pendently and manage your time efficiently. 37.5
% of students note that they had enough time for
assignments. (Figure 3) They positively checked
department support, which providing a commu-
nication link between the lecturers and students.
For us it was very important to detect outcomes,
which students expected from online courses
and discuss what they get. Studying medicine is
a very complicated and it requiresspecific prac-
tical skills and social activities, teamwork, inter-
action with the lecturer outside of the class and
discussion the feedback. Our research relieves
low motivation index within the students during
COVID-19 pandemic situation. 41,7 % disagree,
that learning on the internet is more motivating
than learning in class. (figure 4)75% of students
note that they lack practical skills and social
activities. According to 86% of students better
outcomes of the course are available if course
will be specifically designed to support online
curriculum and learner-centered strategies (8).

Discussion

Distance online education in a higher education
setting, found that students were satisfied with
online platform because it allowed flexibility and
responsiveness to their learning requirements
and teaching expectations.

We can conclude that students’ satisfaction is
positively impacted when there were the best
interactions between students and educators with
reliabletechnology, which crated appropriate lev-
el of flexibility (16-20) .The instructor plays role
as a facilitator and coach and student satisfaction
depends more on the quality and effectiveness

of the instructor and the instruction than on the
technology.

Students provided positive feedback of the quali-
ty of the online teaching course. Who advantaged
of face-to-face lectures, provided a more positive
rating of the quality of the instructor than the
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online group. Evident reasons named for this
were use of effective learning items such as man-
nequins, models, posters, teaching course facili-
ties . It is possible that another possible statement
is that their ratings may pursue to be higher
when there is a personal connection, something
that may not happen in an online course(11)
Considering the fact that traditional lectures

met in person once a week for a 2-3-hour period
throughout the semester and independence work
95 hours, the differences in student interaction
levels are evident. Technology delivered a sur-
rogate form for interactions like as discuss class
projects, build social interconnections. (13)This
suggests that the distant learning may lack the
normal social dimension of experiences in audi-
toriums (7).

Differences between the online and the face-to-
face learning were also notable for the criteria of
instructor and departmental coordination. Across
both classes, Most of students reported higher
and the same levels of instructor encouragement
in online platform. About departmental support
we received higher ratings than in traditional
onsite learning. This is explained by the fact that
previously students had direct contact with the
instructor and a teaching assistant, therefore they
had little need for support from the department.
In contrast, given the complexities of online
technologies, the online class had more need for
technical support, a service that was provided by
the department (S.D. JOHNSON, et all, 2000)
The findings of this study indicates that distant
learning can be as successful as face-to-face
learning in many respects in spite of the fact that
students in online programs may be less satisfied
with their experience than their experienceat
onsite learning environments.(14). The results

of this study show that student satisfaction with
their learning experience tends to be slightly
more negative for students in a on-site course
format although there is no huge difference in
the quality of the learning environment. These
results support the evidence that distant learing
strategy can be designed to be as successful as
traditional face-to-face instruction

The findings in this study suggest that online
platform may not be suitable for courses in med-
ical field that require high degrees of practice,
such as performance-based training methods .
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Conclusions

This study seek to shape if in lockdown situation
designed online environments that vary on many
features, can be analogous in terms learning and
satisfaction. Online students’ projections of
learning progress and instructor interaction are
most likely based on experiences created in face-
to-face learning settings. It is sensible to suppose
that the relationship between student progress
and student/instructor interrelations is among the
most valuables for students. The findings indi-
cates that online learning may not be optimal for
teaching courses that rely high degrees of men-
toring and coaching, performance-based training
methods, practical skills courses ,until the tech-
nologies for online learning better simulate real
time relationships.

Student perceptions are worthful themajor in-
dicator of course effectivenessproducing a de-
sired resultof learning objectives. The following
resultsshowed differences in the quality of the
course projects according to the students’ self-as-
sessment criteria, To improve the knowledge
levels to a further extent, broad, appropriately
powered studies are neededto analyse compares
student learning outcomes in terms of course
project quality and course grades. Corresponding-
ly, As the evidence supports of the effectiveness
of online learning environments, educational
research can set aboutthe more actual question
of how to enhance learning designs to maximize
learning and teaching opportunities in combina-
tion of the online and face-to-face environments.
The development and use of online programs
should continue but educational practitioners
who develop online courses need to be familiar
with the limitations of online programs.
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Figure 2.
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Figure 3.
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Summary

Pharmacists have an important role within the
healthcare system. They can offer some services
to the patients including consultation, patient ed-
ucation and therapeutic management. Commu-
nity pharmacists can assess the type and severity
of pain, monitor treatment and guide medication
regulation to improve the treatment of the pain.
Goals: Aim and objects was to study and analyze
professional abilities and role of pharmacy em-
ployees during the noncancer pain management.
Materials and Methods: The study was quantita-
tive investigation by using Questionnaire. 285
pharmacy employees were participated in Yere-
van. The survey was conducted during the 2018
-2019. The questionnaire was developed based on
the World Health Organization standard ques-
tionnaire. Study results were analysis on Statis-
tical Package for the Social Sciences program.

On each question are attached diagram or table.
Questionnaire and diagrams are numbered.

Results

As a result of our research, it became clear that
the list of best-selling analgesics as per custom-
er’s requirement and OTC analgesics recom-
mended by pharmacists, have not big differences.
During the investigation, we discover that phar-
macists have pure, indistinct knowledge about
adverse reactions of OTC analgesics.

59

Conclusions

Involvement of pharmacists in primary care pain
management is very important and pain man-
agement training of pharmacy staffs should be
encouraged.

Keywords: noncancer pain, pharmacotherapy,
over-the-counter analgesic, adverse effects, phar-
macy employees

Background

The International Association for the Study of
Pain defines pain as “an unpleasant sensory and
emotional experience associated with actual or
potential tissue damage, or described in terms of
such damage ” [1]. The global problem of pain
is very significant, more attention should be paid
to assessing the burden of non-fatal health out-
comes [2].

Pain is a general reason for self-medication with
over-the-counter (OTC) analgesics. Common
risks associated with OTC pain medications use
can include increased risk of drug—drug interac-
tions and adverse effects, wrong self-diagnosis,
resulting in serious illness, therapeutic errors [3].
Considering the heterogeneity of patients’
knowledge and behaviour reported worldwide,
inappropriate use of OTC pain medication should
not be underestimated and ignored.

Whereas a lot of consumers self-medicate with
OTC analgesics and are uninformed of possibly
hazardous drug interactions, proper counseling
on the corresponding use of these medication
can help minimize adverse effects and provide
positive clinical outcomes. Community pharma-
cists should be trained to manage self-medication
and counseling with OTC analgesics [4,5,6,7].
Research in Canada shows that pharmacy em-
ployees can play an important role in the phar-
macotherapeutic management of pain suffering
patients by providing information, discussing
barriers about pain and its treatment, and moni-
toring pain disability, and by appropriately man-
aging pharmacotherapy to optimize effectiveness
while minimizing adverse effects [8]. In many
societies, the pharmacist is the most available
health professional to the public and sometimes
they are first one to talk to patients. They can be
big advocates for pain relief as they discuss with
patients the importance of pain treatment and
direct them to the right doctor.

The survey in Virginia showed that a significant
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number of responding pharmacists indicated
that they had less than “good” knowledge of pain
management. The measures must be taken to
educate pharmacists about pain treatment, in-
cluding the use of OTC analgesics, especially new
methods of noncancer pain management. [9].
OTC analgesics are used very often and they

are available in various brands, package sizes,
formulations, and dosage. They can be used for

a range of different types of pain [10]. During
pain management, as a principal rule, attention
should be taken, especially for over-the-counter
medicine, to ensure that patients are aware of the
individual side effects and risks of these medica-
tions. In pain management, pharmacists can use
Acetaminophen and NSAIDs. Acetaminophen
can be effective for mild to moderate pain. Risks
of acetaminophen include dose-dependent liv-
er toxicity, especially when the drug is taken at
high doses, with alcohol, or by those with liver
disease [11].

NSAIDs such as aspirin, ibuprofen, and naproxen
can provide significant pain relief for inflam-
mation, such as from arthritis, bone fractures

or tumors, muscle pains, headache, and acute
pain caused by injury or surgery. Nonselective
NSAIDs (those that inhibit the activity of both
the cyclooxygenase [COX]-1 and COX-2 en-
zymes) can be associated with gastritis, gastric
ulcers, and gastrointestinal (GI) bleeding. Con-
versely, COX-2 inhibitors have fewer GI adverse
effects. The use of NSAIDs may be

associated with renal insufficiency, hypertension,
and cardiac-related events [12].

The goal of the research: the aim of this work is
to study the role of pharmacy employees in the
treatment of noncancer pain and to identify gaps
in education in self -medication of pain manage-
ment with OTC analgesics.

Material and methods

This is a descriptive cross sectional sociological
research conducted in Yerevan (Armenia) by
the Department of Pharmaceutical Management
of the YSMU. The study was carried out among
285 pharmacy employees selected randomly and
invited to participate. During the 2018 — 2019
participants completed an anonymous self-ad-
ministered paper-based questionnaire. The ques-
tionnaire was written in Armenian, the question-
naire contained both closed and open questions.
Number of questionnaires distribution in Ye-
revan was determined by The Survey System
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Version 11.0. taking into account the number of
the drugstores, the reliability coefficient t=1.96,
the first type error is with 5% probability (a =0,
05), and the evaluation accuracy is 5% (A = 5%),
p=0.5. The questionnaires are developed based
on WHO standard survey questionnaires, taking
into account the specificity of the work . Data
obtained as a result of surveys were registered in
statistical SPSS software package (version 12.0).
Three questions from questionnaire were used
to evaluate the pharmacists’ perceived learning
needs and their preferences regarding the OTC
analgesics and their adverse reactions.

Results

The results of the questionnaire survey carried
out among 285 pharmacy employees with dif-
ferent ages, education and work experience.
During the survey was found out that 14% of re-
spondents did not pay attention to the customer’s
favorite analgesics and could not answer to this
question, which is a very disturbing situation.
On the question which are the best-selling
analgesics as per customer’s requirement, re-
sponses were divided into two groups according
to composition of the medicines: single-agent
medicines (80%) and combined medicines (20%).
Responses which are contain medicines with one
active ingredient were grouped according to the
active substance. So, the answers were classified
as follows: nimesulide 28%, ketoprofen 24%, ibu-
profen 23%, diclofenac 13%, metamizole sodium
7% etc. (see Fig. 1).
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Fig.1 Best-selling analgesics (with one active sub-
stance) as per customer’s requirement by phar-
macy employees.

Source — study results.
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During the investigation, we have separated the fixed-dose combination analgesics group, which is

shown in the tabel 1.

Fixed-dose combination
medicines ( brand name)

Composition

Customer’s requirement (%)

1. Ascofen Acetylsalicylic Acid, Caffeine, Acet- | 36%
aminophen

2. Spazmalgone Metamizole sodium monohydrate, | 15%
Pitofenone hydrochloride, fenpiveri-
num bromide

3. Tempalgin Metamizole sodium monohydrate, | 14%
Triacetonamine

4. Citramon Acetylsalicylic acid, Acetaminophen | 9%
, Caffeine

5. Caffetin Acetaminophen, Propyphenazone, | 7%
Caffeine and Codeine

6. Pentalgin Metamizole sodium, Acetamin- 7%
ophen, Caffeine. Phenobarbital,
Codeine

7. Solpadein Caffeine, Codeine, Acetaminophen | 5%

8. Capsicam Nonivamide, 4%
Dimethyl sulfoxide,
Benzyl nicotinate

9. Next Ibuprofen, Acetaminophen 3%

Table 1. Best-selling combined analgesics as per customer’s requirement by pharmacy employees

Source — study results.

Pharmacists’ OTC analgesics recommendations
According to survey 12% of the pharmacy em-
ployees were unable/avoided to respond to this
question. When discussing the responses received
from survey, listed medicines, again, were
divided into two groups: single-agent medicines
(81%) and combined medicines (19%):
Considering the responses of pharmacists about
OTC analgesics recommendations and preferenc-
es were the following: ketoprofen 29%, ibuprofen
23%, nimesulide 18%, diclofenac 15%, naproxen
5%, drotaverine hydrochloride 4%, acetamino-
phen 3%, metamizole sodium 2%, meloxicam 1%
('see Fig 2).

The research reveals that the analgesics men-
tioned in advice of pharmacy employees and
consumers preferences are practically the same.
Responses were grouped again according to the
active ingredient.
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Fig. 2 Pharmacists’ OTC analgesics recommenda-
tions.
Source — study results.

Caucasus Journal of Health Sciences and Public Health, Volume 4, Supplement 5



https://www.caucasushealth.ge

62

Pharmacy employees also suggested fixed-dose combination analgesics such as:

Fixed-dose combination medi-

cines ( brand name)

Composition

Pharmacy employees suggestion
(%)

1. Spazmalgone Metamizole sodium monohy- 23%
drate, Pitofenone hydrochloride,
fenpiverinum bromide

Next Ibuprofen, Acetaminophen 19%

Ascofen Acetylsalicylic Acid, Caffeine, 17%
Acetaminophen

4. Caffetin Acetaminophen, Propy- 11%

phenazone, Caffeine and Codeine

5. Pentalgin

Codeine

Metamizole sodium, Acetamin- | 8%
ophen, Caffeine. Phenobarbital,

6. Tempalgin

Metamizole sodium monohy- 8%
drate, Triacetonamine

7. Citramon
phen , Caffeine

Acetylsalicylic acid, Acetamino- | 7%

8. Solpadein

phen

Caffeine, Codeine, Acetamino- 7%

Table 2. Combined analgesics suggested by pharmacy employees

Source — study results.

As shown in picture in case of fixed-dose com-
bination analgesics the preferences of pharmacy
employees are slightly different from those of
consumers.

Pharmacists’ perceptions of analgesic adverse
reactions

Based on survey data 24% of respondents are
unaware of side effects of OTC analgesics.

The listed side effects are grouped as follows (see
Fig. 3).

T
b}

Fig. 3 Pharmacists’ perceptions of analgesics side
effects.
Source — study results.

Effects on the gastrointestinal (GI) system in-
clude the following side effects listed by phar-
macy employees: stomach pain, nausea, stomach
ulcer, meteorism, constipation, dyspepsia, epigas-
tric burning, vomiting, digestive disorder, diar-
rhea.

With regard to the effects on the cardiovascular
system, pharmacy employees listed the following
side effects: tachycardia, arrhythmia, increased
blood pressure and the nervous system effects
include dizziness, headache, and so on.

Discussion

Pharmacists must play a essential role in edu-
cating patients about the appropriate OTC pain
medications and inform them of the correct way
to take it and the right timing between doses, re-
port about side effects and contraindications. As
shown in the survey most consumers in Armenia
prefer nimesulide, which is a nonsteroidal anti-
inflammatory drug (NSAID) with relative speci-
ficity for COX-2. This is quite disturbing because
nimesulide use is associated with an approxi-
mately twofold increased risk for hepatotoxicity.
The association between nimesulide use and
related hepatotoxicity is supported by compre-
hensive disproportionality analysis, showing an
increased rate of reported hepatic adverse events
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with nimesulide, compared with other NSAIDs
[13,14]. The pharmaceutical policy of countries
regarding Nimesulide are very different, for
example Nimesulide has never been marketed in
some countries such as the USA and Australia, in
Thailand, only the tablet form of the medicin is
available; the suspension form was withdrawn. In
India, tablet and gel forms have been available

, in spite of the fact that some hepatic adverse
reactions have been reported with nimesulide to
the Indian National Pharmacovigilance Centre.
Nimesulide is marketed in Brazil as a prescrip-
tion medicine. The drug is available as tablets,
paediatric suspensions, suppositories and paedi-
atric drops [15,16]. In the Republic of Armenia,
nimesulide is registered as a medicine for inter-
nal use and is included in the list of prescription
drugs [17], but this government decision and the
fine established by the Code of Administrative
Offenses do not prohibited pharmacies from
selling nimesulide without a prescription. Oth-
er preferred analgesics, such as ketoprofen and
ibuprofen, may also have a hepatotoxic effect if
the therapeutic dose exceeds Defined Daily Dose
(DDD) and the duration of treatment is not ap-
plied correctly.

Based on above mentioned, in the Republic of
Armenia pharmacist must carefully educate and
guide patients in managing and controlling their
pain through safe pharmacotherapy approach.

It is also disturbing that nimesulide is in the third
place in the list of recommended analgesics of
pharmacy staff. Therefore, it can be said that
pharmacy staff do not have sufficient knowledge
to perform pain management with relatively safe
medications. Pharmacy staff’s training needs are
also indicated by their ignorance about analgesics
(12%), lack of attention to analgesics purchased
by consumers (14%), and general ignorance of
analgesic side effects and incomplete knowledge
(24%). Pharmaceutical services must be in ac-
cordance with the World Health Organization
(WHO) guidelines on Good Pharmacy Practice,
for which they must have the appropriate educa-
tion, knowledge and skills.

Many countries place importance on the phar-
macist involvement in pain management. For this
reason, some countries have developed guidelines
about the management of pain for pharmacists,
for example in Malaysia in 2018 , Ministry of
Health Malaysia with contribution from Pharma-
ceutical Services Programme was supplemented
“Pain medication therapy management”guideline
for pharmacists [18]:
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Conclusion

Community pharmacists are in the best position
to provide advice that will maximize pain regu-
lation and target the most appropriate analgesic
therapy for patients with pain. For this purpose
government must plan and perform continuous
professional development strategies to improve
current and future performance. Pharmacy em-
ployees have the need for improved pharmacy
education on the efficacy and safety of analgesics
used at OTC dose and duration when advising on
the treatment of pain.

They must complete the necessary training to
update their knowledge and skills in pain man-
agement. Pharmaceutical education must help
counter the stereotypes, myths, misunderstand-
ings, that disturb better care. Programs should be
more oriented on practical skills and make sure
that the programs fulfill the criteria of high quali-
ty education.
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Summary

Background: This study aims to determine the
causes and risk factors of head injury cases, and
causes of head injury-related mortality.
Methodology: All deaths registered in Depart-
ment of Forensic Medicine, National Institute
Forensic Science, National Trauma and Ortho-
pedic Research Center from 2014 to 2016, total
5450 mortality cases were reviewed and 536 head
injury-related cases were collected for this study.
Results: We reviewed 536 head injury-related
deaths, which represented 8% of all mortali-

ty cases during 2014-2016. 470 (87.7%) were
male and 66 (12.3%) were female. Male to
female ratio was 7:1 and mean age was 42+15.
Among head injury-related deaths, 363(67.7%)
cases were from direct by firm and dull stuffs,
130(24.3%) from road traffic accidents and 34
(6.3%) falls from height. One hundred eighty
three cases (34.1%) showed alcoholic consump-
tion at the injury time. By the characteristics of
injury, 286 (53.3%) cases showed subdural, 129
(24%) epidural hematoma, 400(74.6%) subarach-
noid hemorrhage, and 332 (64%) cases showed
cerebral contusion.

Conclusion: Male adults have more deaths due
to direct head injury from assaults. Head injury
progresses to death by its own pathogenesis.
Keywords: Head injury, cause of death, intoxica-
tion, blood type, autopsy.

Introduction
Traumatic brain injury is defined as damage to

the brain resulting from external mechanical
force. Traditional Classification of Head Injuries:
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open injuries, closed injuries, scalp injuries, skull
fractures. Skull fractures are usually associated
with some degree of brain injury, varying from
mild concussion, to devastating diffuse brain
injury, to intracranial hematomas [1].
Mechanisms of injury: Primary brain injury: is
caused at the time of impact and is a function

of the energy transmitted to the brain by the
offending agent. Types of primary brain injury
are: (a) Diffuse axonal injury: results from shear-
ing of grey-white matter interface (b) Cerebral
concussion: defined by a period of amnesia, (c)
Cerebral contusion and (d) Laceration. Second-
ary brain injury results from disturbance of brain
and systemic physiology by the traumatic event.
It is defined as subsequent or progressive brain
damage arising from events developing as a result
of the primary brain injury. Types of secondary
brain injury are: (a) Intracranial hematomas, (b)
Cerebral edema, (c) Ischemia, (d) Infection, (e)
Epilepsy seizures and (f) Metabolic endocrine
disturbances [1].

Among five most common causes of death in
Mongolian population, trauma is still at third
place. Center for health development reported,
totally from 15812 mortality registred in Mon-
golia in 2017, 2630 were death by injury, intoxi-
cation and external causes. From these 544 were
women [2].

The questionnaire study, held in 2011, Mongolia,
showed that one in two men of total 741 males
and one in three women of total 1292 females
had experienced trauma and the male trauma
rate was higher by 15.4-22.5 units in urban area
[3].

Fatal injuries represent an important public
health problem all over the world. Traumatic
brain injury is a serious condition, can lead to
death depending on its location, intensity, tissue
damage and can progress asymptomatically [4].
Many foreign researchers studied cause of death,
pathogenesis, pathology of head injury, and
association of age, gender, location, intoxication
and head injury in their country. Popov V.L et.al
studied 216 cases of death from head injury in
Russia. In their study, 79% was male, 21% was
female, and age groups below 19 ages were 13%,
20-49 ages were 66%, over 50 ages were 21%.
Mortality rate was 63% and common causes of
mortality were traffic accidents, 22% was fall
from height, 15% was from direct by firm and
dull stuffs [5].

Therefore, we studied it and we studied associa-
tion of other causes, employed, blood type, with

Caucasus Journal of Health Sciences and Public Health, Volume 4, Supplement 5



https://www.caucasushealth.ge

cases of mortality from head injury in Mongolia.
Determining causes, mechanism, injury time of
head injury-related death is still important issue
in forensic medicine practice in Mongolia. The
studies about head-injury-related death have
rarely been done.

Objectives: This study aims to determine the
causes and risk factors of head injury cases,
and causes of head injury-related mortality.

Methodology

Collection data: All deaths registered in Depart-
ment of Forensic Medicine, National Institute
Forensic Science, National Trauma and Ortho-
pedic Research Center from 2014 to 2016, total
5450 mortality cases were reviewed and 536 head
injury-related cases were collected for retrospec-
tive analysis.
In each case, the following parameters were con-
sidered:

1. Month and year of death
Gender and age group
Location of the mortality and crime
Cause of head injury
Intoxication
Type of head injury
Complication of head injury
Statistical analysis: All data on the spreadsheets
were analyzed by practicing Statistical Package
for Social Sciences (SPSS 25.0) software. We
analyzed association between percentile indepen-
dent variables using Chi-Squared test, Fisher’s ex-
act test. All expected values =5 used Chi-Squired
test, either one <5 used Fisher’s exact test.
And calculated the distribution of quantitative
variables used Colmogorov Smirnov method.
Differences with P-values < 0.05 were consid-
ered normal distribution. When distribution was
normal, we used Independent sample T test. If
distribution was abnormal, we used Mann Whit-
ney U test. Differences with P-values < 0.05 were
considered significant.
The mean values, standard deviations, fluctua-
tions, and distributions were determined using
quantitative value of age and size of hematoma.
Ethical review: Bioethical permission of research
is given by the protocol of the Biomedical Ethics
Committee of Mongolian National University
of Medical Sciences, May 22, 2015 (Number of
ethics permission: 15/3/201515). And authorized
by director of Department of Forensic Medicine,
National Institute Forensic Science.
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Results

1. Results of cause and some risk factors of mor-
tality due to head injury

We reviewed 536 head injury-related deaths,
which represented 9.8% of all mortality cases
during 2014-2016 in Ulaanbaatar.

Among total 536 cases, 470 (87.7%) were male
and 66 (12.3%) were female. Male to female ra-
tio was 7:1 and mean age was 42+15 (Figurel).
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Figure 1. Mean age and gender.

By age groups, 34(6.3%), 66(12.3%), 111(20.7%),
146(27.2%), 126 (23.5%), 53 (10%) cases were

in 0-19 years, 20-29 years, 30-39 years, 40-49
years, 50-59 years, and over 60 year old group,
respectively. In 20-59 year old age groups, there
were 449 (83.7%) cases, respectively, which
shows the head injury rate is high in working age
population. (Table 1). Among total 536 cases, 506
(94.4%) were closed head injury, 30 (5.6%) were
open head injury.
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Table 1. Association of age group and gender

Male Female Total P
Age group o o

n %o %o n value

below 19 26 76.5% 8 23.5% 34 0.007
20-29 51 77.3% 15 22.7% 66
30-39 101 91.0% 10 9.0% 111
40-49 135 92.5% 11 7.5% 146
50-59 113 89.7% 13 10.3% 126
over 60 44 83.0% 9 17.0% 53
Total 470 87.7% 66 12.3% 536

was winter (12-2 months), 21.6% (n=116) was
spring (3-5 months), 26% (n=140) was summer
(6-8 months), 31.9% (n=171) was autumn, show-
ing that head injury-related deaths were the most
high in the autumn. But no statistically signifi-
cant difference was found the time and cause of
head injury (P>0.617). (Table 2)

Among head injury-related deaths, 363(67.7%)
cases were from direct by firm and dull stuffs,
130(24.3%) from road traffic accidents and 34
(6.3%) falls from height. Other rare causes in-
clude train accident 6(1.1%), gunshot 2(0.4%),
and injury caused by plane crash 1(0.2%).

Time of death due to head injury, 20.3% (n=109)

Table 2. Time and cause of trauma

Cause Total Winter Spring Summer Autumn P val-
n % n % n % n % n % ue
Blunt trauma 363 67.7% 73 | 67.0% | 80 | 69.0% | 95 | 67.9% | 115 | 673% |0.617
Traffic accident 130 24.3% 26 | 239% | 27 | 233% | 38 | 27.1% | 39 | 22.8%
Other 43 8% 10 9.2% 9 7.8% 7 5.0% 17 10%
Total 536 100.0% | 109 | 100.0% | 116 | 100.0% | 140 | 100.0% | 171 | 100.0%

nokhairkhan district (20.6%), Chingeltei district
(12%), Khan-Uul district (9%), Sukhbaatar dis-
trict (8.4%). (Table 3)

Table 3. Association of location and cause of head injury

Most common location of the mortality and
crime was Bayanzurkh district (28%), than other
location were Bayangol district (22%), Songi-

Location Total SKD&SBD CHD&KUD | BZD BGD P
Cause N (%) N (%) N (%) N (% N (%) value
Blunt trauma 363(67.7) 106(68) 80(71.4) 107(71.3) 70(59.3) 0.0001
Traffic accident 130(24.3) 44(28.2) 24(21.5) 34(22.7) 28(23.7)

Other 43(8) 6(3.8) 8(7.1) 9(5.5) 20(17)

Total 536(100) 156(100) 112(100) 150(100) 118(100)

Songinokhairkhan district (SKD), Suhbaatar district (SBD), Chingeltei district (CHD),
Khan-Uul district (KUD), Bayarzurkh district (BZD), Bayangol district (BGD)

but fall from height was the most high in Bayan-
gol district.

From out of 536 cases, 183 (34.1%) showed
alcoholic consumption, 137 (25.6%) were sober
and 216(40.3%) were unavailable to define and

The association between the cause and location
were significant(p=0.0001), showing that blunt
trauma was more common in Bayanzurkh dis-
trict, and traffic accident was the most high in
Songinokhairkhan district, Bayanzurkh district,
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treated. (Table4) The association between the significant(p=0.053)
intoxication and age group were no statistically

Table 4. Association age group and intoxication

Total Intoxication No toxication Unavailable to
Age group define P value
N Y% n Y% n Y N %o
below 29 100 18.6% 32 17.5% 23 16.8% 68 20.8% 0.053

30-39 111 20.7% 35 19.1% 29 21.2% 47 21.8%

40-49 146 27.2% 59 32.2% 34 24.8% 53 24.5%

50-59 126 23.5% 42 23.0% 36 26.3% 48 22.2%

over 60 53 9.9% 15 8.2% 15 10.9% 23 10.6%

Total 536 | 100.0% | 183 | 100.0% | 137 | 100.0% | 216 | 100.0%
Employment of total cases was 54 retirees, 8 stu- 123 cases were unemployed. Therefore, 22.9%
dents, 3 cattlemen, 326 cases were employed and  (n=123) was unemployed of totally 536 cases.
private works, and 24 cases were 0-15 years old,  (Figure 2)

memploved  ®private work ® students W retirees

m0-15 ages wunemploved = catilemen

1%%

Figure 2. Employment of total case

Statistically significant difference was found 24.2% (n=130) was blood group A, 32% (n=171)
while comparing intoxication and employment was blood group B, 7.1% (n=38) was blood group
(p=0.0001). Thus meaning that the unemployed AB. No statistically significant difference was
cases than more the employed cases drank alcohol. found the blood type and cause of head injury
When we studied association blood type and (P=0.892), showing that people with any blood

head injury, 36.7% (n=197) was blood group O, type assaulted head injury. (Table5)

Table 5. Association blood type and cause of trauma

Blunt trauma Traffic accident Fall from height Total P value
Blood group
n % N % n % N
Group O 144 39.7 37 28.5 16 37.2 197 0.893
Group A and AB 109 30 46 354 13 30.2 168
Group B 110 30.3 47 36.1 14 32.6 171
Total 363 100 130 100 43 100 536
Results of characteristics of pathology in head 65.5% (n=351) was skull fracture, 62% (n=332)
injury was cerebral contusion, 54% (n=289) was scalp
To analyze from the characteristics of pathology, bruise, 53.3% (n=286) was subdural hematoma,
74.6% (n=400) was subarachnoid hemorrhage, 24% (n=129) was epidural hematoma, 1.1% (n=6)
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was diffuse axonal injury were detected. The
association intoxication and subdural hematoma
(p=0.004), epidural hematoma (p=0.001), cerebral
contusion (p=0.0001), skull fracture (p=0.045),
scalp bruise (p=0.020) were statically significant.
(Table6) Thus meaning that subdural hematoma,
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epidural hematoma, cerebral contusion, skull
fracture were more common among unavailable
to define and treated cases and the most low
among intoxication cases. But scalp bruise was
the most high among intoxication cases.

Table 6. Association of first heat injury and intoxication.

Characteristics Total | Intoxication | No intoxication | Unavailable to define P value
n N % n % N %
Subdural hematoma 0.004
Yes 286 85 | 29.7% | 67 23.4% 134 46.9%
No 249 97 | 39.0% | 70 28.1% 82 32.9%
Epidural hematoma 0.001
Yes 129 35 | 27.1% | 24 18.6% 70 54.3%

No 407 | 148 | 36.4% | 113 27.8% 146 35.9%
Subarachnoid hemorrhage 0.680
Yes 400 | 135 | 33.8% | 100 25.0% 165 41.3%

No 135 48 | 35.6% | 37 27.4% 50 37.0%

Scalp bruise 0.020
Yes 289 110 | 38.1% | 78 27.0% 101 34.9%

No 247 73 | 29.6% | 59 23.9% 115 46.6%

Skull fracture 0.045
Yes 351 107 | 30.5% | 93 26.5% 151 43.0%

No 185 76 | 41.1% | 44 23.8% 65 35.1%

Brain contusion 0.0001
Yes 332 92 | 27.7% | 81 24.4% 159 47.9%

No 204 91 44.6% | 56 27.5% 57 27.9%

Statistically significant difference was found the
gender and epidural hematoma (P=0.034), the
age group and subdural hematoma (p=0.0001).
No statically significant difference was found the
blood group and characteristics of pathology in
head injury (p>0.05). Epidural hematoma was the
more than females in males 93% (n=120), and
subdural hematoma was the most high 75.5%
(n=216) in 30-59 ages.

The mean size of epidural, subdural, intracerebral
hematoma was 148.3+62 grams, correlation of the
intoxication and size of hematoma was no stati-
cally significant(r=-0.28, p=0.106). Thus meaning
was no correlation.

Complications of head injury and cause of some
death were cerebral edema 346(64.6%), in-
tracerebral and intraventricular hemorrhage
132(24.6%), lung edema 293(54.7%), meningitis
13(2.4%), stasis pneumonia 30(5.6%), ischemia
6(1.1%), asphyxia 4(0.7%). Statically significant
difference was found the complications and

hospitalized (p<0.05) (Table7) All these complica-
tions came out after hospitalization.

When we studies association between complica-
tions and gender, age group, blood type; showing
that intracerebral and intraventricular hemor-
rhage were the most high 95.5% (n=126) males
(p=0.002), brain edema was the most high 74.5%
(n=258) in 30-59 ages (p=0.046). Cases with blood
group O the more than cases with other blood
group detected brain edema (p=0.033) and lung
edema (p=0.024).

Discussion

Epidural hemorrhage (EDH) is a contact inju-

ry and occurs as a result of impact to the head.
About 85% are associated with skull fractures [6].
Bleeding in an EDH is usually from a torn branch
of a middle meningeal artery but may also result
from tears of a dural sinus or diploic vein.
Whether the bleeding is venous or arterial de-
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Table 7. Association complications and hospitalized.
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Complications Hospitalized
. % P value
Lung edema 0.007
Yes 157 53.6%
No 102 42.0%
Stasis pneumonia 0.0001
Yes 26 86.7%
No 233 46.0%
Meningitis 0.037
Yes 10 76.9%
No 249 47.6%
Intracerebral and intraventricular hemorrhage 0.027
Yes 75 56.8%
No 184 45.5%
Brain edema 0.0001
Yes 188 54.3%
No 71 37.4%

termines the rate at which the EDH occurs. EDH
greater than 100 ml in adults will produce a mass
lesion but smaller amounts of epidural blood can
cause increased intracranial pressure in young
children [6]. Subdural hemorrhage (SDH), the
most common finding at autopsy of inflicted head
trauma is the presence of subdural hemorrhage,
which is found in about 90% to 98% of such cases
[7]. But in our study, SDH was 53.3%, EDH was
24%, skull fracture was 65.5%. The mean size of
epidural, subdural, intracerebral hematoma was
148.3+62 grams.

Subarachnoid hemorrhage (SAH) generally ac-
companies SDH caused by rotational inertial
brain injury in which tearing of bridging veins
occurs. SAH can result from other causes of blood
entering the subarachnoid space whether natural
causes such as a ruptured aneurysm or vascular
malformation or from non-inertial traumat-

ic causes produced from contact force such as
contusions and lacerations [8]. When we study
pathology of head injury, SAH was the most high
and 74.6% (n=400).

Isik.H.S et.al. conducted a retrospective study

of 954 patients with head injury treated in the
Neurosurgery Department, including 721 male
(75.5%) and 233 female (24.5%) patients. Fifty
two percents (n=521) of patients were between
15-40 years old and 18.5% (n=177) had subdu-
ral and epidural hematoma. Mortality rate after
operation was 19.4% (n=185) and common causes

of mortality were traffic accidents (77%) and
gunshot injuries [9]. Compared to their study
results, the patient age and sex distribution of our
study were similar with high rate of head injury
in young men. But the rates of death of traffic
accident 130(24.3%) were significantly high and
gunshot injuries 2(0.4%) were significantly low
in our study.

According the study by Cheung.P.S et.al in
Hong-Kong, 70(79%) of patients diagnosed with
epidural hematoma were male and the mean age
was 37.7. The causes of the injury were traffic
accident in 50 (56%) cases, fall from height in
27(30%) cases, direct head trauma in 10(11%)
cases. Mortality rate was 10% (n=9) [10]. Sex
distribution with male dominance in their results
was similar to our results.

The study by Rehman.L et.al. analyzed 30 pa-
tients with traumatic epidural hematoma treat-
ed by surgery. Out of total 30 patients, 22 were
males and 8 were females. Patient age group

of 20-30 years comprised 30% of all cases. The
causes of injury were road traffic accident (50%),
fall from height (33%) and assault (17%) [11].
As their result, traumatic epidural hematoma
incidence is high in young men. In contrast, our
result showed no association between epidural
hematoma with patient age and sex.

Acute epidural and subdural hematomas are one
of the most common causes of mortality and
disability resulting from traumatic brain injury.
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Taussky.P. et.al. studied patients who underwent
emergency craniotomy for acute traumatic epi-
dural and subdural hematoma. Fifty five (73%)
patients were male and 21 (27%) were female.
Thirty-seven patients presented with an epidur-
al hematoma, 46 with a subdural hematoma and
7 with both hematomas. The mean age was 54.
Total mortality rate was 28% (n=21) with 3%
(1/37) for patients with epidural hematoma and
41% (19/46) for subdural hematoma [12]. From
their results, subdural hematoma 53.3% (n=286)
showed high mortality rate, which is similar to
our results.

Our study has limitation, the study subject was
derived from Ulaanbaatar’s population and the
obtained parameters could not represent the state
of the whole population worldwide and other
country.

Regarding future studies, the outcome, complica-
tion, survival time, cause of death of head injury
is still an area of scientific debate in forensic
medicine. We will continue our research in this
field and will precisely investigate the histolog-
ical features of brain tissue morphology in head
injury.

Conclusion: 1. Head injury resulted from the firm
and dull things rate is high in working age men
occupies most of the percentage in our research.
2. In case of mortality, because of head inju-

ry that involved in our research subarachnoid
hemorrhage, skull fracture, brain contusion were
most of the percentage. Head injury progresses to
death by its pathogenesis in most cases.
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Summary

Background: Pharmacy employees are the most
accessible healthcare professionals and they are
often involved in managing minor ailments with-
in the community setting.

Aim and objective was to study and evaluate
pharmacy employees’ knowledge and dispensing
recommendations for treatment of diarrhea in
Republic of Armenia (RA).

Methodology: The survey was conducted among
330 pharmacy employees selected randomly
sampling during 2018-2019. Primary informa-
tion was collected using a questionnaire. Pharma-
cy employee in Armenia were asked about their
knowledge and dispensing recommendations to
manage diarrhea. On each question are attached
diagram or table. The results were analyzed with
SPSS statistical software, version 12.0.

Result: The advice given by pharmacy staff to
purchasers was poor. The most common med-
icines recommended by pharmacy employees
were Antimotelities 27%, then Probiotics 21%,
Intestinal adsorbent 17%, Antibiotics 8%, Oral
rehydration solutions (ORS) 7%, Antimicrobial
7%. 10% of respondents didn’t answer.

The most common demanded medicines by con-
sumers were also Antimotelity medicines 27%,
Antibiotics 24%, then Probiotics 15%, Intestinal
adsorbent 11%, ORS 5%, Antimicrobial 4% and
14% of consumers didn’t answer.

In question what are the major side effects of
medicines you are offered, most pharmacy staff
(55%) did not respond, 20% of pharmacy em-
ployees noted side effects on the gastrointestinal
system , 7% on the nervous system. 8% of phar-
macy employees noted allergic reaction and 10%
other different side effects.

Conclusion. It is important to improve pharmacy
employees’ knowledge in the area of Pharmaceu-
tical care during minor illnesses such as diarrhea
and to develop pharmaceutical care algorithms
that will help the pharmacy employees in con-
sumer consultation.
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Keywords: Pharmaceutical care, Pharmacy em-
ployee, diarrhea, minor ailment, ORS

Introduction

Pharmacy employees provide primary health-
care services to communities, and are important
sources of advice, medicines and treatment for
minor ailments both in high and low-to middle
income countries [1,2]. Minor ailments are com-
mon or uncomplicated conditions which can be
diagnosed and managed without medical inter-
vention [3,4].

Diarrhea is one of the most common diseas-
es worldwide, including in RA. According to
WHO, diarrhea is a major public health threat
with nearly 1.7 billion cases annually worldwide
occurring in all age groups [5]. Thus, pharma-
cy employees can play a useful role in the pre-
vention and treatment of diarrhea and its often
encountered complication-dehydration. [6]
Pharmacists can be seen and consulted without
appointments, they are a good source of primary
healthcare services especially in poor resource
setting countries [1]. Quality of pharmacy ser-
vices represents optimum patient care to meet
consumer’s or patient’s needs. There must be

a minimum standard of practice in pharmacy
setting. The International Pharmaceutical Fed-
eration (FIP) has recommended set of areas and
domains e.g. supply of Over the counter (OTC)
medicines for self-care, and interaction with
patients as minimum requirements for practice
[7]. It is important to ensure that the right patient
receives the appropriate medicine in the correct
dose and form that is rational medicine use [8].
The roles of pharmacy employee have evolved
from product oriented, dispensing of medicines
to more patient-focused services such as the
provision of pharmaceutical care, which includes
the identification, prevention and resolution of
medicine-related problems [9].

If the diarrhea is self- medicated using OTC
preparations, good advice should be provided

by the pharmacies because diarrhea can be a
symptom of a wide range of diseases [10,11].
An important prerequisite for that is an
appropriate assessment of the patient. Howev-
er, good advice is an important criterion not
only for patients, it can provide an important
competitive advantage [12, 13]. According to
the literature, good advice covers aspects such as
safety, clinical effectiveness and cost-effective-
ness of medicines [9]. For pharmacotherapy of
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diarrhea in RA there are medications available
that require a medical prescription. These are
primarily antibiotics (such as tetracycline, levo-
myecetin, ciprofloxacin, azithromycin and met-
ronidazole) and antimicrobial medicines (such as
nifuroxazide). In addition to oral rehydration
solutions, the active ingredients loperamide,
probiotics, adsorbents (such as smectite dioctaed-
ric) are available as a OTC for self-treatment.
There is insufficient data on how pharmacy em-
ployees in RA manage common medical condi-
tions.

Thus, this study aimed at evaluating the practic-
es of RA pharmacy employees when managing
symptoms of diarrhea in adults, with specific
focus on medication dispensing, advice, informa-
tion giving about side effects and also consumers
preferences about medicines.

Methodology

This study is a cross-sectional study that analyze
the pharmacy staff of community pharmacies in
Armenia during 2018 - 2019. The survey was
conducted among 330 pharmacy employees se-
lected randomly sampling. Primary information
was collected using a questionnaire (structured
questionnaire) and as a result of statistical pro-
cessing of the data obtained during a sociological
survey we received the final result.

To determine the level of knowledge, assessing
the counseling services provided by pharmacy
employees in the Republic of Armenia, we used
the questionnaire survey method developed on
the basis of standard WHO consultation ques-
tionnaires (2006), taking into account the specif-
ics of work [14].

Number of questionnaires distribution in the RA
was determined by The Survey System Version
11.0, taking into consideration the volume of the
surveyed, the first type error is with 5% probabil-
ity (a =0, 05), the evaluation accuracy is 3% (A =
3%). We considered the worst-case scenario - P =
0.5, since the results of similar studies conducted
in Armenia were not found.

Taking into account the multiple content of the
survey, we have presented questionnaires sug-
gested by YSMU SRC and approved by YSMU
Ethics Committee: Pharm Test A, PharmTest B,
PharmTest C, PharmTest D, each of which in-
cludes a specific questions [15]. Analyzes of other
data related to pharmacy activity assessment will
be commented later.

The results of this study were made by statistical
methods that were universally recognized. The
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collected data were registered in statistical the
SPSS software package (version 12.0).

Result

The pharmacy employees dispensed antimotility,
ORS, probiotics, even antimicrobial and antibi-
otic medicines. The first preparations with the
highest recommendation by pharmacy staff are
the active ingredient: loperamide 27% (with
brand names of Imodium and Loperamide).
Next we have probiotics (21%), then intestinal
adsorbent (17%), antibiotics (8%) and the least
were ORS (7%), antimicrobial (7%). Must be
noted that 10 % of participants didn’t want to
answer to this question (see Table 1).

Table 1. Medicines suggested by pharmacy staff

Therapy dis- Number of pharmacy employee
pensed (percent) suggested by pharmacy
staff
Antimotility 27%
(loperamide)
ORS 7%
(Rehydron)
Intestinal ad- 17%
sorbent
Probiotic 21%
Antibiotics 8%
Antimicrobial 7%
No response 10%

The results of the study show that the following
medicines are most often sold in accordance with
the client’s demands for diarrhea: antimotili-

ty 27%, antibiotics 24%, probiotics 15%, then
intestinal adsorbent 11%, ORS 5% and the least
was antimicrobial 4%. Must be noted that 14 % of
participants did not want to answer to this ques-
tion (see Table 2).

Table 2. Medicines demanded by consumer

Therapy dis- | Number of pharmacy employee (per
pensed cent) suggested by pharmacy staff
Antimotility 27%
(loperamide)
Antibiotics 24%
Probiotics 15%
Intestinal ad- 11%
sorbent
ORS 5%
(Rehydron)
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Therapy dis- | Number of pharmacy employee (per

pensed cent) suggested by pharmacy staff
Antimicrobial 4%
No response 14%

In question what are the major side effects of
the medicines you are offered, most pharmacy
staff 55% did not respond, pharmacy employees
noted side effects on the gastrointestinal system
(20%): stomach and abdo minal pain, nausea,
constipation, vomiting. With regard to the effects
on the nervous system pharmacy employees
listed the following side effects (7%): dizziness,
headache. 8% of pharmacy employees noted al-
lergic reaction , 10% other different side effects
(See Mlustration 1).

74

for Pharmacists’ [18]. However, as it turned out
in our study, very few pharmacy employees in
Armenia follow this appropriate advice. Finan-
cial factor for pharmacy could be a reason for this
inappropriate advice. In RA as in other countries
with poor resources rehydration salts are very
cheap medicines, while other medicines for diar-
rhea are much more expensive and they can bring
more benefit to the owners of the pharmacies.
That’s why pharmacy workers often recommend
more expensive medicines than cheaper ones.
Our research discovered probiotics are also most
recommended by pharmacy employees, though
according to literature , there is no evidence to
support the prescribing of probiotics for adults
with diarrhea [19].

No response side affectson  side effects on allergic reaction other
the the nervous
gastrointestinal System
system

MNlustration 1. The major side effects of medicines
offered by pharmacy employees

Discussion

According to our study antimotelity group of
medicines (with active ingredient loperamide )
was the most dispensed medicine. Pharmacy em-
ployees recommended loperamide with different
brand names. Parralel to it we have only few

% of pharmacy employees in our study recom-
mended and dispensed a pack of oral rehydration
salt to the patients. This is not surprising as other
study has also reported similarly low rates of
ORS [16] and high rates of antimotility agents,
antimicrobials and adsorbents recommendations
in the management of adult diarrhea, though
these drugs have no therapeutic value [17] and
are not endorsed by the World Health Organi-
zation (WHO) guidelines. The WHO contrib-
ute ORS to treat acute diarrhea, and emphasises
this approach for pharmacists in the publication
“The Treatment of Acute Diarrhea — Information

Antibiotics and antimicrobial medicines were
not widely recommended treatment options in
this study. This is contrast to the study in Qatar
that have shown that antibiotics are often widely
used (44%) in the management of diarrhea [16].
Although we have a low % of antibiotic and an-
timicrobial recommendations, however, taking
into account the fact that they are included in
prescription medicines list in the RA, and phar-
macy staff can recommend only OTC medicines,
it was believed that consultation with these drugs
should be expelled at all. Beside this according

to standard treatment protocols from the WHO,
this treatment is not appropriate for diarrhea.
When we study medicines that a consumer
demands during diarrhea without consulting a
pharmacy employee, it is surprising since a large
number of consumers require and buy antibiotics
during diarrhea. Even though every medicine
used in self-care needs responsibility, the high
rate of antibiotic use in self-medication needs
special emphasis. This inappropriate use could be
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life threatening to severely ill patients and could
contribute to reported widespread bacterial resis-
tance to antibiotics. In this case, the rational use
of antibiotics can only be carried out by a knowl-
edgeable pharmacy employee.

The research reveals that the antimotelity group
medicines and ORS mention in advice of phar-
macy employee and consumers preferences are
practically the same. Consumers may not have
enough information about the advantages and
disadvantages of these medicines

The study also tested the knowledge of pharmacy
staff about the side effects of the medicines they
offered. Most pharmacy employees (55%) did not
answer that question. It can be assumed that they
avoided answering that question because they did
not have sufficient knowledge and information
about the side effects. Good advice is helpful for
the patients or consumers but there is a need for
improvement among community pharmacists in
RA. Without sufficient knowledge of the side
effects of the drug, pharmacy staff cannot provide
a consumer with the necessary information about
the risks associated with medicines. Similar, in

a recent study in Germany and Qatar, where

the authors reported poor quality counseling

for acute diarrhea [16,20]. The German study
showed that information about dosage was the
most commonly provided, while the least com-
mon information given was about side effects.
The study in Qatar also highlighted the fact that
the counseling practices were below expectation.
In this case consumer can use medicines with-
out realizing the actual damage to their health,
which can be the cause of further health prob-
lems. The medicine information pharmacists
receive mainly comes from guidelines or from
medical representatives. However, some guide-
lines are out of date and information from medi-
cal representatives can be subjective.

Appropriate steps should be taken to improve
the quality and quantity of the information pro-
vided a consumer, which will allow the consum-
er to evaluate the advantages and disadvantages
of medicines more realistically.

Conclusion

Research data can be considered as an indicator
that pharmacy care algorithms can be developed
for minor ailments like diarrhea, which will help
the pharmacist, facilitate his work, save time and,
if necessary, refer the patient to the doctor.
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Continuing education on prevention and control
of diarrhea is recommended nationwide, to in-
crease public awareness about ORS and encour-
age pharmacists to promote its use in diarrhea
irrespective of age.
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Summary

Background: Community pharmacy is one of a
number of health professions that has a key role
to play in responding to the current pandemic.
Aim and objective was to study the problems in
the midst of public health crisis of the current
magnitude with the roles and activities of phar-
macists.

Methodology: The study was carried out among
384 consumers using pharmacy in the regions of
Armenia and Yerevan. Primary information was
collected using a questionnaire. The results were
analyzed with SPSS statistical software, version
12.0.

Result: During the study it becomes clear that
37% of pharmacy consumers have different
health problems diagnosed by the doctors. Most
of them don’t trust the information provided by
pharmacy employees. Very few of consumers are
clearly satisfied with the answers of a pharmacy
employee (29%).

Conclusion. In the midst of the current public
health crisis community pharmacist can poten-
tially reduce GPs’ minor ailment-related work-
load. There is a need to develop pharmaceutical
care algorithms for minor ailments, national
emergency drug formularies for public health
crises such as COVID-19.

Keywords: Covid-19, pharmaceutical care, phar-
macy employee, algorithm

Introduction

The spread of COVID-19 is placing unprecedent-
ed demands on healthcare services. In order to
maximise the use of current available resources,
it is important that existing services are compre-
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hensively reviewed and full use is made of any
unrealised potential among healthcare providers.
During the current pandemic, it is recognised
that pharmacies will often be the first point of
contact with the health system for individuals
with COVID-19 related health concerns or who
require reliable information and advice [1]. Other
roles and activities for pharmacists that should
be considered as part of any reorganisation in-
clude medicine use reviews [2], chronic disease
management [3], and a greater involvement

in general practice activities as practice-based
pharmacists as is the case in the UK [4]. A recent
consensus exercise identified a wide range of
roles that pharmacists can undertake in response
to different types of disasters, such as pandemics,
across four key phases :prevention, preparedness,
response and recovery [5]. More recently, the
International Pharmaceutical Federation (FIP)
published guidelines for the pharmacy work-
force that outline key activities that form part of
pharmacists’ professional responsibility during
the current pandemic [1].

Although the main focus of healthcare services
over the coming months will undoubtedly be on
responding to COVID-19, people will also con-
tinue to develop other non-COVID-19 related
symptoms and diseases that require attention.
Depending on the nature and severity of these
ailments, previous researches has shown that a
sizeable proportion of cases can be effectively
managed in the community pharmacy with a
high degree of patient satisfaction [6]. This is
important to maximising the efficiency of health
service delivery as data from the UK indicates
that more than one in 10 general practitioner
(GP) visits and one in 20 emergency department
visits are for minor ailments that could be man-
aged in pharmacies [7].

Designated pharmaceutical care algorithms exist
in different countries that enable community
pharmacists to assess individuals who present
with particular minor ailments and offer appro-
priate self-care advice and treatment options.
These include OTC and certain prescription med-
icines from agreed formularies. These algorithms
are intended to reduce the associated burden of
treating these ailments on high-cost settings such
as general practice and emergency departments.
These types of schemes are of particular impor-
tance in the midst of the current public health
crisis, because they could potentially reduce GPs’

minor ailment-related workload by more than
50% [8,9].
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An outbreak of coronavirus disease 2019
(COVID-19) caused by the novel severe acute
respiratory syndrome coronavirus began in China
in December 2019 [10]. Chinese pharmacists
have acted swiftly in the public health response,
such as drafting professional service guidance

to pharmacists, establishing emergency drug
formularies, monitoring and resolving drug
shortages, establishing remote pharmacy

services to prevent human-to-human infections,
providing event-driven pharmaceutical care,
educating the public on infection prevention and
disease management, and participating in clinical
trials and drug evaluation. In order to effective-
ly reduce overcrowding and block the spread of
the virus through person-to-person transmission
during the coronavirus epidemic, medical institu-
tions across China have launched remote phar-
macy services such as online drug consultation,
and drug delivery services [11].

The aim of our study is to examine the problems
in the midst of public health crisis of the current
magnitude with the roles and activities of phar-
macists. Solutions to problems can contribute to
rational counseling, as well as can undertake to
help in relieving pressure in other areas of the
health service, such as general practice and emer-
gency departments. This information can help to
inform future decisions about the restructuring of
existing health services by governments, public
health bodies in response to public health crises
such as COVID-19.
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using anonymous profiles.

To examine the the problems with the roles and
activities of pharmacists in the Republic of Ar-
menia, we used the questionnaire survey method
developed on the basis of standard WHO consul-
tation questionnaires (2006), taking into account
the specifics of work [12]. Questionnaires drawn
up in Armenian were accessible to users of all age
groups and educational levels. Criteria including
age 18+, permanent residence in RA. The survey
was conducted in accordance with the wishes of
the participants. The results of this study were
made by statistical methods that were universally
recognized. The collected data were registered in
statistical the SPSS software package (version12.0).

Result

The results of the questionnaire survey carried
out among 384 consumers with different ages and
education.

To the question “ Do you have health problems
diagnosed by the doctor? “, the answers were
classified as follows: 37% of consumers had
different health problems, 63%-of them did not
have (Fig.1).

It turns out that only a small percentage of con-
sumers (11%) trust a pharmacy employee infor-
mation source. 15% of responders trust internet
information, 6% information from friends, and
the majority (51%) said that they only believe
doctors advice (Fig.2).

Fig. 1. Do you have health problems diagnosed
by the doctor?

Methodology
The survey was conducted among 384 consumers

selected randomly sampling in the regions of the
Republic of Armenia (RA) and in Yerevan in 2019,

To the question “Does the pharmacy worker fully
respond to your questions?” Most consumers
(53%) answered that they are sometimes satisfied
with the answers of a pharmacy employee. 26%
of them clearly stated that a pharmacy employee
was aware of all the questions asked, and 21%
said that a pharmacist could not answer the ques-
tions of the patient (Fig.3).
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B Provided by pharmacy employees

B From relative,/friends

Fig.2. “Which type of medicine information do
you trust the most?”

Fig.3. Consumer satisfaction with the answers by
pharmacy employee about medicine

Discussion

The results of the questionnaire survey carried
out among 339 patients with different ages and
education.

Most of them had a different health problems
diagnosed by the doctor such as cardiovascular
disease, diseases of the nervous system, diabetes,
even cancers. COVID-19 is a new disease and
there is limited information regarding risk factors
for severe illness. Based on currently available
information, older adults and people of any age
who have serious underlying medical condi-
tions might be at higher risk for severe illness
from COVID-19. Evidence from China, Europe,
and the USA indicates that older individuals,
males, and those with underlying conditions
such as cardiovascular disease and diabetes are
at increased risk of severe COVID-19 and death.
Pharmacists shall support pharmaceutical care
services by providing strengthened care for

special population and patients with combined
underlying diseases.

During the study it becomes clear that very

few percentage of consumers (17%) trust the
information provided by pharmacy employees.
According to the results of our survey, the ma-
jority of consumers (34%) trust the advice of a
physician. It is assumed that a large number of
consumers in the RA, turn to a doctor even for a
mild illnesses, as they do not trust the advice of
the pharmacy employee. Surely, this is a good in-
dicator in self-medication process, but we know
that we have some mild illnesses and a large
group of medicines that the patient can buy from
the pharmacy without a doctor’s prescription,
saving time and money. In the midst of the cur-
rent public health crisis community pharmacist
can potentially reduce GPs’ minor ailment-relat-
ed workload.

Its became clear that very few of consumers
(29%) clearly satisfied with the answers of the
pharmacy employee. Pharmacists are undertak-
ing dual responsibilities in the process of drug
supply and management, and pharmaceutical
care. The lack of pharmacist consultations can
lead to an overutilization and inappropriate

use of antibacterial medications. This behavior
increases the risk of microbial resistance and
adverse reactions. These incidences demonstrate
that it is necessary for pharmacists to engage in
public education to disseminate reliable author-
itative information to the public and guide the
public’s rational thinking and behavior during
the coronavirus epidemic. It is important to note
that the impact of public education activities
depends on the public trust of pharmacists and
pharmacy as a profession.

The role of the community pharmacists in pre-
venting the spread of COVID-19 virus should-
be strengthened. Community pharmacists are
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charged with key responsibilities including in-
forming, advising, and educating the community;
maintaining a stable supply of pharmaceuticals
and personal hygiene products; and screening
suspected cases and making appropriate referrals
as necessary.

Conclusion

The new COVID-19 module pharmaceutical care
model has played an important role in overcom-
ing the epidemic situation of COVID-19 in some
countries and thus can be implemented on a
broader scale. In order to maximise pharmacists’
contribution to the health service and potential
to alleviate GP workload, a whole system-level
approach will be required. Steps should be tak-
en for improving the professional knowledge of
pharmacists about medicines and pharmaceutical
care, which, in turn, can restore consumer trust
in them, will help avoid self-medication errors
by providing advice on medicines in response

to public health crises such as COVID-19. An
effective coordinated pharmacy support system
and event-driven pharmaceutical care activities
are needed. Research data can be considered as
an indicator that there is a need to develop phar-
maceutical care algorithms for minor ailments,
national emergency drug formularies for public
health crises such as COVID-19.

It is important that governments, public health
bodies and policy makers review existing services
and make full use of any unrealised potential
among community pharmacists. Innovative and
extended methods of practice will be needed
such as medication delivery services and vid-
eo-based consultations.
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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 broadly
defined, rapidly growing, multi billion industry of
medical tourism. Experts of the field forecast great
perspectives in medical tourism for Georgia, since
Georgia’s healthcare sector is indeed competitive in
number of medical services.

Objective of the conducted research was iden-
tification of barriers hindering medical tourism
development and existing challenges in Georgia
and elaboration of recommendations, accordingly.
In line with the research goals, narrative review
and qualitative study was performed; in total, 37
semi-structured, in-depth interviews were con-
ducted with major stakeholders of medical tourism
industry, in the country.

According to the research, major barriers and
challenges were identified in the healthcare sector
and on the system level, in Georgia. Consequent-
ly, recommendations were developed to expand
medical tourism in the country. Moreover, these
recommendations can be of use for other develop-
ing countries willing to become medical tourism
destination.

Keywords: medical tourism, healthcare quality,
barriers, challenges, international accreditation.

Introduction

Nations’ governments around the world have
foreseen significant economic development poten-
tial in the emergent industry of medical tourism.
Moreover, medical tourism 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 advanced
and specialized medical services, better knowledge
exchange, turn around brain drain — chance to
retain or bring back local healthcare professionals,
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more political benefits, social benefits. Because of
these reasons, medical tourism direction attracted
interest of large hospitals, in Georgia, as well.
According to experts’ opinions, Georgia has great
potential and perspectives in medical tourism and
in wellness tourism, as well. Country’s healthcare
sector is indeed competitive in number of medical
services (cardio surgery, plastic surgery, dentistry,
assisted reproductive services etc.); private clinics
have excellent success rates regarding these med-
ical services, state-of-the-art equipment, qualified
health professionals and big experience. More-
over, in above-mentioned directions the country is
price-competitive vs. other regional medical tour-
ism destinations like Turkey and the UAE. Con-
sidering these factors and its geographical location
at the cross road of Europe and Asia, Georgia has a
potential to become medical tourism hub in Trans-
caucasia and in the region.

To overview tourism sector in Georgia, the number
of tourists visiting Georgia is increasing drastical-
ly, in last years. To illustrate, in January-march

of 2019, number of touristic visits in Georgia was
882,130, by 42,890 greater compared to the same
period of 2018 (growth rate +5.1%; Source: Geor-
gia’s National Tourism Department).

Furthermore, tourism development is one of the
key areas in reforms that Georgian government
introduced in 2016. And one of the aims of planned
reforms is development of different types of tour-
ism — medical as well, as one of high-income direc-
tions.

Georgia’s hospital sector is mostly private, 90% of
country’s hospital bed stock is owned by private
clinics. However, hospital sector is highly frag-
mented, showing prevalence of small, asset-rich but
cash-poor healthcare facilities, whose owners do
not communicate among each other and often lack
expertise in healthcare management on a stand-
alone basis. Moreover, Georgia’s Universal Health
Coverage financing system cannot be considered
lucrative for the provider sector. Georgia has low

— 35.7% hospital bed occupancy rate, suggesting
capacity underutilization. Therefore, management
in hospital sector faces problems to raise funds for
investing in quality improvement or for innovative
medical services’ development. Consequently, one
of the best solutions of these problems is to develop
medical tourism in the country.

Enhancing medical tourism can attract high-yield-
ing visitors in the country. Currently, medical tour-
ism in Georgia is in the development stage. How-
ever, private clinics’ efforts in search of potential
“source countries” and attracting medical tourists is
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fragmented, not governed on the system level, to-
tally relying on hospital sector and mediator firms,
making it precarious with regard to patient safety
and detrimental for Georgia’s image as a destina-
tion country, on the global market.

The vast majority of research in the field of med-
ical tourism is focused on the components of the
medical tourism market, on the patient’s decision
making, pull/ push factors and motivation theories,
whilst hardly can be found any information focus-
ing on the influential factors, needs for implemen-
tation and development of medical tourism in a
country, barriers etc.

Methodology

The objective of this research was to identify
barriers and challenges for medical tourism devel-
opment in Georgia, for healthcare sector, as well
as, on the system level. Accordingly, recommenda-
tions were developed.

The research question was formulated as — what are
the barriers that hinder medical tourism develop-
ment in Georgia and what is the major challenges
country has to respond to in this direction?

At the first stage, Narrative Review was performed.
For this reason, HINARI, IOM, NCBI, PubMed,
Google Scholar, Elsevier scientific article bases
were utilized. In total, 160 articles were found and
among them 140 were counted to be relevant.

In line with the research goals, qualitative study -
in-depth interviews - were conducted. Overall, 37
semi-structured, in-depth interviews were con-
ducted with major stakeholders of medical tourism
industry. In particular, medical services that are
most demanded by medical tourists, in Georgia,
were identified. Likewise, hospitals mainly engaged
in identified directions were selected- multi-pro-
file, plastic/cosmetic, reproductive, cardiologic,
dental and oncologic specialty clinics. Moreover,
in-depth interviews with their top managers were
conducted. Among selected respondents were
representatives of local and international medical
tourism mediator/facilitator companies, govern-
ment officials from Ministry of Healthcare, tourism
department and Partnership Fund; the president of
Medical Tourism Association, President of Medical
Tourism Council, Temos International’s represen-
tative and international experts of this field.

The structured part of interviews was focused to
explore potential of healthcare facilities regarding
medical tourism, competitors, needs, barriers, and
the most demanded medical services, problems
existing in the hospital sector and on the system’s
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level, needed support from the Government etc.
Respectively, interviews were audio-recorded,
transcripts made and analyzed via NVIVO software
and structured.

For the purpose to scan general environment and
analyze impact of external factors on medical
tourism development in Georgia PESTEL (Politi-
cal, Economical, Socio-economical, Technological,
Environmental and Legal) analysis tool was used.
Furthermore, to assess Georgia’s position on the
international medical tourism market and with re-
gard to competitors SWOT analysis was performed.
Based on identified needs, barriers and challenges
for medical tourism development from the litera-
ture and findings of interviews (situational analysis)
gap analysis was performed. Consequently, rec-
ommendations were elaborated for the healthcare
sector and for the Government.

Results

At the present time, medical tourism is in the
development stage in Georgia, it is not governed

or regulated on the system level and only relies on
fragmented efforts of private clinics and mediator
firms. Thus, it contains risks with regard to foreign
patient safety and image of Georgia as a destina-
tion country on the international medical tourism
market.

Assessment of the general environment for medical
tourism development in Georgia was performed
using PESTEL analysis tool. Each aspect/field of this
assessment is discussed briefly, bellow:

e  Political: political environment of the
country is one of the most important factors for
medical tourism development. In this regard,
Georgia has advantageous position and as specialists
appraise this is the main reason of sharp increase in
tourist numbers in latest years. However, tensed re-
lations with Russia reflect negatively in this regard.

e  Economical: experts give positive evaluation
to Georgia’s economic growth trend. According
to the World Bank’s “Doing Business Ranking”, in
2019 Georgia occupied sixth position, as a country
offering beneficial environment for investment.
Moreover, based on their appraisal Georgia main-
tains strong position in Top 10 Economies and as a
most trustworthy economy in Europe and Central
Asia, (World Bank. 01.11.2018). Country offers
favorable terms for investing in healthcare sector,
as well. Furthermore, the banking sector is highly
developed, in Georgia. Though, interest rates are
not low, credits for financing expansion, develop-
ment, technological equipping of medical facilities
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is accessible. This was illustrated from interviews
as well, as vast majority of respondents (99%) is
using this opportunity to expand medical business.
Another attractive factor for medical tourists (and
for tourists in general) is favorable exchange rate
in this country. Thus, prices on treatment, a cost of
leaving, travelling and touristic attractions is low
for them.

e  Social: Georgia is historically known for its
high tolerance in cultural and religious scope. Citi-
zens of the country are favorably disposed towards
tourists, are open and communicable. Culture,
traditions, cuisine make Georgia attractive for med-
ical tourism development. As the research shows,
greatest target for medical tourism and major
“source countries” are post soviet-union countries.
For these people Georgia is familiar and has cultural
proximity.

e  Technological: Georgia’s healthcare sector is
quite well developed technologically. The vast ma-
jority of medical facilities in Georgia’s capital and
big cities are equipped with state-of-the-art equip-
ment and this was confirmed in scope of research
as well (during interviews with top management of
clinics and info tours in hospitals).

e  Environmental: Georgia has very favorable
geographical location — at the crossroad of Europe
and Asia. Moreover, this factor is emphasized by
medical tourism facilitator companies’ executives
during interviews when being asked “why did you
choose Georgia for your medical tourism business?”
Likewise, the same factor is named in the case of
Turkey, as a very significant reason for their medi-
cal tourism success. Georgia has very favorable, soft
climate, moderate moistness etc.

e  Legal: According to opinions of specialists
of the field, legal framework in this regard is out-
dated and needs to be changed. At present, only
small part of Georgian doctors/specialists have
malpractice insurance. However, the loose legal
framework is favorable for some medical tourism
directions, such as assisted reproductive services.
In many countries egg donation, surrogacy and in
some countries even in vitro fertilization is pro-
hibited by law. For instance, in Sweden, Norway,
Austria, France, Germany and in several states of
USA surrogacy is punishable. Consequently, Geor-
gia’s attractiveness for these services is increasing
sharply in recent years. According to unofficial sta-
tistics (due to sensitivity of the issue it is subject to
confidentiality), more than 3000 babies were born
in years 2004-2018 (data is provided by Service
Agency of Georgia, in scope of research). More-
over, based on the statistics provided by one of the
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respondents of the research, their hospital’s reve-
nue from assisted reproductive services provided
to foreign patients in last three years was 2 million
Gel (7 $909 100).

Visa related bureaucracy and complicated proce-
dures are named among existing barriers in medi-
cal tourism industry. In case of Georgia, visa-free
regime or simplified visa related procedures with
many countries (post-soviet union countries as
well) is another reason of attractiveness for medi-
cal tourists (source: Governmental Commission of
Migration Issues of Georgia).

Another analysis was performed using SWOT tool
to assess Georgia’s strengths, opportunities, threats
and weaknesses in medical tourism and to evaluate
strategies for its development.

Figure: Ne1 SWOT analysis
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One of the main research questions was — which
factors, motivators shape patients’ decisions to

travel to Georgia for treatment? All respondents
provided the same explanation — optimal combi-
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from China and Israel for this reason.
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statistical data — number of foreign patients in
years 2017-2019 (three years, by countries and
by service types) - was requested from respon-
dent health facilities. However, only nine clinics
(seven multi-profile clinics and two reproductive
clinics) were able to provide requested infor-
mation. Based on this statistical analysis, a total
number of patients arrived from Russia was

9015 (33%), from Azerbaijan — 8295 (30%), from
Armenia — 1589 (6%) and 8216 (31%) from other
countries. According to the literature review,

the key differences of modern medical tourism
industry (compared with the previous times
medical tourism) are a reversal of the flow from
developed to less developed nations, more re-
gional movements- emergence of regional hubs,
and the emergence of an international market. As
the above-mentioned statistical analysis shows,
regional movement is observable in Georgia, as
well. However, in case of assisted reproductive
service providers, situation is totally different. As
a statistical analysis demonstrates that: 23% of
foreign patients arrived for assisted reproductive
services, in Georgia, in three years (2017-2019)
was from China, 15% - from USA, 14% - from
Israel, 7% - from Sweden, 4%- from Australia,
4% - from India and 33% from other countries.
To concentrate on barriers of medical tourism in
Georgia, first of all, respondents name - Georgia
not being positioned, as a medical tourism des-
tination country, on global market. Moreover,
awareness about the country, its healthcare
sector, quality of medical services is low global-
ly, even in post Soviet Union countries. And it
became apparent for hospitals working separately
to attract foreign patients, that individual efforts
are not enough and ineffectual unless the country
is perceived as a medical tourism destination. As
evidence shows, to position country as a desti-
nation and to develop medical tourism direction
Government’s active involvement and strong role
is vital. Regrettably, Georgia’s government is not
involved in this direction at a needed extent, this
issue is not found in agendas of any of the minis-
tries.

The most frequently mentioned demand fac-
tors for medical tourism in the literature are the
relatively high cost of medical care in the origin
country and the quality of medical care in com-
parison with that of the destination country. As
far as supply factors are concerned, hospital ac-
creditation, geographical distance and cultural fa-
miliarity emerge as important determinants of
destination country selection in the literature by
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patients. According to the literature, though low
cost is an important trade-driver, it cannot be re-
alized by sacrificing quality. Since, quality is diffi-
cult to assess after an intervention (posteriori),
therefore, it is frequently evaluated via accredi-
tation before an intervention (a priori). Medical
tourism markets have seen affiliation through
franchising with well-known medical centres.
To illustrate, the Cleveland Clinic owns facili-
ties in Canada and Abu Dhabi. Such marketing
tries to persuade and profit from global branding.
Accreditation can play an important signaling
role. There has recently been an increase in
developing country provider accreditation aimed
at aiding medical tourism growth. Some govern-
ments — including India, Thailand, Singapore and
Malaysia — actively encourage accreditation of
their healthcare facilities. This kind of accredita-
tion also aims to ensure good quality health ser-
vices for their own citizens. For instance, Dubai
Health Care City (DHCC) was established to try
and persuade Middle Eastern medical tourists to
receive treatment in their region instead of trav-
elling to Asia. Furthermore, Turkey which can be
named as Georgia’s competitor in the region, is
one of the leaders in the world by the number of
JCI (Joint Commission International) accredited
clinics. And experts of the field correlate Tur-
key’s success in medical tourism with high num-
ber of accredited medical facilities. According to
sources in literature, international accreditation
has vital importance in patients’ decision making
process and for customer satisfaction. Even more,
they call it “ticket to participate” in this industry.
However, in Georgia, according to results of the
presented research, international accreditation is
not demanded from medical tourists or partner
medical tourism facilitator companies. This can
be explained by the fact, that in the majority of
source countries from where medical tourists
travel to Georgia awareness about international
accreditation is low. Currently, there is only one
hospital in Georgia, which owns JCI accredi-
tation and another hospital is in the process of
accreditation. Only one-third of the respondents
of this research think that international accred-
itation is necessary. However, even if hospital’s
management realizes importance of international
accreditation and has strong desire to acquire it,
it is very complicated and nearly impossible for
most hospitals in Georgia to meet these stan-
dards. To illustrate, one reason for this is physical
environment of hospitals. Majority of hospitals
in Georgia are operating in old, soviet-union
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period buildings, which is far from JCI standards.
Despite the above-mentioned, newly launched
Medical Tourism Council of Georgia plans to
work with member clinics and facilitate process
of seeking international accreditation, since it

is required for collaboration with international
funds and insurance companies.

Regrettably, the medical tourism industry is
facing more and more challenges as a number of
newcomers, who might have little experience
and understanding of the industry, are jumping
on medical tourism bandwagon simply to make
a profit without looking at the potential medical
and wider reputational risks of a country. Cur-
rent evidence suggests that poor outcomes are
attributable to substandard surgical care, infec-
tions that in at least some circumstances are a
result of inadequate infection control measures in
surgical settings, deep vein thrombosis and pul-
monary embolisms following long-distance travel
shortly before or after surgery, and inadequate
post-operative care following departure after the
treatment.

For this reason, medical quality issue was one

of the main interests of the research. Based on
respondents’ opinions, regulations and control
regarding medical quality in Georgia is weak.
There is a lack of standardization; system lacks
incentives for providers and regulations to im-
prove quality of care.

Another barrier named by facilitator companies
is problems in communication, rapidness and
flexibility of administrative personnel of clinics.
In medical tourism, maximal desired response
time on request from patients or facilitators is 48
hours (24 hour interval is preferable). In Georgia,
facilitators encounter problems with this and
because of this reason they prefer to collaborate
with relatively small clinics. Moreover, those
respondents of the research who represented
facilitator companies recommended increasing
qualification of management of hospitals in the
direction of medical tourism. This is confirmed
by the findings of the research, as well. Situa-
tion is highly polarized in this regard; there are
managers of clinics who are highly aware about
requirements and needs for medical tourism
development are very active to attract facilitators
and medical tourists. While, there are managers
of hospitals who are very passive in this direc-
tion, have low awareness and qualification.

Still another barrier for medical tourism develop-
ment, in Georgia, is a lack of direct flights from
potential “source countries”. Stakeholders find it
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necessary to have direct flights with Uzbekistan,
Chechnya etc. For instance, according to their
opinion, having direct flight with Kazakhstan
(from Octao it takes only 40 minutes to arrive) is
one of the main reasons why patient flow from
this country increased significantly, recently.
Furthermore, in the literature experts of the field
say that transporting capabilities and informa-
tional technologies are the backbone of medical
tourism. Turkey is a good example of this, as
Turkish Airlines having direct flights with more
than 200 countries has greatly contributed to this
country’s success in medical tourism.

As results of interviews show, globally well
approved channels for attracting medical tourists
are not utilized adequately, in Georgia. To illus-
trate, the vast majority of assisted reproductive
service clinics fully rely on medical tourism fa-
cilitators. They don’t invest in promotion of their
services, nor attempt to attract foreign patients
directly. Half of interviewed clinics are quite
passive with regard to attracting medical tourists
and in attempts to collaborate with medical tour-
ism facilitators. While one-third of respondents
say that they actively promote their services on
target markets and invest in various activities for
this purpose. These respondents cite various ways
of promotion they utilize. Some of them have
country managers in target countries; visit these
countries to demonstrate their medical potential
and success. Other clinics organize info tours for
interested potential patients or partner doctors
abroad.

Another challenge that hospitals face is a lan-
guage barrier, which rarely represents a problem
in the case of doctors and specialists, as they
mainly speak English and Russian languages. But
in the case of lower skilled personnel - nurses,
administrative personnel- which have direct and
closer contact with patients knowledge of foreign
languages (especially Russian) is problematic.
According to the literature, cultural proximity
including language, religion, customs and prac-
tices is one of the important factors in medical
tourism. This industry seems to be influenced

by familiarity and cultural similarity. In case of
Georgia, cultural and religious issues, currently,
represent a challenge for healthcare providers. To
illustrate, the number of Muslim patients from
Qatar, Saudi Arabia and other countries, willing
to come to Georgia for hair transplantation and
other plastic-cosmetic treatment is increasing
significantly (since prices are much lower than in
Turkey). Patients from these countries request
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that patient should be treated only by the same
gender doctor or while hospitalized no opposite
gender patient should be in the whole wing of
hospital ward. At present, clinics in Georgia find
it difficult to meet these requirements.

Discussion and Conclusion

To summarize, gap analysis and differences be-
tween findings of narrative review and in-depth
interviews show: in the literature international
accreditation of medical facilities is mandatory
and necessary to participate in medical tourism
industry. While in Georgia, both, provider sector
representatives and facilitators indicate that there
is no demand for this from patients, currently.
As it is known, JCI accreditation is quite costly
and difficult to achieve, especially for the vast
majority of Georgian clinics, where buildings and
infrastructure are not meeting requirements of
JCI. However, in order to cooperate with inter-
national funds and insurance companies clinics
must have international accreditation. Moreover,
with expansion of medical tourism direction in
Georgia and with penetration of new target mar-
kets this issue will become inevitable. Therefore,
this need should be realized on time and relevant
accreditation system should be selected for medi-
cal tourism provider hospitals.

Another finding of gap analysis is government’s
weak role and involvement. On one hand, Geor-
gia’s government declared interest and desire

to develop medical tourism direction. On the
other hand, there is no strategy, neither dedi-
cated team, nor any plan. Although, as literature
review shows there is a clear correlation among
government’s active involvement and strong role
in medical tourism development and country’s
success in this direction. Accelerating the respon-
sive capacity to keep pace with rapidly intensify-
ing competition in global medical tourism seems
imperative. Respectively, Georgia’s government
needs to develop strategy for medical tourism
development and integrate various governmental
bodies to work on this issue. Moreover, Country
should be promoted on target markets as a medi-
cal tourism destination. Likewise, issues of direct
flights, infrastructure, regulation and control of
medical quality and other barriers and challenges
should be included in the agenda.

However, Georgian healthcare market is quite
unique in the world, as over 90% of healthcare
facilities are private, for-profit clinics. In all other
countries analyzed in the literature, from Gov-
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ernment’s favorable policies regarding medical
tourism development benefited both, private, as
well as, public hospitals. In case of Georgia, it is
not easy to justify allocation of significant funds
on medical tourism development under given cir-
cumstances (specificity of the healthcare market
and the budget constraints). Therefore, Govern-
ment’s role should be significant in integrating

its institutions around medical tourism develop-
ment, being in a leader position, while, provider
clinics should also be willing to allocate funds
needed to develop this direction in the country
and take part of responsibility on them.

Based on the research results, another recom-
mendation concerns awareness and qualification
of management of provider health facilities. One
of the urgent needs seems to be increasing aware-
ness about specificity of medical tourism, require-
ments of the industry etc. Based on the literature
review and analysis of many successful cases,
Government should initiate educational cam-
paign and launch “recommended standards” for
provider sector for the above-mentioned purpose.
For the further research, it is advisable to con-
duct quantitative research-customer satisfaction
survey, to interview medical tourists in different
specialty medical facilities. To assess the degree
of satisfaction, evaluate barriers and problems
encountered by foreign patients during treat-
ment process or while staying in the country and
which factors determine to choose Georgia as

a destination country for treatment. Moreover,
statistical analysis of medical tourists treated

in Georgia should be performed. The purpose
should be to determine is there upward or down-
ward trend of medical tourists coming to Georgia,
in previous years. Furthermore, to analyze which
medical services are more demanded (by “source
countries”).

Limitation of the study was insufficient and
incomplete statistical data regarding numbers of
medical tourists by countries, by medical services
and years. However, precise numbers and collec-
tion of data regarding medical tourists, medical
tourism revenues etc. is frequently mentioned in
the literature as a problem and challenge in this
industry, globally. Likewise, a vast majority of
hospitals and clinics in Georgia were unable to
provide precise statistical information request-
ed in the scope of research — number of medical
tourists in last 3 years, differentiated by types
of medical services and by countries of patients’
residency.

To conclude, Georgia has considerable potential
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for medical tourism development. Its healthcare
sector is quite competitive in the region and has
a perspective to become a hub of medical tour-
ism in Transcaucasia region. However, there are
number of significant barriers to overcome and
challenges to respond to. Georgia, as a medical
tourism destination country should be positioned
on an international medical tourism market,

to make it visible on global radar. In turn, this
goal needs integration of governmental team

and united efforts of various stakeholders of the
industry. Consequently, medical tourism devel-
opment strategy should be developed and imple-
mented with consideration of all the above-men-
tioned barriers, challenges and factors.

Given extremely intense competition in the
medical tourism industry, globally, experts find
appropriate for Georgia to identify its role and
occupy respective niche on an international
market.
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