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COVID-19 VACCINATION: CHALLENGES AND OUTCOMES OF GEORGIAN HEALTHCARE SYSTEM
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Grigol Robakidze University, Tbilisi, Georgia

The 2020 became devastating for global health. The rapid
spread of the unknown virus has caused the death of millions of
people worldwide and has placed a heavy burden on the health
systems and economies of all countries. The struggle against the
invisible enemy is still going on today.

The rapid and uncontrolled spread of the Coronavirus has led
to an overload of the healthcare system. Various preventive mea-
sures have been taken worldwide to stop the spread of the virus.
Most of the institutions were closed, and the workflow switched
to remote mode; The public gathering was forbidden, and a cur-
few was imposed; social distancing appeared the best weapon
against the virus. Pandemics caused the global crises; by the end
0of 2020, there were more than 83 million cases, while the death
rate was over 1.82 million [7].

Covid-19 has completely changed people’s lives, lockdown
and isolating up to 4 billion people worldwide, produced fear
and panic in society. Moreover, the stressful environment,
along with health problems, provoked psychological problems
[14,17,18].

The Coronavirus posed the greatest challenge for humanity
as the struggle against Covid-19 became a top priority for all
countries. In addition to high rates of morbidity and mortal-
ity, Covid-19 also issued unprecedented economic costs. A
way out of the current crisis is only possible by achieving
herd immunity through vaccination. Scepticism and vaccine
rejection threaten the achieved progress made to date in the
fight against vaccine-preventable diseases. Achievements of
modern science relating to vaccination in emergencies de-
serve recognition. Decades of work have been done within a
year; a leading manufacturer has developed several vaccines
with running different trial phases simultaneously. Some of
them received approval from regulatory bodies and are used
in large quantities.

In countries where the vaccination process began early, the
level of effectiveness is perceived. The best example of this is
Israel, where restrictions are almost released, and society re-
turned to its normal rhythm of life. In the modern world, despite
the progress and innovative achievements in science, supersti-
tion and mistrust in science, especially in vaccines, remains
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an essential problem. Anti-vaccine propaganda and fake data are
widely spread through social networks and lead to misinformation.

Scepticism and anti-vaccination attitudes of a particular group
of society pose a great threat to the effectiveness of the vaccina-
tion process and raise a dangerous barrier to the development of
herd immunity [1].

Figure 1 demonstrates a framework for understanding 11 re-
maining and new policy challenges in implementing successful
COVID-19 vaccination campaigns, which is very important for
developing countries.
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Fig. 1. A framework for understanding 11 remaining and
new policy challenges in the implementation of successful CO-
VID-19 vaccination campaigns

Material and methods. This study is based on qualitative and
quantitative research methods. Analysis of the scientific litera-
ture and regulatory documents is also provided. The purpose of
the study was to find out the current situation of the vaccina-
tion process in the different countries and Georgia. Thus, the
research was carried out on the hypothesis that the vaccination
process causes difficulties for developing countries.
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Sampling procedures and participants

To obtain information about the vaccination process, a socio-
logical study was conducted. The selected online questionnaire
was distributed on social networks and by e-mails (random sam-
pling method). Participation in the study was completely vol-
untary and anonymous; any personal information was not re-
quired other than age and gender. With the introductory part of
the questionnaire, the respondents were informed about the aims
and content of the research. The survey was conducted in April
of 2021; Respondents were Georgian citizens from 18 to 70.

Questionnaire.

The questionnaire was semi-structured, with multiply and
open-ended answers, a total of 22 questions, divided into four
blocks: 1) General information; 2) Attitudes, Experience and
Preference; 3) Awareness and 4) Satisfaction.

The data was collected through Google forms, then processed
and exported into IBM SPSS 26 statistical software for analyses.
To process the quantitative data, Univariate, Bivariate and Mul-
tivariate analysis methodologies were used. All missing quanti-
tative data were excluded from the calculation. All comments,
remarks and other outcomes were also analyzed as qualitative
data and are presented in the paper.

The Coronavirus has been discovered at the end of 2019 [13].
Because of the rapid spread and severity of disease, on January
30 of 2020, the World Health Organization (WHO) declared a
state of an international public health emergency, and on March
11, it declared a pandemic [11,21,22].
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The government of Georgia has created a website where citi-
zens can book their place (show their interest), with which vac-
cine they prefer to be vaccinated. As the results, for now, show,
the leader is Pfizer-BioNTech, which is followed by Moderna
(Fig. 2). It should be mentioned that while registering, a citizen
can choose 3 vaccines, and they will be contacted automatically
when the country gets vaccines, and it will be available to get
them. According to the data given on CNN health, Georgia is on
129" place among vaccination rates (Table 1).
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note: authors according to Ministry of Labor, Health and So-
cial Affairs (date of data collection 28th of May)
Fig. 2. The results of pre-registration on vaccines

Table 1. Comparing vaccination rates

Doses admini- Days Doses admini- Days
Location Total doses stered per 100 | since first Location Total doses | stered per 100 | since first

people dose people dose

Mcaih“i':;‘d 620,974,000 43 167 Kuwait 1,820,000 43 158
United States 293,705,050 88 168 Ethiopia 1,798,140 2 79
India 207,088,953 15 135 Croatia 1,722,430 42 155
Brazil 66,934,363 31 134 Bahrain 1,684,849 99 165
K?;‘;;e:m 63,960,762 94 174 Uzbekistan | 1,642,744 5 60
Germany 49,255,748 59 156 Bolivia 1,630,173 14 122
France 35,630,161 53 155 Lithuania 1,601,344 59 155
Italy 34,073,292 56 155 Costa Rica 1,457,802 29 158
Mexico 29,861,331 23 158 Bulgaria 1,348,204 19 155
Turkey 28,802,681 34 138 Ukraine 1,141,413 3 96
Russia 28,365,082 19 177 Slovenia 1,063,461 51 155
Spain 26,133,689 56 155 Vietnam 1,034,867 1 84
Indonesia 25,782,177 9 138 Panama 1,001,690 23 131
Canada 23,157,029 61 168 Zimbabwe 976,796 7 102
Poland 19,807,955 52 155 Kenya 966,433 2 87
Chile 18,411,274 96 158 South Africa 898,955 2 103
Morocco 14,050,494 38 123 Tunisia 875,808 7 79
Saudi Arabia 13,828,247 40 165 Angola 859,979 3 90
Ugitnfi‘: :;::b 12,756,630 129 151 Ghana 847,871 3 90
Argentina 11,906,697 26 153 Cuba 809,697 7 21
Japan 11,176,328 9 103 Albania 759,043 26 140
Israel 10,578,400 122 163 Laos 750,783 10 151
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Bangladesh 9,939,018 6 113 Lebanon 742,365 11 106
Colombia 8,842,360 17 103 Latvia 721,987 38 154
Netherlands 8,840,874 52 145 Belarus 710,922 8 153
Hungary 8,659,977 90 156 Estonia 698,545 53 155
Romania 7,740,297 40 155 Afghanistan 593,313 2 97
South Korea 7,542,308 15 94 Cyprus 572,426 65 155
Belgium 6,594,867 57 154 New Zealand 562,149 12 100
Pakistan 6,130,509 3 118 Iraq 549,969 1 65
Portugal 5,608,607 55 155 Uganda 541,569 82
Greece 5,498,042 53 147 Ivory Coast 528,084 2 91
Rce;‘:i)hﬁc 5,181,141 48 155 Senegal 513,332 3 97
Austria 5,044,253 56 155 Malta 512,214 116 155
Sweden 4,996,809 49 155 | YestBank® 00 608 10 118
Gaza
Switzerland 4,521,540 52 159 Bhutan 482,716 63 65
Philippines 4,495,375 4 91 Guatemala 478,753 3 95
Cambodia 4,438,196 27 110 Maldives 472,694 87 119
Serbia 4,437,750 65 158 Moldova 406,758 10 90
Dﬁ’:}‘):‘;i;“ 4,188,983 39 104 Rwanda 400,096 3 106
Australia 4,153,149 16 98 Mozambique 393,105 1 84
Singapore 3,728,869 64 152 Taiwan 378,277 2 70
Peru 3,694,005 11 111 Malawi 352,607 2 81
Thailand 3,548,330 5 92 Paraguay 340,338 5 98
Denmark 3,315,062 57 155 Luxembourg 340,132 54 154
Iran 3,141,577 4 111 Venezuela 316,000 1 102
Kazakhstan 3,140,963 17 119 Mi‘;;:)hnia 304,904 15 103
Mongolia 3,027,240 92 97 Togo 304,630 82
Malaysia 2,999,036 96 Guinea 302,356 152
Myanmar 2,994,900 124 Oman 296,894 155
Finland 2,939,551 53 155 Sudan 290,500 <1 83
Uruguay 2,770,246 80 91 Iceland 249,800 73 153
Nepal 2,767,931 10 124 Guyana 245,614 31 109
Norway 2,598,403 48 155 He‘:‘z’zz(i:‘v"ina 232,706 7 108
Slovakia 2,530,482 46 156 Mauritius 220,646 17 125
Qatar 2,491,638 86 159 E‘(';“:‘itl:’:;al 219,677 16 108
Ireland 2,349,207 48 153 Honduras 208,843 2 95
Hong Kong 2,328,725 31 94 Montenegro 200,228 32 100
Azerbaijan 2,208,074 22 133 Nicaragua 167,500 3 90
Ecuador 2,172,656 12 130 Macao 166,856 26 111
Egypt 2,128,164 2 127 Jamaica 164,703 6 82
Nigeria 1,984,242 <1 87 Niger 159,525 <1 63
Jordan 1,904,235 19 138 Curacao 151,302 92
Sri Lanka 1,851,001 9 122 Georgia 151,095 4 77
El Salvador 1,832,228 28 103 Zambia 146,645 <1 47
note: authors according to CNN Health, retrieved 31 May
© GMN
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Efforts to vaccinate the poorest countries against Covid-19
have slowed to a trickle, leaving many with weakened defences
against the Coronavirus just as the weight of the pandemic shifts
from developed to developing nations.

An initiative backed by the World Health Organization and
rich countries to supply free vaccines to 92 low- and middle-
income countries recently slashed the number of shots it plans
to ship by the end of May. That initiative, called Covax, will
deliver 145 million doses instead of about 240 million because
India, its main supplier, has largely stopped exporting shots as it
fights a surge in cases at home [20].

That is widening an already huge vaccination gap between
rich and poor countries. While more than 200 million doses have
been administered in the U.S., Covax has so far supplied fewer
than 41 million of its planned two billion doses by the end of
2021 [20].

The slow uptake of Covid-19 vaccines in developing coun-
tries could create problems for the rest of the world. Epidemi-
ologists believe that failure to vaccinate much of the developing
world could leave a large reservoir of the Coronavirus circulat-
ing, giving it the chance to mutate and possibly spill over to
developed countries .

The foundational principles for the equitable allocation frame-
work for the COVID-19 vaccine include ethical and procedural
principles embedded in U.S. social institutions and culture [10].

Ethical Principles

Maximum benefit - This principle encompasses the obliga-
tion to protect and promote the public’s health and socio-eco-
nomic well-being in the short term and long term. Societal bene-
fit is broadly understood in this context as the public’s health and
socioeconomic well-being. While societal benefit includes the
health and well-being of individuals, the committee recognizes
that conflicts may emerge between societal and individual needs
and risks that will require resolution. The framework the com-
mittee proposes seeks to combine them to the extent possible.

Equal concern - The government’s obligation to express
equal concern or regard for its residents should both guide and
constrain its allocation and distribution of goods, such as vac-
cines, and burdens, such as delays, in the provision of vaccines.
This fundamental obligation requires that every person be con-
sidered and treated as having equal dignity, worth, and value.

Mitigation of health inequities - The obligation to miti-
gate health inequities and their effects have become particu-
larly salient in this pandemic. SARS-CoV-2 infections and
COVID-19 illnesses and deaths are strongly associated with
race, ethnicity, occupation, and socioeconomic status. A sig-
nificantly higher burden is experienced by Black, Hispanic
or Latinx, American Indian and Alaska Native, and Native
Hawaiian and Pacific Islander populations. This dispropor-
tionate burden largely reflects the impacts of systemic racism
and socioeconomic factors that are associated with increased
likelihood of acquiring the infection (e.g., frontline jobs that
do not allow social distancing, crowded living conditions,
lack of access to personal protective equipment [PPE], in-
ability to work from home) and of having the more severe
disease when infected (as a result of a higher prevalence of
comorbid conditions or other factors). The social groups at
higher risk of COVID-19 also experience disproportionately
large burdens of other adverse health conditions.

Procedural Principles

Fairness - The three substantive ethical principles must be
interpreted in practical terms when applied in the vaccination
program. These decisions about allocation, distribution and
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access to the vaccine should incorporate input from affected
groups, especially those disproportionately affected by the
pandemic.

Transparency - The principle of transparency includes
the obligation to communicate with the public openly,
clearly, accurately, and straightforwardly about the vac-
cine allocation criteria and framework as they are being
developed and deployed. Central to this process is clear ar-
ticulation and explanation of the allocation criteria. Those
explanations must include the principles underlying these
criteria, as grounded in widely accepted societal institu-
tions and culture, as well as the procedures for ensuring
their faithful implementation.

Evidence-based - Vaccination phases, specifying who re-
ceives the vaccine when, should be based on the best available
scientific evidence regarding the risk of disease, transmission,
and societal impact. The framework must be adaptive, capable
of being changed as the understanding of the disease and its risk
factors deepens and as vaccines become available, especially if
some vaccines prove more useful for particular populations than
others. If the criteria used to identify categories of individuals
or groups for each phase evolve accordingly, those changes will
need to be stated and applied clearly and in keeping with the
framework’s foundational principles [10].

Covid-19 Vaccines Market Study

Pfizer-BioNTech

The Pfizer-BioNTech COVID-19 vaccine was sent to the FDA
for possible Emergency Use Authorization (EUA) on Friday,
November 20 and authorized on December 11. It is an mRNA
vaccine that codes for the virus’s spike protein and is encap-
sulated in a lipid nanoparticle. Once injected, the cells churn
out the spike protein, triggering the body’s immune system to
recognize the virus. Phase III trials demonstrated 95% efficacy.
The Pfizer-BioNTech vaccine requires storage at about degrees
-94°F (-70°C), which requires specialized freezers.

Now authorized in the U.S. for adolescents 12 to 15 years of
age [3].

Moderna

On November 16, Moderna issued a preliminary data read-
out of its COVID-19 vaccine, suggesting an efficacy rate of
94.5%:; The FDA authorized it on December 19. Like the Pfizer-
BioNTech vaccine, it is an mRNA vaccine. However, unlike that
vaccine, the Moderna vaccine is stable at degrees 36 to 46 °F
(2-8°C), about the temperature of a standard home or medical
refrigerator, for up to 30 days and can be stored for up to six
months at -4 degrees F.

Moderna reported in May 2021; a Phase II/III trial of 3,732
children ages 12 to 17 in the U.S. demonstrated their vaccine
produced an immune response equivalent to earlier findings in
adults. Data also suggested the vaccine was 93% effective after
one dose at preventing mild COVID-19 cases. It was generally
well-tolerated and plans to submit to the FDA in early June for
expanded authorization for adolescents.

AstraZeneca-University of Oxford

On November 23, AstraZeneca and the University of Oxford
announced high-level results from an interim analysis of their
COVID-19 vaccine, AZD1222. The analysis was from the tri-
als in the U.K. and Brazil and demonstrated efficacy of up to
90%. The vaccine was effective at preventing COVID-19, with
no hospitalizations or severe cases in people receiving it. There
were a total of 131 COVID-19 positive cases in the interim
analysis group. One dosing regimen was given at a half dose
and demonstrated 90% efficacy, followed by a full dose at least
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one month apart. Another dosing regimen demonstrated 62% ef-
ficacy when given two full doses at least one month apart. The
combined analysis showed average efficacy of 70%. The Astra-
Zeneca vaccine can be stored, transported and handled at normal
refrigerated conditions: 36-46 °F (2-8°C) for at least six months
and administered within existing healthcare settings.

On March 25, 2021, AstraZeneca released primary analysis
that the vaccine demonstrated 76% efficacy against symptom-
atic COVID-19, 100% efficacy against severe or critical disease
and hospitalizations, and 85% efficacy against symptomatic CO-
VID-19 in people 65 years and older.

The AstraZeneca and University of Oxford’s vaccine uses
technology from an Oxford spinout company, Vaccitech. It de-
ploys a replication-deficient chimpanzee viral vector based on
a weakened version of a common cold virus (adenovirus) that
causes infections in chimpanzees. It contains the genetic ma-
terials of the spike protein. After vaccination, the cells produce
the spike protein, stimulating the immune system to attack the
SARS-CoV-2 virus.

The COVID-19 vaccine developed by AstraZeneca and the
University of Oxford has been linked to blood clots. More
than a dozen European countries have halted the distribution
of the AstraZeneca-Oxford vaccine as a result. To date, there
have been about 222 suspected blood clotting cases in Eu-
rope, with more than 30 deaths linked to the AstraZeneca-
Oxford vaccine, out of 34 million vaccinations. In these cas-
es, the clots are pulmonary embolism, deep vein thrombosis
(DVT) or thrombocytopenia.

In May, due to concerns over blood clots, it was recom-
mended that people under the age of 40 should receive a dif-
ferent vaccine in England. There have been cases of reported
venous strokes, but until May 25, there were no reported cas-
es of arterial thrombosis (clots in the arteries). A report of an
arterial stroke in the U.K. was published online in the Journal
of Neurology Neurosurgery & Psychiatry in late May.

Johnson & Johnson

Johnson & Johnson announced on November 15 that it initi-
ated a second global Phase III trial of its Janssen COVID-19
vaccine. They expect to enroll up to 60,000 volunteers world-
wide. Whereas all of the other three vaccine candidates require
two doses about 28 days apart, the J&J vaccine only requires a
single dose. Interim results from its Phase I/Ila trial demonstrat-
ed that a single dose of the vaccine induced a robust immune
response and was generally well-tolerated. The ENSEMBLE 2
study evaluated a two-dose regimen as well.

The Phase IIl ENSEMBLE trial demonstrated that the single-
shot vaccine is 66% effective overall in preventing moderate-
to-severe COVID-19, 28 days after vaccination. However, it
showed 100% efficacy ad preventing severe disease after day 49.

The vaccine uses the company’s advanced technology plat-
form, which is used to develop its approved Ebola vaccine and
its Zika, RSV and HIV investigational vaccine candidates. It re-
volves around using an inactivated common cold virus, similar
to what the AstraZeneca-University of Oxford program utilizes.

In April 2021, the CDC and FDA recommended a pause on
the distribution of the Johnson & Johnson COVID-19 vaccine.
Six cases of a “rare and severe” type of blood clot had been iden-
tified. The clots observed with the J&J vaccine are cerebral ve-
nous sinus thrombosis (CVST) in combination with low levels
of blood platelets, called thrombocytopenia. All six of the cases
were in women between the ages of 18 and 48 and occurred
six to 13 days after receiving the single-dose vaccine. These six
cases were extremely rare out of more than seven million doses
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administered. An FDA advisory committee is expected to make
a recommendation on resuming distribution on April 23.

Russia’s Sputnik V Vaccine

Around November 11, Russia’s National Research Center for
Epidemiology and Microbiology, which Russia authorized for
use in August - ahead of even beginning a Phase III trial -
claimed had an efficacy rate of 92% after the second dose.
It was based on a first interim analysis 21 days after the first
injection during the ongoing Phase III study. On November
24, the organization claimed 95% efficacy based on new pre-
liminary data. On December 14, 2020, they reported an ef-
ficacy of 91.4%. It also offered to share one of its two human
adenoviral vectors with AstraZeneca to increase the effective-
ness of the AstraZeneca vaccine.

Russia’s Gamaleya research institute appears to be focused on
potentially marketing their vaccine worldwide. Even the name
of the vaccine has emphasized the idea of a race. The organiza-
tion has indicated that a dose of the vaccine will cost no more
than $10, about half the cost of the Pfizer vaccine. The organiza-
tion has also predicted they could produce 1 billion doses in the
next year. Besides Russia, it will potentially be sold in India,
Korea, Brazil, China, and Hungary. The Hungarian government
is the only European Union country to express interest to date.

On February 2, 2021, The Lancet published Phase III data
demonstrating a 91.6% efficacy against the original strain of
the virus.

This vaccine, even into late May 2021, remains controver-
sial. It is being distributed in 39 countries and expected to be
distributed in 27 more. However, inconsistent clinical trial data
has scientists question the analyses, and wondering if it has been
manipulated. It was originally authorized in Russia in August
2020 after being tested on only 38 people. The Gamaleya Re-
search Institute published results showing 95% efficacy in The
Lancet but did not include raw data. In mid-May, a group of
international scientists highlighted concerns over patterns in The
Lancet data consistent with data manipulation.

Sinovac Biotech

On January 13, 2021, China-based Sinovac Biotech report-
ed that its COVID-19 vaccine had a 50.38% efficacy in late-
stage clinical trials in Brazil. The company’s clinical trials
are demonstrating dramatically varying efficacy rates. A local
trial showed an efficacy rate of 65% in Indonesia, but the trial
had only 1,620 participants. Turkey reported an efficacy rate of
91.25% in December 2020. Another trial in Brazil run by a lo-
cal partner, Butantan Institute, a 78% efficacy rate in mild cases
while 100% against severe and moderate infections. It is an in-
activated vaccine that uses inactivated SARS-CoV-2 viruses.

In May 2021, WHO requested more data from the company
regarding the safety of the shot and its manufacturing process.
They want to determine if it is compliant with WHO standards
and expect to decide in June.

Novavax

On January 28, 2021, Novavax announced that its COVID-19
vaccine, NVX-CoV2373, hit the primary endpoint with a vac-
cine efficacy of 89.3% in its Phase III trial in the U.K. The vac-
cine is a protein-based COVID-19 vaccine candidate. It also has
data from the South Africa Phase IIb trial and several Phase I, 11
and III trials. It has demonstrated high clinical efficacy against
the U.K. and South Africa variants as well.

The vaccine contains a full-length, prefusion spike protein
made using the company’s recombinant nanoparticle technology
and its proprietary saponin-based Matrix-M adjuvant. It is stable
at 2 to 8 °C and shipped in a ready-to-use liquid formulation.
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Table 2. Characteristics of Covid-19 vaccines

Pfizer

Type: mRNA

Doses: 2, 21 Days Apart

EUA Date: December 11, 2020

Price: $19.50 per dose for the first 100 million doses

Efficacy: About 95%. Apparently 100% at preventing hospital-
ization and death.

Moderna

Type: mRNA

Doses: 2, 28 Days Apart

EUA Date: December 18, 2020

Price: $25-$37 per dose

Efficacy: About 95%. Apparently 100% at preventing hospital-
ization and death.

Variants: Lab data suggest “quite effective” against the U.K.
variant as well as the South African and Latin American vari-
ants.

AstraZeneca-University of Oxford

Type: Adenovirus-based

Doses: 2, 28 Days Apart

Likely EUA Date: Authorized in Europe on January 12, 2021,
and other countries, but unlikely in the U.S. until spring
Price: $2.15 (U.S.) in the E.U.; $3-4 (U.S.) in the U.K. and
U.S.; $5.25 (U.S.) in South Africa

Efficacy: Currently, about 70%

Johnson & Johnson

Type: Adenovirus-based

Doses: 1

Authorized

Price: $10 per dose

Efficacy: In J&J’s global clinical trial, it demonstrated 66%
efficacy at preventing symptomatic COVID-19 infections. In
the U.S., it was slightly higher, 72%. It appears to be 100% ef-
fective at preventing hospitalizations and death.

Variants: Based on clinical studies in Africa, UK and Latin
America, there is evidence the vaccine is effective against the
variants, although less so against the South African and Latin
American strains.

Russia’s Sputnik V Vaccine

Type: Adenovirus-based

Doses: 2

Likely EUA Date: Not applicable in the U.S.

Price: $10 per dose

Efficacy: 91.4%

Variants: Unknown. Clinical trial data was largely conducted in
Russia prior to the emergence of major variants.

Sinovac Biotech

Type: Inactivated SARS-CoV-2 virus

Doses: 2

Likely EUA Date: Not applicable in the U.S.

Price: $60 per dose in China ($29.75 per dose)

Efficacy: 50.38% to 91.25%, depending on the clinical trial
Variants: Unknown, although a study in Brazil demonstrated
50.4% efficacy at preventing symptomatic infections.

Novavax

Type: Protein-based vaccine

Doses: 2

Likely EUA Date: Possibly in March or February 2021 in the
U.K.; possibly Q1 2021 or later in the U.S. The most recent
suggestion for EUA in the U.S. was May 2021.

Price: $16 in the U.S.

Efficacy: 89.3%

Variants: Effective against U.K. and South African

CanSino Biologics

Type: Viral vector, loading an antigen from the SARS-CoV-2
virus onto an adenovirus.

Doses: 1

Price: Unknown

Likely EUA Date: Not applicable in the U.S.

Efficacy: 65.7% at preventing symptomatic cases. 90.98% ef-
ficacy in preventing severe disease.

Variants: Unknown

note. Authors, according to Biospace

Table 3. Vaccination process in Georgia

Date — 29 May 2021 Total % Of population
At least one dose 134 602 3.60%
Fully vaccinated 24 607 0.70%

Note: authors according to the data collected from Our World in Data, 29" of May

Research Findings. The research showed out that the vac-
cination process appears to be successful in well-developed
countries. It should be explained by the fact that they have
easier access to vaccines, and people have much more infor-
mation about it. As shown in Figure 3, Israel appears to be
the leader among the countries, and according to the data col-
lected from “Our World in Data”, from the 29th of May, they
have already vaccinated 62.96% people of their population.
According to Table 3, there is vaccinated only 0.70% of the
Georgian population at the present time, which is not a really
satisfying number.

The Georgian government bought the first doses of vaccines
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(AstraZeneca, PfizerBioNTech) through the Covax platform,
which helps countries access vaccines. The rest doses (Sino-
pharm) Georgia bought from the Chinese government. Besides
this, the Chinese government gifted extra 100 000 doses of Sino-
vac to Georgia (Table 4).

In order to study the current situation in Georgia, there has
been done the research. A total of 151 respondents participated
in the study, of which 147 forms were valid for analyses.

General Information

The respondents were divided into four age groups. The ma-
jority of respondents identified themselves as females (78,2%),
Table 5, and 43.5% are healthcare workers, Table 6.
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Fig. 3. Share of people who received at least one dose of Covidl9 vaccine
note: authors according to the data collected from Our World in Data, 29" of May
Table 4. Vaccines received in Georgia
Vaccine Doses received Received date
1 AstraZeneca/Oxford 43200 13.03.2021
2 Pfizer-BioNTech 29 250 25.03.2021
3 Sinopharm 100 000 03.04.2021
4 Sinovac 100 000 30.04.2021
5 AstraZeneca 43 000 06.05.2021
note: authors according to the data collected from Georgian government websites
Table 5. Age and Gender
18-34 35-50 51-64 65> Standard devia-
Statements .
N (%) N (%) N (%) N (%) tion
91 42 13 1
Age 0.686
(61.9) (28.6) (8.8) 0.7)
Female Male .
Statements N (%) N (%) Standard deviation
115 32
Gender (78.2) 2138) 0.414
Table 6. Occupation
Yes No s
Statements N (%) N (%) Standard deviation
64 83
Healthcare worker (43.5) (56.5) 0.498

Attitudes towards vaccination, Experience and Preference.
The majority of the respondents (84.4%) believe that vaccina-
tion keeps them safe from infectious disease and strengthens the
immune system and 67.3% of respondents believes that “vac-
cination is safe, effective and necessary”. Besides this, it should
be mentioned that the mistrust rate is high among respondents:
34.0% of them has refused a vaccine because of distrust of it,
and 87.8% knows someone who has refused to be vaccinated
because of mistrust of the vaccine, Table 7.

Despite low trust in vaccines, 70.1% agrees that refusing
vaccination poses a threat to themselves, their families and the
community, and 78.2% states that universal vaccination will im-
prove the epidemiological situation in the country, Table 7.

© GMN

Respondents were asked about planned prophylactic and in-

fluenza vaccination, where 90.5% of them have vaccinated sta-
tus of prophylactic vaccines when only 40.1% of respondents
have been vaccinated against influenza, Table 7.

A little more than half of the respondents (51.0) have not
had Coronavirus yet, 32,7% of them were already infected, and
16,3% do not know their status, Table 7.

The majority of the respondents (89.8) have not had the Covid-19
vaccine; only 10.2% of respondents state that they already received
at least one dose of the vaccine, Table 7. Among those who have
not been vaccinated against covid-19, 42.2% are intended to get the
vaccine, 38.8% have not decided yet, 7.5% are categorically against
being vaccinated, and only 1,4 are waiting their turn, Table 8.
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and experience

Responses
Statements Yes No I don’t N/A Standard
N (%) N (%) | know N (%) deviation
Do you believe that vaccination keeps you have safe from disease and 124 23 i ) 0.365
strengthens your immune system? (84.4) (15.6) ’
. S . 99 48
? - -
Do you think vaccination is safe, effective and necessary? (67.3) (32.7) 0.471
Have you had planned prophylactic vaccinations? 133 12 (8.2) 2 - 0.354
) (90.5) ' (1.4) ’
Have you ever been vaccinated against influenza? 39 88 - - 0.492
(40.1) (59.9)
Have you ever refused a vaccine because of distrust of it? >0 % - ! 0.476
y : (34.0) | (65.3) (0.7) :
Do you know anybody who has refused to be vaccinated because of mis- 129 18 ) ) 0.329
trust of the vaccine? (87.8) (12.2) '
Do you think that refusing vaccination poses a threat to yourself, your 103 42 ) 2 0.455
family or community? (70.1) (28.6) (1.4) '
Do you think that universal vaccination will improve the epidemiological 115 31 ) 1 0.410
situation in the country? (78.2) (21.1) 0.7) '
. 48 75 24
? -
Have you already had Coronavirus? (32.7) (51.0) (163) 0.693
Have you had a vaccination against Covid-19 (minimum 1 dose)? 15 132 - - 0.304
y & : (102) | (89.8) :
Table 8. Intention
Responses
Yes, I | I have not n{):m:)_ I have iIs:lei‘:il:ng(;
Statements will get | decided 10tg already » N/A Standard
. ing to waiting for ..
it yet get it done my turn N (%) deviation
(1) (1) 0,
N (%) N (%) N (%) N (%) N (%)
If you have not been vaccinated yet, are 62 57 11 14 2 1 10
you going to get the Covid-19 vaccine? | 42.2) (38.8) (7.5) 9.5) (1.4) (0.7) ’
Table 9. Chinese vaccine
Responses
S I have not | I am not going to
tatements Yes, sure | No, never decided yet | get the vaccine N/A Standard
(1) 0, 0, 1 1
N (%) N (%) N (%) at all N (%) N (%) deviation
If there is no other alternative, will you 17 49 68 11 2 08
do the Chinese vaccine? (11.6) (33.3) (46.3) (7.5) (1.4) ’

Pfizer (BioNtech)
Oxford-AstraZeneca
Modermna

Johnson & Johnson
Sinovac

Sinopharm

Sputnik

Novavax
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Awareness about vaccines against Covid-19

A 123 (57.2 %)
A 118 (83.7 %)
M so (126 %)
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I 26 (15.4 %)

I 1 (22 %)
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0 20 0 60 100 140
B Total responses 141

Fig. 4. Awareness about vaccines

Which vaccine you trust the most, and if you could get it tomorrow,
which of them would you choose?

A 7.4 %)
I 10 (27.8 %)

P 31 (21.5 %)

A 15 (10.4 %)

P2024%)

[ EYCRED)

Wi301%)

Ws32i1%)

A 15 (125 %)

0
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Johnson & Johnson
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Sputnik

Novavax

I am not going to get vaccine at all
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B Total responses 144

Fig. 5. Preference
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The opinion and preference towards vaccines are different:
the majority of respondents prefer vaccines made in western
countries, Fig 5. As for Chinese-made vaccines, on the question
“If there is no other alternative, will you do the Chinese vac-
cine?”, 11.6% of respondents state that they will definitely do it,
46.3 %, 33.3% never, 46.3% have not decided yet and 7.5% state
that they are not going to get the vaccine at all Table 9.

Awareness.

44.2% of respondents are aware and have information about
the coronavirus vaccine, 49.0% have a common view, and 5.4%
of them do not have any information, 1.4% did not respond, Ta-
ble 10. The range of information about vaccines and their char-
acteristics is different (Fig. 4).

Internet is the main source of information for the majority of
the respondents (73.5%), T.V. is preferred by 14.3%, 5.4% re-
ceives information from “friends, relatives and acquaintances”,
and the other (6.1%) use all source of information, Table 11.

Table 10. Awareness

When exploring internet information, 40.8% of respondents
find it difficult to distinguish between real and fake information;
for 58.5 %, it is not hard, Table 12.

Satisfaction.

36.1% of respondents positively assess the work of the gov-
ernment and the healthcare system in terms of combating the
pandemic, 38.8% are neutral (neither positive nor negative),
24.5% assess it negatively, and 1 (0.7%) respondent did not an-
swer on the question Table 13.

What refers to the assessment of vaccination process, negative
outcomes have 34.0% of surveyed respondents, 20.4% of them
assess it positively, and the majority of them (44.2%) have a
neutral position, 1.4% do did not respond, Table 13.

Results of qualitative data analyses

After analyzing the collected qualitative data, respondents
were divided into four target groups: 1) Fear and low trust, 2)
Allergies and other medical conditions; Table 14

Responses
Statements Yes No I have a common | N/A Standard
N (%) N (%) view N (%) N (%) deviation
Do you have information about coronavirus vac- 65 g 7 2
cines? (44.2) (5.4) (49.0) (1.4 0974
Table 11. Source of information
Responses
Television Internet Friends, Rela- All N/A Standard
Statements N (%) N (%) tives, Acquit- sources deviation
tances N (%)
N (%)
What is the main source of information 21 108 3 9
for you? (14.3) (73.5) (5.4) (6.1) (0.7) 0.741
Table 12. Type of information
Responses
Statement Yes No N/A Standard
N (%) N (%) deviation
When searching for information on the Internet, do you find it difficult to dis- 60 36
. . IS 0.494
tinguish between real and fake information? (40.8) (58.5) (0.7)
Table 13. Satisfaction
Responses
Neither Stan-
Statements Extrel?ally Negative | Negative, nor | Positive E)lit;.:irt?j;ly N/A dard
“;gz‘o/‘;e N (%) Positive N (%) N (%) N (%) | devia-
¢ N (%) ’ tion
e country's heatheare sysemin | 12 2 57 2 1 R
terms of fighting the pandemic? (8.2) (16.3) (38.8) (28.6) (73) ©.7)
How would you assess the vaccina- 15 35 65 24 6 2 0.976
tion process in Georgia? (10.2) (23.8) (44.2) (16.3) 4.1) (1.4) ’
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Table 14. Target groups of the population

Fear and low trust

The majority of the respondents have low trust in vaccines against covid-19. The main reason for mis-
trust and scepticism is that the vaccines are new developed, are not fully tested, and long-term outcomes
are not recognized. Some respondents find it difficult to believe that vaccines developed within a short
period of time as a crisis’s response activity would be effective. Besides this, there are a variety of
myths about modern DNA and RNA-based vaccines.

The fear of injection and allergic reactions are also an actual dilemma for respondents.

Allergies and other
medical conditions

Respondents are afraid to get the vaccine because of their allergy, Breastfeeding or other medical condi-
tions; besides this, they cannot get proper and corresponding information from healthcare workers about
their medical condition and vaccination.

Limited choice of

A limited number of desired vaccines and not being the target group to get the vaccine decreased moti-
vation among respondents. Even though there were changes regarding vaccination politics and broaden-

vaccines . . . . . . . .
ing target groups, a barrier still exists - there is no vaccine for the people who have the desire to get it.
According to the qualitative data, respondents have trouble getting proper information concerning
- . vaccines and their effectiveness. There is no data on the Georgian language, and existing ones are not
Misinformation

trustworthy; fake sources are widespread, leading to misinformation. In addition, government websites
are complicated referring to information access.

note: authors, according to the research

The research outlined the following recommendations:

- More active and multilateral steps from the government;

- Proper mobilization of financial resources;

- Provide a sufficient quantity and variety of vaccines by envis-
aging the desire of citizens;

- Retraining of healthcare workers;

- Active and targeted social campaigns about the vaccination
process;

- Ensuring access to information;

- Highlight the benefits of vaccination;

- Encourage vaccinated people with various activities;

- Analyze benefits and harms to small groups of people.

- Open more vaccination points.

Conclusion. The findings of the study indicate that the vacci-
nation process as well informational campaign in Georgia really
was not effective, and that’s why it has vaccinated a low percent
of the population.

The quantitative research proved and supported the hypoth-
esis that the vaccination process is facing difficulties in develop-
ing countries because of less availability of the desirable vac-
cine, government activity, not aggressive social campaign. All
these factors play an important role in beating the pandemic, but
comparing to Israel, which is the leader of vaccinated countries,
it can be said that active government steps in getting vaccine
also plays an important role.
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SUMMARY

COVID-19 VACCINATION: CHALLENGES AND OUT-
COMES OF GEORGIAN HEALTHCARE SYSTEM

Gorgiladze N., Sachaleli N.
Grigol Robakidze University, Tbilisi, Georgia

Covid-19 appeared to be the main problem for the whole
world; the only way to beat the pandemics is a vaccination,
which appeared the challenge for the countries and pharmaceu-
tical companies. The paper aims to study the current situation of
the vaccination process in the different countries and Georgia.
The paper outlines the challenges of the vaccination process in
the whole world and Georgia. The article uses both qualitative
and quantitative research methodologies. Analysis of the sci-
entific literature and regulatory documents is also provided. To
obtain information about the vaccination process in Georgia, a
sociological study was conducted. Study participants were Geor-
gian citizens. The online questionnaire link was sent via social
networks and by e-mail. Collected data in Google forms were
cleaned and exported to IBM SPSS 26 statistical software for
analysis. The research clarified the hypothesis that the vaccina-
tion process would be difficult for developing countries, and the
vaccination process has problems in two main factors: 1. Limit
of vaccines, and 2. People’s willingness to be vaccinated, thus
the government has to work on these two directions. Georgia,
as a developing country, still faces problems. As the research
showed that, if the vaccination campaign is not more active, it
will be challenging to get positive results.

Keywords: vaccination, Covid-19, pandemics.

PE3IOME

BAKIIMHALIIMS ITPOTUB COVID-19: ITPOBJIEMbBI U

TPYIHOCTH I'PY3UHCKOM CUCTEMBI 3JPABOOX-

PAHEHWUSI

Toprunanze H.JL., Cayaneau H.U.

Vuusepcumem I'pueona Pobaxuosze, Tounucu, I pysus
[Tannemuss kopoHaBHpyca BbI3BaJla INIOOQJIbHBIC MPOOIEMBI

[0 BCEMY MHpPY M OKa3aja 3HaYUTEIbHOE BIHMSHHE HpaKTHUe-

cKH Ha Bce cepbl. BakiuHanus - eIMHCTBEHHBIH CII0c00 cripa-

© GMN

BUTHCS C MTAHIEMHCH, KOTOpast CTaja Cepbe3HOM MPOOIEMOi Tst
CTpaH BCEro Mupa 1 (hapMareBTHUCCKUX KOMIaHuil. B cBsi3u ¢
AKTyaJIbHOCTBIO BONPOCA, LIENbIO CTAThbU SBWJIOCH U3YUYHUTh Te-
Kylllee COCTOSIHUE Ipoliecca BaKIMHALMK B Pa3sHbIX CTpaHaX U
B ['py3un. B mpouecce uccnenoBanus UCIOJIB30BaHbl KaK Ka-
YECTBEHHbIE, TaK M KOJIMYECTBEHHbIE METOIbI MCCIIECIOBAHUS.
B crarbe paccmarpuBaroTcs NpoOiIeMbl, CBSI3aHHbIE C MTPOLEC-
COM BaKIMHALMK Ha IPUMEPE Pa3HbIX CTPaH, HAyYHBIX TPYLOB,
UCCIIe0BaHUN U cTaTUCTUKU. [IpenocTaBineH aHanu3 Hay4dHOU
JUTEPaTypbl © HOPMATHBHBIX TOKyMEHTOB. J[JIs TIOJIyYeHHs MH-
¢dopmanum o mporecce BakUHAUUU B [py3un mpoBeneH co-
IIUOJIOTHYCCKUN OMpoc. YUaCTHUKAMHU HCCICAOBAHUS ObLIH
rpaxnaane I'pysun (Metox ciyuaiiHoW BbIOOpKH). s aHa-
JIM3a JIaHHBIX UCIIOJIB30BAHO CTAaTHUCTHYECKOE MPOrpaMMHOE
obecnieuenne IBM SPSS v26. Couunosnoruueckoe uccieno-
BaHME HE IM03BOJSIET 00O0OIIUTH HACEJICHHE B IIEJIOM, OJHa-
KO YETKO IIOKa3bIBaeT HEJLOCTAaTKU B CUCTEME 3J[paBOOXpaHe-
HUS U OTBEYAaeT HA IJIaBHBIN BOIIPOC HCCIIECIOBAHUS O TOM,
YTO MPOIECC BaKIIMHAINN HEI(D(HEKTUBCH B PA3BUBAIOIIMXCS
CTpaHax M3-3a JIByX OCHOBHBIX (pakTopoB: 1) orpaHu4eHHOE
KOJIMYECTBO BAKIIMH U 2) 00IIECTBEHHAsI TOTOBHOCTh NMPOUTH
BaKLMHaLUI0. [py3us, Kak pa3BUBAIOLIAsACSA CTPaHa, CTAJIKH-
BaeTCs C aHAJOTMYHBIMH ITpobieMamu. be3 akTuBHOM Kamma-
HUM 10 WH(GOPMUPOBAHHIO OOLIECTBEHHOCTH O BaKLMHAIIMU
npouecc dpGeKTUBHON BaKUMHALNWN U JOCTHIKEHUS Kejae-
MOTO pe3yibTara 3aTpyAHEH.
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MICROENVIRONMENT ALTERATIONS IN CONJUNCTIVAL NEOPLASTIC LEOSIONS
WITH DIFFERENT PROLIFERATION-APOPTOTIC CHARACTERISTICS

'Nikolaishvili N., 'Chichua G., 2Muzashvili T., 2Burkadze G.

!The New Vision University, *Tbilisi State Medical University, Georgia

Recent research shows the important role of tumor immune
microenvironment in the formation and progression of differ-
ent types of cancers [1]. Tumor immune microenvironment is
mainly composed of different types of infiltrating T lympho-
cytes, including CD8+ cytotoxic T cells. In addition, there is
the substantial number of Foxp3+ regulatory T cells in the tu-
mor microenvironment [2]. Recently, it has been noted that not
only tumor infiltrating lymphocytes (TILs) [3], but also tumor
associated neutrophils (TANs) [4], may play an important role
in the progression of different malignant tumors. Some studies
also indicate that the distribution of TILs and TANs might be
associated with the molecular characteristics of different tumors
[5]. Many studies have also shown that not only the presence or
the absence of TILs and neutrophils in immune tumor microen-
vironment affect the development and prognosis of solid tumors,
but also their specific distribution in the tumor, including for
example tumor bead, tumor margin or tumor associated stroma
is also important [6]. International immune-oncology working
group recommended the evaluation of TILs in standard hae-
matoxylin and eosin (H&E) stained sections in different cancer
types [3]. However, many investigators also employ and immu-
nohistochemical evaluation of the different subsets of T cells, by
specific markers, including CD3, CD8 and Foxp3.

Pathological assessment of TILs by human eye is considered
as a gold standard in diagnostic pathology [3]. However, the hu-
man eye based assessment is subjective and characterised with
high interobserver variability [7]. Recently, the development of
digital pathology applications opened the new window for the
detailed and objective quantification of cells in immune tumor
microenvironment [7]. One of the widely used application in
digital pathology, amongst others is the freely available software
QuPath [8]. The software allows the investigator the specific cell
quantification and analysis in different tumor areas in both H&E
and [HC stained slides, producing the robust and reliable data
for further statistical analysis [8].

The role of tumor infiltrating lymphocytes as well as the role
of tumor associated neutrophils has not been investigated in
conjunctival intraepithelial lesions. The aim of our study was to
investigate the distribution patterns of TILs and TANSs in differ-
ent types of conjunctival lesions with different proliferation and
apoptotic characteristics.
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Material and methods. Study included formalin-fixed and
paraffin-embedded (FFPE) tissue sections of 10 normal conjunc-
tivas, 12 actinic keratosis, 25 pterigeas, 14 CoIN1, 12 CoIN2,
8 CoIN3 and 7 squamous cell carcinoma, altogether 88 cases.
FFPE tissue blocks were retrieved from the teaching, research
and diagnostic laboratory of Tbilisi State Medical University.
H&E stained sections were revised and diagnosed by two inde-
pendent pathologists (T.M., G.B.).

Digital analysis of tumor associated neutrophils (TANs) and
tumor infiltrating lymphocytes (TILs). The analysis of TANs
and TILs was performed using freely available digital pathol-
ogy analysis software QuPath (V 0.2.1) as following: 10 ran-
domly selected high power fields of H&E stained sections were
captured from each case using the digital camera of Leica 3000
microscope. Then, the images were included in the digital pa-
thology software QuPath. Relevant areas such as the lesion,
normal tissue, subepithelial and intraepithelial areas were manu-
ally annotated and staining vectors were corrected. The number
of TILs was evaluated using QuPath’s automatic cell detection
system, whilst the number of TANs were counted manually. All
cell detections were converted into numbers and finally the aver-
age number of TANs and TILs were recorded for each case. The
digital analysis algorithm is given in Fig. 1.

Immunohistochemistry. Tissue sections were stained by stan-
dard immunohistochemical procedure, using antibodies against:
Ki67, Bel2, p53, CD3, CD8, Foxp3. Similar digital analysis al-
gorithm was used for the counting of CD3, CD8 and Foxp3 in
two major areas of the lesions: the subepithelial compartment
and in intraepithelial compartment. The average of the detected
T cells was recorded. In addition, the Ki67 and Bcl2 labelling
index was evaluated by two independent pathologists (G.B.
and T.M.) as the percentage of Ki67 and Bcl2 positive cells in
the lesion. The Ki67 and Bcl2 labelling index was divided into
low (<10%) and high (>10%) labelling index. The presence of
p53 mutations was evaluated as following: the cases with either
strong expression of p53 or complete loss of p53 staining were
considered as p53 mutant. The cases with the average expres-
sion of p53 were considered as wild type (WT).

The number of marker positive cells has been recorded and an-
alysed with the following statistical methods: correlations were
assessed using Spearman’s rank test and comparisons between



