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Z.Kheladze,Zv.Kheladze
A pandemic, that was not expected
Critical Care Medicine Institute (Thilisi,Georgia)

*The pandemic caused by the new coronavirus appeared on the threshold of
civilization in the 19th year of the 21st century and became the most severe
test for humanity since the Seond World War. The disease initially emerged
on December 25, 2019, in Wuhan, the capital of China's 70 millistrong
Hubei province.

Tedros Adamos Herberiug'he director general of this World Health
Organization (WHO)



Subsequently, its casepread throughout the world and were recorded on all
continents except Antarctica. China reported this fact to the World Health
Organization (WHO) on December 31, 2019. The director general of this
organization, Tedros Adamos Herberius, first recognizedighact as an
epidemic on January 30, 2020, and on March 11, 2020, he declared it ¢
pandemic with the name "COVID19". Later, the correctness of this decision
was confirmed by the fact that the virus, which was isolated from bronchial
swabs of patients worikg in a wholesale market for wild animals and seafood
in Wuhan, within four months of its detection, had sprad worldwide by April

24, 2020.

The New Coronavirus

It is noteworthy that to date, there is no exact definition of how many



countries and how many people living in these countries need to be infected
or die in order for such cases to be considered a pandemic. However, we mus
hope that the data confirming e occurrence of such an act will become more
specific in the near future. As for the number of cases of infection and
mortality rates of the new coronavirus in different countries of the world, it
was especially high in the USA, Brazil, India, Russia, tharopean Union and
other countries. These data are reflected in the official data presented by the
World Health Organization ( https:// www. Worldometers.info/
coronavirus/)

Water that flows



It can be seen that almost a year after thegistration of the first case of the
pandemic, namely on 02.01.2021, the total number of infected people reachec
84,449,064.0 people, which is 1.1% of the world's population. Among them,
59,742,143.0 patients recovered, which is 70.7% of the total numbmdr
infected people. At the same time, 1,836,788.0 people died, which correspond:
to a mortality rate of 2.2%.

*The top ten countries in terms of the total number of infected people were
the USA, India, Brazil, Russia, France, England, rkey, Italy, Spainand
Germany.

The New Corona viruses



The total number of infected people in the USA amounted to 2,017,346.0
people, which corresponds to 6.2% of the population of 331,871,544 living in
the country. At the same time, 12,175,841.0 patientscovered, which is
59.0% of the total number of infected people. At the same time, 356,445.0
people died, which corresponds to a mortality rate of 1.7%. In India, the total
number of infected people amounted to 10,305,788.0, people, which
corresponds to % of the population of 138,682,6962.9 living in the country.
At the same time, 9,906,387.0 patients recovered, which is 96.1% of titalt
number of infected people.

The sky, which is cloud

Mean while, 149,218.0 people died, which corresponds to a mortality rate of



1.4%. In Brazil, the total number of infected people amounted to 7,700,578.0
people, which corresponds to 3.6% of the aotry's 213,320,748.0 popation.

At the same time, 6,756,284.0atients recovered, which is 87.7% of the total
number of infected people. At the same time, 195,441.0 people died, which
corresponds to a mortality rate of 2.5%. In Russia, the total number of infected
people amounted to 3,211,627.0 people, which corresgeno 2.2% of the
country's 145,866,142.0 population. At the same time, 2,599,035.0 patients
recovered, which is 80.9% of the total number of infected people. At the same
time

A

the New Coronaviruses



58,002.0 people died, whichorresponds to a mortality rate of 1.8%.
The total number of infected people in France amounted to
2,639,773.0 people, which corresponds to 4.0% of the coys
population of 65,346,548 addition. 1942213.0 patients have
recovered, which is 73.6% of tl total number of infected people. At
the same time, 74765.0 people have died, which corresponds to a
mortality rate of 2.4%. In England, the total number of infected
people amounted to 2542065.0 people, which corresponds to 3.7% of
the 68065936.0 populatin living in the country. At the same time,
74125.0 people have died, which corresponds to a mortality rate of
2.9%. In Turkey, the total number of infected people amounted to
2220855.0 people, which corresponds to 2.6% of the 84795105.0
population living in the country. At the same time, 2114 760.0
patients have recovered, which is 95.2% of the total number of
infected people. Meanwhile, 74,125.0 people have died, which
corresponds to a mortality rate of 3.3%.

The total number of infected people in Italy bs reached 2,129,376.0
people, which corresponds to 3.5% of the country's population of
60,065,936.0. Meanwhile, 1,479,988.0 patients have recovered,
which corresponds to 69.5% of the total number of infected people.
At the same time, 74,621.0 people hadesd, which corresponds to a
mortality rate of 3.5%.

The total number of infected people in Spain amounted to
1,936,718.0 people, which corresponds to 4.1% of the country's
46,763,948.0 population. At the same time, 50,837.0 people died,
which correspondgo a mortality rate of 2.6%. In Germany, the total
number of infected people amounted to 1,762,504.0 people, which
corresponds to 2.1% of the country's 83,919,309.0

population. At the same time, 1,368,100.0 patients recovered, which
Is 77.6% of the totalnumber of infected people. At the same time,
34,388.0 people died, which corresponds to a mortality rate of 1.9%.
As for China, from where this pandemic officially began, it had better
data than all these countries at that time (02.01.2021). According to



the data, the total number of infected people in China amounted to
87093.0 people, which corresponds to 0.006% of the 1439323776.0
citizens living in the country. The number of recovered people
included 82976.0, which is 95.0% of the total number of infexdt
people. At the same time, 4,634.0 people died, which corresponds to a
mortality rate of 0.0003%. However, China did not have better
indicators than other countries in this regard alone. The fact is that
China effectively became the only country in the wrld that ended

the first year of the pandemic in 2020 with positive economic activity.
As for Georgia, the new coronavirus in this country




The first case of the ongoing pandemic was recorded on February 26,
2020, and by January 2, 202the total number of confirmed cases of
infection with the new coronavirus amounted to 228,752.0 people,
which corresponds to 5.7% of the country's population of
3,985,284.0 million. The number of recovered people included
217,973.0 people, which is 95.3% ¢the total number of infected
people. At the same time, 2,572.0 people died, which corresponds to
a mortality rate of 1.1%. According to these indicators, Georgia was
in 42nd place at the beginning of this year among the 220.0 subjects
presented in the abve table. However, by midSeptember, only
1,469.0 citizens were infected in the country, which corresponded
to 0.04% of the country's population. Among tha, the number of
deaths is only

The morning, that shines
Involved 15.0 people, which was 1.0%lof lethality and Georgia was
ranked 158.0 among the countries of the worldata at the end of



the second year and a new table This unusual combination of
undesirable dynamics was reflected in a 157.0-fold increase in the
number of infected people and a 135.0-fold increase in the

number of asymptomatic peopl e.

by 115. 0 places among the wor
which was an unfortunate unexpected result. However, by the end
of 2020, the situation had significantly improved due to the re-
iImposed quarantine measures, so significantly that in the first half of
February 2021, the positive rate of detection of infected people did not
exceed 4.0%, which is an extremely positive indicator in such cases.

Sunlit sky
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CountryOt
her

World

Brazil
Russia
France

UK

Turkey
Italy
Spain
Germany
Colombia
Argentina
Mexico
Poland
Iran

SouthAfr
ica

Ukraine
Peru
Netherlands

Indonesia

Total
Cases

84,449,064

20,617,346

10,305,788

7,700,578

3,212,637

2,639,773

2,542,065

2,220,855

2,129,376

1,936,718

1,762,504

1,654,880

1,629,594

1,437,185

1,312,780

1,231,429

1,073,887

1,069,517

1,017,199

805,164

758.473

Total
Death

1,836,788

356,445

149,218

195,441

58,002

64,765

74,125

21,093

74,621

50,837

34,388

43,495

43,319

126,507

29,058

55,337

28,887

18,731

37,724

11,529

22.555

Total

Recove
red

59,742,143

12,175,841

9,906,387
6,756,284
2,599,035
194,221
N/A
2,114,760
1,479,988
N/A
1,368,100
1,520,548
1,426,676
1,083,768
1,055,436
995,570

887,701

722,615
954,982
N/A

625.518

331,981,544

1,386,826,962

213,320,748

145,966,142

65,346,543

68,065,936

84,795,105

60,416,758

46,763,946

83,919,309

51,155,441

45,404,424

129,613,587

37,825,604

84,532,338

59,683,918

43,600,172

33,202,096

17,154,042

274,977,233


https://www.worldometers.info/coronavirus/country/us/
https://www.worldometers.info/world-population/us-population/
https://www.worldometers.info/coronavirus/country/india/
https://www.worldometers.info/world-population/india-population/
https://www.worldometers.info/coronavirus/country/brazil/
https://www.worldometers.info/world-population/brazil-population/
https://www.worldometers.info/coronavirus/country/russia/
https://www.worldometers.info/world-population/russia-population/
https://www.worldometers.info/coronavirus/country/france/
https://www.worldometers.info/world-population/france-population/
https://www.worldometers.info/coronavirus/country/uk/
https://www.worldometers.info/world-population/uk-population/
https://www.worldometers.info/coronavirus/country/turkey/
https://www.worldometers.info/world-population/turkey-population/
https://www.worldometers.info/coronavirus/country/italy/
https://www.worldometers.info/world-population/italy-population/
https://www.worldometers.info/coronavirus/country/spain/
https://www.worldometers.info/world-population/spain-population/
https://www.worldometers.info/coronavirus/country/germany/
https://www.worldometers.info/world-population/germany-population/
https://www.worldometers.info/coronavirus/country/colombia/
https://www.worldometers.info/world-population/colombia-population/
https://www.worldometers.info/coronavirus/country/argentina/
https://www.worldometers.info/world-population/argentina-population/
https://www.worldometers.info/coronavirus/country/mexico/
https://www.worldometers.info/world-population/mexico-population/
https://www.worldometers.info/coronavirus/country/poland/
https://www.worldometers.info/world-population/poland-population/
https://www.worldometers.info/coronavirus/country/iran/
https://www.worldometers.info/world-population/iran-population/
https://www.worldometers.info/coronavirus/country/south-africa/
https://www.worldometers.info/coronavirus/country/south-africa/
https://www.worldometers.info/coronavirus/country/south-africa/
https://www.worldometers.info/world-population/south-africa-population/
https://www.worldometers.info/coronavirus/country/ukraine/
https://www.worldometers.info/world-population/ukraine-population/
https://www.worldometers.info/coronavirus/country/peru/
https://www.worldometers.info/world-population/peru-population/
https://www.worldometers.info/coronavirus/country/netherlands/
https://www.worldometers.info/world-population/netherlands-population/
https://www.worldometers.info/coronavirus/country/indonesia/
https://www.worldometers.info/world-population/indonesia-population/
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Czechia

Belgium

Romania

Chile

ral
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Canada

Bangladesh

Pakistan
Philippines
Switzerland
Morocco
Sweden
Israel
Portugal
Austria

SaudArabia

Serbia

Hungary

Jordan

Nepal

735,469

648,289

637,395

612,564

596,193

582,697

515,184

84,362

476,916

452,296

440,970

437,379

428,510

420,629

362,911

362,878

339,997

326,688

295,765

261,438

11,827

19,581

15,919

16,660

12,824

15,606

7,599

10,258

9,253

7,704

7,425

8,727

3,356

6,972

6,261

6,230

3,250

9,781

3,851

1,870

608,128

44,787

571,333

579,203

539,817

489,819

459,620

438,974

439,942

317,600

409,638

N/A

379,911

338,668

334,901

354,081

31,536

164,403

271,834

253,857

10,719,029

11,615,088

19,172,413

19,198,792

40,671,891

37,908,690

165,514,368

223,033,119

110,312,554

8,686,508

37,130,221

10,131,016

9,197,590

10,181,623

9,032,318

35,085,308

8,719,500

9,647,908

10,254,065

29,398,672
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https://www.worldometers.info/coronavirus/country/austria/
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Panama

Japan
Georgia

Azerbaijan

Ecuador
Croatia
UAE
Bulgaria
Belarus
Slovakia
Lebanon

DominicarRe
public

CostaRica
Denmark
Bolivia
Armenia
Kazakhstan
Kuwait
Lithuania

Moldova

249,733

234,395

228,752

219,041

213,378

212,262

211,641

202,540

198,125

186,244

183,888

172,218

169,321

165,930

160,985

159,798

156,220

150,869

145,399

145,258

4,064

3,460

2,572

2,670

14,051

4,016

674

7,604

1,442

2,250

1,479

2,416

2,185

1,322

9,175

2,836

2,262

936

1,614

3,004

197,928

193,714

217973,0

188,280

184,507

201,300

188,100

120,343

181,109

128,285

127,959

131,543

131,923

130,818

132,510

143,640

143,607

146,777

76,703

131,701

4,348,767

126,279,984

3,985,284

10,185,161

17,777,221

4,092,394

9,950,390

6,921,824

9,447,749

5,460,981

6,809,920

10,902,604

5,117,522

5,802,506

11,752,858

2,966,044

18,889,464

4,302,210

2,702,878

4,029,208


https://www.worldometers.info/coronavirus/country/panama/
https://www.worldometers.info/world-population/panama-population/
https://www.worldometers.info/coronavirus/country/japan/
https://www.worldometers.info/world-population/japan-population/
https://www.worldometers.info/coronavirus/country/georgia/
https://www.worldometers.info/world-population/georgia-population/
https://www.worldometers.info/coronavirus/country/azerbaijan/
https://www.worldometers.info/world-population/azerbaijan-population/
https://www.worldometers.info/coronavirus/country/ecuador/
https://www.worldometers.info/world-population/ecuador-population/
https://www.worldometers.info/coronavirus/country/croatia/
https://www.worldometers.info/world-population/croatia-population/
https://www.worldometers.info/coronavirus/country/united-arab-emirates/
https://www.worldometers.info/world-population/united-arab-emirates-population/
https://www.worldometers.info/coronavirus/country/bulgaria/
https://www.worldometers.info/world-population/bulgaria-population/
https://www.worldometers.info/coronavirus/country/belarus/
https://www.worldometers.info/world-population/belarus-population/
https://www.worldometers.info/coronavirus/country/slovakia/
https://www.worldometers.info/world-population/slovakia-population/
https://www.worldometers.info/coronavirus/country/lebanon/
https://www.worldometers.info/world-population/lebanon-population/
https://www.worldometers.info/coronavirus/country/dominican-republic/
https://www.worldometers.info/coronavirus/country/dominican-republic/
https://www.worldometers.info/coronavirus/country/dominican-republic/
https://www.worldometers.info/world-population/dominican-republic-population/
https://www.worldometers.info/coronavirus/country/costa-rica/
https://www.worldometers.info/world-population/costa-rica-population/
https://www.worldometers.info/coronavirus/country/denmark/
https://www.worldometers.info/world-population/denmark-population/
https://www.worldometers.info/coronavirus/country/bolivia/
https://www.worldometers.info/world-population/bolivia-population/
https://www.worldometers.info/coronavirus/country/armenia/
https://www.worldometers.info/world-population/armenia-population/
https://www.worldometers.info/coronavirus/country/kazakhstan/
https://www.worldometers.info/world-population/kazakhstan-population/
https://www.worldometers.info/coronavirus/country/kuwait/
https://www.worldometers.info/world-population/kuwait-population/
https://www.worldometers.info/coronavirus/country/lithuania/
https://www.worldometers.info/world-population/lithuania-population/
https://www.worldometers.info/coronavirus/country/moldova/
https://www.worldometers.info/world-population/moldova-population/

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

Qatar
Tunisia
Palestine
Egypt
Greece
Guatemala

Oman

Myanmar
Ethiopia
Slovenia
Honduras
Malaysia
Venezuela

Bosnia

andHerzegovin

a

Paraguay
Libya
Algeria
Kenya
Ireland

Bahrain

144,240

140,557

140,287

139,471

139,447

138,236

128,867

125,042

124,652

123,950

122,974

117,373

113,884

112,143

108,349

100,744

99,897

96,614

93,532

92,913

245

4,730

1,446

7,687

4,881

4,820

1,499

2,697

1,937

2,728

3,160

483

1,030

4,086

2,262

1,487

2,762

1,681

2,248

352

141,680

105,499

120,403

112,826

9,989

126,606

121,890

107,777

112,251

100,868

56,936

94,492

107,901

77,682

81,977

73,252

67,395

78,802

23,364

90,369

2,807,805

11,880,776

5,160,420

103,298,190

10,397,187

18,081,100

5,171,132

54,593,643

116,378,726

2,079,083

9,983,452

32,574,055

28,395,061

3,270,442

7,176,513

6,918,143

44,246,693

54,361,219

4,965,494

1,730,722


https://www.worldometers.info/coronavirus/country/qatar/
https://www.worldometers.info/coronavirus/country/tunisia/
https://www.worldometers.info/world-population/tunisia-population/
https://www.worldometers.info/coronavirus/country/state-of-palestine/
https://www.worldometers.info/world-population/state-of-palestine-population/
https://www.worldometers.info/coronavirus/country/egypt/
https://www.worldometers.info/world-population/egypt-population/
https://www.worldometers.info/coronavirus/country/greece/
https://www.worldometers.info/world-population/greece-population/
https://www.worldometers.info/coronavirus/country/guatemala/
https://www.worldometers.info/world-population/guatemala-population/
https://www.worldometers.info/coronavirus/country/oman/
https://www.worldometers.info/world-population/oman-population/
https://www.worldometers.info/coronavirus/country/myanmar/
https://www.worldometers.info/world-population/myanmar-population/
https://www.worldometers.info/coronavirus/country/ethiopia/
https://www.worldometers.info/world-population/ethiopia-population/
https://www.worldometers.info/coronavirus/country/slovenia/
https://www.worldometers.info/world-population/slovenia-population/
https://www.worldometers.info/coronavirus/country/honduras/
https://www.worldometers.info/world-population/honduras-population/
https://www.worldometers.info/coronavirus/country/malaysia/
https://www.worldometers.info/world-population/malaysia-population/
https://www.worldometers.info/coronavirus/country/venezuela/
https://www.worldometers.info/world-population/venezuela-population/
https://www.worldometers.info/coronavirus/country/bosnia-and-herzegovina/
https://www.worldometers.info/coronavirus/country/bosnia-and-herzegovina/
https://www.worldometers.info/coronavirus/country/bosnia-and-herzegovina/
https://www.worldometers.info/coronavirus/country/bosnia-and-herzegovina/
https://www.worldometers.info/coronavirus/country/bosnia-and-herzegovina/
https://www.worldometers.info/world-population/bosnia-and-herzegovina-population/
https://www.worldometers.info/coronavirus/country/paraguay/
https://www.worldometers.info/world-population/paraguay-population/
https://www.worldometers.info/coronavirus/country/libya/
https://www.worldometers.info/world-population/libya-population/
https://www.worldometers.info/coronavirus/country/algeria/
https://www.worldometers.info/world-population/algeria-population/
https://www.worldometers.info/coronavirus/country/kenya/
https://www.worldometers.info/world-population/kenya-population/
https://www.worldometers.info/coronavirus/country/ireland/
https://www.worldometers.info/world-population/ireland-population/
https://www.worldometers.info/coronavirus/country/bahrain/
https://www.worldometers.info/world-population/bahrain-population/

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

NorthMacedo
nia

Kyrgyzstan
Uzbekistan
S.Korea
Singapore
Albania

Ghana

Afghanistan
Norwa
Montenegro

Luxemboug

El Salvador
Sri Lanka
Latvia
Finland
Uganda
Estonia

Australia

88,587

87,093

83,743

81,214

77,182

62,593

58,662

58,316

54,930

52,706

49,803

48,589

46,817

46,242

43,856

41,615

36,604

35,511

28,789

28,470

1,294

4,634

2,510

1,358

614

942

29

1,181

335

2,221

436

684

501

1,351
208
644
561
265
241

909

74,373

82,076

61,943

76,351

75,244

43,578

58,459

33,634

53,758

42,291

37,658

38,780

40,978

41,338

36,155

29,018

29,000

11,878

19,205

25,770

208,678,557

1,439,323,776

2,083,331

6,578,045

33,712,250

51,291,516

5,873,513

2,876,205

31,396,294

39,364,827

5,442,589

[©)]

28,106

(o3}

31,074

6,502,720

21,458,583

1,875,561

5,545,074

46,454,805

1,326,987

25,648,463


https://www.worldometers.info/coronavirus/country/nigeria/
https://www.worldometers.info/world-population/nigeria-population/
https://www.worldometers.info/coronavirus/country/china/
https://www.worldometers.info/coronavirus/country/macedonia/
https://www.worldometers.info/coronavirus/country/macedonia/
https://www.worldometers.info/coronavirus/country/macedonia/
https://www.worldometers.info/world-population/macedonia-population/
https://www.worldometers.info/coronavirus/country/kyrgyzstan/
https://www.worldometers.info/world-population/kyrgyzstan-population/
https://www.worldometers.info/coronavirus/country/uzbekistan/
https://www.worldometers.info/world-population/uzbekistan-population/
https://www.worldometers.info/coronavirus/country/south-korea/
https://www.worldometers.info/world-population/south-korea-population/
https://www.worldometers.info/coronavirus/country/singapore/
https://www.worldometers.info/world-population/singapore-population/
https://www.worldometers.info/coronavirus/country/albania/
https://www.worldometers.info/world-population/albania-population/
https://www.worldometers.info/coronavirus/country/ghana/
https://www.worldometers.info/world-population/ghana-population/
https://www.worldometers.info/coronavirus/country/afghanistan/
https://www.worldometers.info/world-population/afghanistan-population/
https://www.worldometers.info/coronavirus/country/norway/
https://www.worldometers.info/world-population/norway-population/
https://www.worldometers.info/coronavirus/country/montenegro/
https://www.worldometers.info/world-population/montenegro-population/
https://www.worldometers.info/coronavirus/country/luxembourg/
https://www.worldometers.info/coronavirus/country/luxembourg/
https://www.worldometers.info/world-population/luxembourg-population/
https://www.worldometers.info/coronavirus/country/el-salvador/
https://www.worldometers.info/world-population/el-salvador-population/
https://www.worldometers.info/coronavirus/country/sri-lanka/
https://www.worldometers.info/world-population/sri-lanka-population/
https://www.worldometers.info/coronavirus/country/latvia/
https://www.worldometers.info/world-population/latvia-population/
https://www.worldometers.info/coronavirus/country/finland/
https://www.worldometers.info/world-population/finland-population/
https://www.worldometers.info/coronavirus/country/uganda/
https://www.worldometers.info/world-population/uganda-population/
https://www.worldometers.info/coronavirus/country/estonia/
https://www.worldometers.info/world-population/estonia-population/
https://www.worldometers.info/coronavirus/country/australia/
https://www.worldometers.info/world-population/australia-population/

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

Cameroon

Namibia

Sudan

Cyprus
Ivory Coast
Zambia
Uruguay
Senegal

Mozambiqgwe

RC

Madagascar
Angola

FrenctiPoly
nesia

Botswana
Mauritania
Zimbabwe
Maldives

Guinea

Tajikistan

26,848

24,545

23,316

22,818

22,563

20,997

19,753

19,511

18,794

17,849

17,714

17,568

16,926

14,805

14,581

14,084

13,804

13,738

13,296

448

208

1,468

127

138

390

193

416

167

591

261

405

114

42

349

369

48

81

90

24,892

20,727

13,524

2,057

21,981

18,773

13,990

17,433

16,680

14,701

17,228

11,146

4,842

12,136

11,652

11,347

13,150

13,153

12,894

26,874,206

2,563,896

44,358,633

1,211,787

26,702,883

18,639,127

3,479,812

16,962,914

31,689,429

90,908,186

28,044,510

33,371,657

281,727

2,375,311

4,710,318

14,971,331

545,303

13,309,474

9,644,304


https://www.worldometers.info/coronavirus/country/cameroon/
https://www.worldometers.info/world-population/cameroon-population/
https://www.worldometers.info/coronavirus/country/namibia/
https://www.worldometers.info/world-population/namibia-population/
https://www.worldometers.info/coronavirus/country/sudan/
https://www.worldometers.info/world-population/sudan-population/
https://www.worldometers.info/coronavirus/country/cyprus/
https://www.worldometers.info/world-population/cyprus-population/
https://www.worldometers.info/coronavirus/country/cote-d-ivoire/
https://www.worldometers.info/world-population/cote-d-ivoire-population/
https://www.worldometers.info/coronavirus/country/zambia/
https://www.worldometers.info/world-population/zambia-population/
https://www.worldometers.info/coronavirus/country/uruguay/
https://www.worldometers.info/world-population/uruguay-population/
https://www.worldometers.info/coronavirus/country/senegal/
https://www.worldometers.info/world-population/senegal-population/
https://www.worldometers.info/coronavirus/country/mozambique/
https://www.worldometers.info/coronavirus/country/mozambique/
https://www.worldometers.info/world-population/mozambique-population/
https://www.worldometers.info/coronavirus/country/democratic-republic-of-the-congo/
https://www.worldometers.info/world-population/democratic-republic-of-the-congo-population/
https://www.worldometers.info/coronavirus/country/madagascar/
https://www.worldometers.info/world-population/madagascar-population/
https://www.worldometers.info/coronavirus/country/angola/
https://www.worldometers.info/world-population/angola-population/
https://www.worldometers.info/coronavirus/country/french-polynesia/
https://www.worldometers.info/coronavirus/country/french-polynesia/
https://www.worldometers.info/coronavirus/country/french-polynesia/
https://www.worldometers.info/world-population/french-polynesia-population/
https://www.worldometers.info/coronavirus/country/botswana/
https://www.worldometers.info/world-population/botswana-population/
https://www.worldometers.info/coronavirus/country/mauritania/
https://www.worldometers.info/world-population/mauritania-population/
https://www.worldometers.info/coronavirus/country/zimbabwe/
https://www.worldometers.info/world-population/zimbabwe-population/
https://www.worldometers.info/coronavirus/country/maldives/
https://www.worldometers.info/world-population/maldives-population/
https://www.worldometers.info/coronavirus/country/guinea/
https://www.worldometers.info/world-population/guinea-population/
https://www.worldometers.info/coronavirus/country/tajikistan/
https://www.worldometers.info/world-population/tajikistan-population/

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

FrenciGu
iana

Malta
Jamaica
Cuba

CaboVerde

Syria

Belize

Eswatini

R®uni on

Hong Kong

Guadeloupe

Rwanda
Andorra
Bahamas
Thailand
Mali

Trinidadand
Tobago

Congo

13,273

12,997

12,915

12,056

11,872

11,526

10,776

10,015

9,571

9,482

9,037

8,924

8,660

8,460

8,117

7,887

7,379

7,203

7,158

7,107

71

220

303

146

113

717

248

236

64

216

42

150

154

94

84

171

64

271

127

108

9,995

11,211

10,532

10,345

11,569

5,420

9,795

8,624

9,388

7,073

8,706

7,968

2,242

6,598

7,463

6,239

4,299

4,694

6,671

5,846

2,967,692

11,323,114

11,472,302

2,251,858

1,166,202

69,888,520

20,539,727

1,401,778

5,585,592


https://www.worldometers.info/coronavirus/country/french-guiana/
https://www.worldometers.info/coronavirus/country/french-guiana/
https://www.worldometers.info/coronavirus/country/french-guiana/
https://www.worldometers.info/world-population/french-guiana-population/
https://www.worldometers.info/coronavirus/country/malta/
https://www.worldometers.info/world-population/malta-population/
https://www.worldometers.info/coronavirus/country/jamaica/
https://www.worldometers.info/world-population/jamaica-population/
https://www.worldometers.info/coronavirus/country/cuba/
https://www.worldometers.info/world-population/cuba-population/
https://www.worldometers.info/coronavirus/country/cabo-verde/
https://www.worldometers.info/world-population/cabo-verde-population/
https://www.worldometers.info/coronavirus/country/syria/
https://www.worldometers.info/world-population/syria-population/
https://www.worldometers.info/coronavirus/country/belize/
https://www.worldometers.info/world-population/belize-population/
https://www.worldometers.info/coronavirus/country/haiti/
https://www.worldometers.info/world-population/haiti-population/
https://www.worldometers.info/coronavirus/country/gabon/
https://www.worldometers.info/world-population/gabon-population/
https://www.worldometers.info/coronavirus/country/swaziland/
https://www.worldometers.info/world-population/swaziland-population/
https://www.worldometers.info/coronavirus/country/reunion/
https://www.worldometers.info/world-population/reunion-population/
https://www.worldometers.info/coronavirus/country/china-hong-kong-sar/
https://www.worldometers.info/world-population/china-hong-kong-sar-population/
https://www.worldometers.info/coronavirus/country/guadeloupe/
https://www.worldometers.info/world-population/guadeloupe-population/
https://www.worldometers.info/coronavirus/country/rwanda/
https://www.worldometers.info/world-population/rwanda-population/
https://www.worldometers.info/coronavirus/country/andorra/
https://www.worldometers.info/world-population/andorra-population/
https://www.worldometers.info/coronavirus/country/bahamas/
https://www.worldometers.info/world-population/bahamas-population/
https://www.worldometers.info/coronavirus/country/thailand/
https://www.worldometers.info/world-population/thailand-population/
https://www.worldometers.info/coronavirus/country/mali/
https://www.worldometers.info/world-population/mali-population/
https://www.worldometers.info/coronavirus/country/trinidad-and-tobago/
https://www.worldometers.info/coronavirus/country/trinidad-and-tobago/
https://www.worldometers.info/coronavirus/country/trinidad-and-tobago/
https://www.worldometers.info/world-population/trinidad-and-tobago-population/
https://www.worldometers.info/coronavirus/country/congo/
https://www.worldometers.info/world-population/congo-population/

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

BurkinaFaso

Malawi

Guyana
Suriname
Martinigue
Nicaragua
Mayotte
Djibouti
Iceland
Aruba

EquatoriaGuinea

CAR
Somalia
Cura-ao

Gambia

Togo

SouttSudan

6,828

6,684

6,348

6,277

6,091

6,046

5,890

5,840

5,754

5,509

5,277

4,963
4,714
4,289
3,800
3,662

3,558

3,403

3,251

85

191

164

123

43

165

55

61

29

49

86

63

130

16

124

68

63

106

44

5,152

5,708

5,868

5,771

98

4,225

2,964

5,735

5,578

5,179

5,136

1,924
3,612
2,950
3,669
3,443

3,131

1,828

3,061

21,187,492

19,375,388

\‘
©
©
~
o)
©

ol
©
©
N
~
~

6,664,125

©
©O
921
=
©
©

w
~
N
w
a1
©

=
o
»
(o}
(]
a1

1,425,737

4,871,747

16,113,002

164,432

2,450,315

8,375,252

11,259,624

24,637,925

12,280,815


https://www.worldometers.info/coronavirus/country/burkina-faso/
https://www.worldometers.info/coronavirus/country/burkina-faso/
https://www.worldometers.info/world-population/burkina-faso-population/
https://www.worldometers.info/coronavirus/country/malawi/
https://www.worldometers.info/world-population/malawi-population/
https://www.worldometers.info/coronavirus/country/guyana/
https://www.worldometers.info/world-population/guyana-population/
https://www.worldometers.info/coronavirus/country/suriname/
https://www.worldometers.info/world-population/suriname-population/
https://www.worldometers.info/coronavirus/country/martinique/
https://www.worldometers.info/world-population/martinique-population/
https://www.worldometers.info/coronavirus/country/nicaragua/
https://www.worldometers.info/world-population/nicaragua-population/
https://www.worldometers.info/coronavirus/country/mayotte/
https://www.worldometers.info/world-population/mayotte-population/
https://www.worldometers.info/coronavirus/country/djibouti/
https://www.worldometers.info/world-population/djibouti-population/
https://www.worldometers.info/coronavirus/country/iceland/
https://www.worldometers.info/world-population/iceland-population/
https://www.worldometers.info/coronavirus/country/aruba/
https://www.worldometers.info/world-population/aruba-population/
https://www.worldometers.info/coronavirus/country/equatorial-guinea/
https://www.worldometers.info/coronavirus/country/equatorial-guinea/
https://www.worldometers.info/world-population/equatorial-guinea-population/
https://www.worldometers.info/coronavirus/country/central-african-republic/
https://www.worldometers.info/world-population/central-african-republic-population/
https://www.worldometers.info/coronavirus/country/somalia/
https://www.worldometers.info/world-population/somalia-population/
https://www.worldometers.info/coronavirus/country/curacao/
https://www.worldometers.info/world-population/curacao-population/
https://www.worldometers.info/coronavirus/country/gambia/
https://www.worldometers.info/world-population/gambia-population/
https://www.worldometers.info/coronavirus/country/togo/
https://www.worldometers.info/world-population/togo-population/
https://www.worldometers.info/coronavirus/country/south-sudan/
https://www.worldometers.info/coronavirus/country/south-sudan/
https://www.worldometers.info/world-population/south-sudan-population/
https://www.worldometers.info/coronavirus/country/niger/
https://www.worldometers.info/world-population/niger-population/
https://www.worldometers.info/coronavirus/country/benin/
https://www.worldometers.info/world-population/benin-population/

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

Lesotho

Channéelslands

Sierrd_eone

GuineaBissau

SanMarino
Gibraltar

Liechtenstai

NewZealand

Chad
Yemen
Liberia

Vietnam

SintMaarten

Eritrea

Mongolia

Sao

TomendPrincipe

3,206

3,059

2,635

2,452

2,428

2,212

2,175

2,162

2,141
2,101
1,779
1,474

1,458

1,320

1,242

1,022

65

60

76

45

59

39

25

104

610

17

1,496

2,445

1,906

2,397

2,042

1,249

1,810

2,082

1,704
1,396
1,406
1,325

1,342

676
855

973

2,150,801

174,669

8,057,889

1,991,137

5,002,100

16,659,333

30,153,140

5,116,817

97,779,261

43,120

3,571,027

3,304,709

221,192


https://www.worldometers.info/coronavirus/country/lesotho/
https://www.worldometers.info/world-population/lesotho-population/
https://www.worldometers.info/coronavirus/country/channel-islands/
https://www.worldometers.info/coronavirus/country/channel-islands/
https://www.worldometers.info/world-population/channel-islands-population/
https://www.worldometers.info/coronavirus/country/sierra-leone/
https://www.worldometers.info/coronavirus/country/sierra-leone/
https://www.worldometers.info/world-population/sierra-leone-population/
https://www.worldometers.info/coronavirus/country/guinea-bissau/
https://www.worldometers.info/coronavirus/country/guinea-bissau/
https://www.worldometers.info/world-population/guinea-bissau-population/
https://www.worldometers.info/coronavirus/country/san-marino/
https://www.worldometers.info/world-population/san-marino-population/
https://www.worldometers.info/coronavirus/country/gibraltar/
https://www.worldometers.info/world-population/gibraltar-population/
https://www.worldometers.info/coronavirus/country/liechtenstein/
https://www.worldometers.info/coronavirus/country/liechtenstein/
https://www.worldometers.info/world-population/liechtenstein-population/
https://www.worldometers.info/coronavirus/country/new-zealand/
https://www.worldometers.info/coronavirus/country/new-zealand/
https://www.worldometers.info/coronavirus/country/chad/
https://www.worldometers.info/world-population/chad-population/
https://www.worldometers.info/coronavirus/country/yemen/
https://www.worldometers.info/world-population/yemen-population/
https://www.worldometers.info/coronavirus/country/liberia/
https://www.worldometers.info/world-population/liberia-population/
https://www.worldometers.info/coronavirus/country/viet-nam/
https://www.worldometers.info/world-population/viet-nam-population/
https://www.worldometers.info/coronavirus/country/sint-maarten/
https://www.worldometers.info/coronavirus/country/sint-maarten/
https://www.worldometers.info/world-population/sint-maarten-population/
https://www.worldometers.info/coronavirus/country/eritrea/
https://www.worldometers.info/world-population/eritrea-population/
https://www.worldometers.info/coronavirus/country/mongolia/
https://www.worldometers.info/world-population/mongolia-population/
https://www.worldometers.info/coronavirus/country/sao-tome-and-principe/
https://www.worldometers.info/coronavirus/country/sao-tome-and-principe/
https://www.worldometers.info/coronavirus/country/sao-tome-and-principe/
https://www.worldometers.info/coronavirus/country/sao-tome-and-principe/
https://www.worldometers.info/world-population/sao-tome-and-principe-population/

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

SainMartin

Turks  andCaicos

Monaco

Comoros

Burundi

Taiwan

PapuaNewGuinea

DiamondPrinc
ess

Bhutan

Faerodéslands

Bermuda
Mauritius
Tanzania
Barbados
Cambodia
Isleof Man

SaintLucia

Caymaitslands

995

893

885

823

822

808

780

712

689

610

604

527

509

395

379

377

353

338

12

10

13

10

10

21

25

855

783

718

705

687

686

661

699

449

551

445

496

183

319

362

348

289

294

12,066,042

23,838,578

9,031,647

1,272,836

60,577,143


https://www.worldometers.info/coronavirus/country/saint-martin/
https://www.worldometers.info/coronavirus/country/saint-martin/
https://www.worldometers.info/world-population/saint-martin-population/
https://www.worldometers.info/coronavirus/country/turks-and-caicos-islands/
https://www.worldometers.info/coronavirus/country/turks-and-caicos-islands/
https://www.worldometers.info/world-population/turks-and-caicos-islands-population/
https://www.worldometers.info/coronavirus/country/monaco/
https://www.worldometers.info/world-population/monaco-population/
https://www.worldometers.info/coronavirus/country/comoros/
https://www.worldometers.info/world-population/comoros-population/
https://www.worldometers.info/coronavirus/country/burundi/
https://www.worldometers.info/world-population/burundi-population/
https://www.worldometers.info/coronavirus/country/taiwan/
https://www.worldometers.info/world-population/taiwan-population/
https://www.worldometers.info/coronavirus/country/papua-new-guinea/
https://www.worldometers.info/coronavirus/country/papua-new-guinea/
https://www.worldometers.info/world-population/papua-new-guinea-population/
https://www.worldometers.info/coronavirus/country/bhutan/
https://www.worldometers.info/world-population/bhutan-population/
https://www.worldometers.info/coronavirus/country/faeroe-islands/
https://www.worldometers.info/coronavirus/country/faeroe-islands/
https://www.worldometers.info/world-population/faeroe-islands-population/
https://www.worldometers.info/coronavirus/country/bermuda/
https://www.worldometers.info/world-population/bermuda-population/
https://www.worldometers.info/coronavirus/country/mauritius/
https://www.worldometers.info/world-population/mauritius-population/
https://www.worldometers.info/coronavirus/country/tanzania/
https://www.worldometers.info/world-population/tanzania-population/
https://www.worldometers.info/coronavirus/country/barbados/
https://www.worldometers.info/world-population/barbados-population/
https://www.worldometers.info/coronavirus/country/cambodia/
https://www.worldometers.info/world-population/cambodia-population/
https://www.worldometers.info/coronavirus/country/isle-of-man/
https://www.worldometers.info/world-population/isle-of-man-population/
https://www.worldometers.info/coronavirus/country/saint-lucia/
https://www.worldometers.info/world-population/saint-lucia-population/
https://www.worldometers.info/coronavirus/country/cayman-islands/
https://www.worldometers.info/coronavirus/country/cayman-islands/
https://www.worldometers.info/world-population/cayman-islands-population/

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

Seychelles

Caribbeailetherlan
ds

St. Barth

Antiguaandarbuda

Brunei
Grenada

St.
VinceniGrenadines

Dominica
BritishVirgin|
slands
Macao
Timor-Leste
Laos

NewCaledonia

Saint Kittsand
Nevis

Falklandslands

Greenland

275

196

190

159

157

127

121

88

86

49

46

44

41

38

32

29

27

214

180

172

148

149

107

98

83

74

44

46

32

40

38

29

17

21

[(e]
}Vm
(o]
2]
SN

653.773

1,330,982

7,328,459


https://www.worldometers.info/coronavirus/country/seychelles/
https://www.worldometers.info/world-population/seychelles-population/
https://www.worldometers.info/coronavirus/country/caribbean-netherlands/
https://www.worldometers.info/coronavirus/country/caribbean-netherlands/
https://www.worldometers.info/coronavirus/country/caribbean-netherlands/
https://www.worldometers.info/world-population/caribbean-netherlands-population/
https://www.worldometers.info/coronavirus/country/saint-barthelemy/
https://www.worldometers.info/world-population/saint-barthelemy-population/
https://www.worldometers.info/coronavirus/country/antigua-and-barbuda/
https://www.worldometers.info/coronavirus/country/antigua-and-barbuda/
https://www.worldometers.info/world-population/antigua-and-barbuda-population/
https://www.worldometers.info/coronavirus/country/brunei-darussalam/
https://www.worldometers.info/world-population/brunei-darussalam-population/
https://www.worldometers.info/coronavirus/country/grenada/
https://www.worldometers.info/world-population/grenada-population/
https://www.worldometers.info/coronavirus/country/saint-vincent-and-the-grenadines/
https://www.worldometers.info/coronavirus/country/saint-vincent-and-the-grenadines/
https://www.worldometers.info/coronavirus/country/saint-vincent-and-the-grenadines/
https://www.worldometers.info/world-population/saint-vincent-and-the-grenadines-population/
https://www.worldometers.info/coronavirus/country/dominica/
https://www.worldometers.info/world-population/dominica-population/
https://www.worldometers.info/coronavirus/country/british-virgin-islands/
https://www.worldometers.info/coronavirus/country/british-virgin-islands/
https://www.worldometers.info/coronavirus/country/british-virgin-islands/
https://www.worldometers.info/coronavirus/country/british-virgin-islands/
https://www.worldometers.info/world-population/british-virgin-islands-population/
https://www.worldometers.info/coronavirus/country/fiji/
https://www.worldometers.info/world-population/fiji-population/
https://www.worldometers.info/coronavirus/country/china-macao-sar/
https://www.worldometers.info/world-population/china-macao-sar-population/
https://www.worldometers.info/coronavirus/country/timor-leste/
https://www.worldometers.info/world-population/timor-leste-population/
https://www.worldometers.info/coronavirus/country/laos/
https://www.worldometers.info/world-population/laos-population/
https://www.worldometers.info/coronavirus/country/new-caledonia/
https://www.worldometers.info/coronavirus/country/new-caledonia/
https://www.worldometers.info/world-population/new-caledonia-population/
https://www.worldometers.info/coronavirus/country/saint-kitts-and-nevis/
https://www.worldometers.info/coronavirus/country/saint-kitts-and-nevis/
https://www.worldometers.info/coronavirus/country/saint-kitts-and-nevis/
https://www.worldometers.info/world-population/saint-kitts-and-nevis-population/
https://www.worldometers.info/coronavirus/country/falkland-islands-malvinas/
https://www.worldometers.info/coronavirus/country/falkland-islands-malvinas/
https://www.worldometers.info/world-population/falkland-islands-malvinas-population/
https://www.worldometers.info/coronavirus/country/greenland/
https://www.worldometers.info/world-population/greenland-population/

210

211

212

213

214

215

216

217

218

219

220

VaticarCity

Solomornslands

SainPierréMiguelo
n

Montserrat

Anguilla

Westerbahara

MS
Zaandam

Marshallslands

Wallis andFutuna

Samoa

Vanuatu

27

17

16

13

13

10

15

10

14

12

12

802

Statistics of peoplénfected with the new coronavirus in different countries of the world

(https:/iwvww.Worldometers.info/coronavirus/,02,012021)

*It is noteworthy that while the first cases of infection with the new coronavirus
were officially registered in China on Decelver 25, 2019, the fact of infection
with this virus was detected in one of the citizens in the capital of France, Paris,
on December 27 of the same year. According to the report, on December 27, the
presence of the new coronavirus was detected in a swatetafrom the nose and
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throat during the diagnosis of viral infection. However, this fact was discovered
through an analysis conducted two months later. During this time, this material

Holy Spirit

According to the established procedure, thelinic's suspicion about the
existence of the new coronavirus before the pandemic was declared. Later,
in China, it was assumed that the first cases of infection with the new
coronavirus should have occurred as early as 2012, in a worker performing
rehabilitation work in one of the abandoned mines "inhabited" by bats in
Wuhan province. B. Some of whom died in hospital from illnesses similar to
those caused by the new coronavirus after cleaning the



A temple where people cannot pray

mine. This isalso confirmed by the discovery of antibodies against the new
coronavirus in population groups in different countries who had not
previously been infected with the virus or had never had contact with it.
Such cases are being solved

The new coronavirus cannot be explained solely by the existence of cross
immunity with different types of viruses. Therefore, these cases of infection
with the virus described in citizens of different countries are likely to have
occurred in asymptomatic forms athe time. In this regard, the deaths of
different countries They also point out that the cases of infection with the



virus were widespread in the province of Bergamo in northern Italy three
years before the Chinese case, in September, and at that timeethes

Colors in the sly

cases were mistakenly considered as adenovirus measles. It is noteworthy that this
opinion is somewhat confirmed by the fact that in 106.0 cases of blood taken from
7,000.0 donors in the US, antibodies against the nearonavirus were detected

in January 2021, which should have been detected in the bodies of both donors as
early as December. However, the first case of infection with the new coronavirus
in the US was officially registered on January 15. Therefore, Sieording to the
researcher, cases of infection with the new coronavirus existed earlier than
officially announced, and they appeared almost simultaneously in different
geographical regions of the world, which are clearly separated from each other.

| t 'S noteworthy that on the Aabirthd
coronavirus, the World Health Organization also made a statement about the
lack of information about the virus causing the pandemic. The fact is that this



organization supposedly dichot conduct intelligence work on the expected
pandemic in advance. Unfortunately, it seems that individual statelso did
not conduct such work.

The News Corona Vius

As a result, the occurrence of such a global catastrophe on Earth was truly
unexpected. Some researchers believe that at the initial stage of the
pandemic caused by the new coronavirus, pandemic preparedness actually
existed. As evidence of this, they point to the fact that at the initial stage of
the pandemic, various countries participating in space exploration were also
competing with each other for such

A ¢



Colors in the sky

For the purchase of a product that is a face mask. In addition, some researchers
believe that during thepandemic, there were delays in almost all countries, and
this was manifested not only in the acute shortage of face masks, but also in the
shortage of medical personnel's uniforms, beds, artificial respiration devices, and,
most importantly, in the shorta@ of doctors, nurses, caregivers, and other
specialists involved in the treatment process. In this regard, the field of critical
medcine was especially sensitive.



Data on the spread of the new coronavirus in various geographical areas of the
world (31.05.2020).
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The shortage of doctors working in the field, especially those specializing in
critical care medicine, especially since they were the ones who were treating
the most severe, lifdhreatening patientsamong the infected patients, was the
main reason for such poor mortality rates. They also indicate that due to such
shortcomings, the results obtained through the elimination efforts carried out
at the initial stage of the pandemic turned out to be undeable in most
countries of the world, which is also confirmed by the data on the number of
people infected with the new coronavirus and those who died in these
countries. The first five years of the pandemic As of the end of the month,
241,956.0 people wermfected in Italy, while the mortality rate was 14.4%.

The world that is silent
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At the same time, 168,810.0 people were infected in France, while the
fatality rate was 17.7%. It was similar. In England, 286,349.0 people were
infected, while the fatality rate was 15.5%. Similarly, the population
infection rates in the USA, Canada and Brazil were 2996,098.0, 108,023.0
and 1668,589.0, respectively, while the fatality rates in these countries
were 5.7%, 8.1% and 4.0%.

Such questions arise when comwlgring the origin of the pandemic, and
some researchers are questioning the generally accepted version of the
origin of the new coronavirus through natural mutation. They believe that
the meat of bats and pangolins, which they consider a prerequisite foe t
virus entering the human body, has been consumed by the population of
Wuhan for as long as they have been offered.

Laboratory

Bats and coronaviruses exist on Earth. The evidence covers several thousand



Lonely Lonely

years, but so far it has not been possible to explain the transformation of
these viruses into new coronaviruses. Moreover, strains that are absolutely
identical to the strains othe new coronavirus that were isolated in humans
have not been isolated from any other animal to date, and the identity of
their genomes is only 96.0%. This also strengthens the belief that the
majority of mutations in viruses dictated by nature have alwaybeen
directed towards simplifying the structure of the microorganism.

The Say is Red

In the case of the virus, such a complication of technological processes is difficult
G2 SELXIAYyd {2YS NBaSINOKSNBE | NB &GAf
virus from a third scientific institution, since they believe that by today the
iImplementation of such a delicate nanotechnological construction characteristic

of the new coronavirus would be an extremely difficult problem for any country

in the world. Therefore, the issue of the origin of the new coronavirus is still a



Lonely Lonely

matter of researchHowever, the majority of scientists share the version of the
origin of the virus through natural mutation.

The News Corona Virus

It is noteworthy that a group of experts specially appointed by the World Health
Organization has revealed significant violations in the work of the Wuhan
Institute of Virology in China and confirmed that, in general, it meets the highest
requirements. A & 0 St ASYSR GKI G (1 KSVHEL NBEAS 1a109
FTNRY 2yS 2F (KS AyaoaAddzisSag 1 o02N) G2
been made about the Wuhan Seafood and Baiyun Food Markets in the city,
whose sanitary conditions are still far frgperfect. Which in a way confirms the



Lonely Lonely

opinion about the real emergence of such a virus from the mentioned markets.
According to this commission of experts of the World Health Organization, most
likely, representatives of the coronavirus family should hauelly entered the

body of some intermediate animal from the body of bats, most likely pangolins,
where they should have undergone mutation and incorporated into the human
organism. During the transition from this intermediate animal to the human
body, this mutation should primarily have included the genes that determine
0KS a{¢ &aGNIyRa 2F GKS @ANYzA I YR A YLN
to facilitate fixation with host cells. In this regard, English researchers compared
the results obtaind during a single contact between SARS/2 and the
RaTG13 virus, which has a genetic substrate that is 96.0% similar to it. It was
found that during the contact, they exchanged genomic regions that determine
GKS LINRPOSaa 27F TAE]! theAvRug with The anéidensin{ ¢  :
converting enzyme receptors (AQJof host cells. As a result, it turned out that

the SARE0V,2 virus was replaced by genes from the RaTG13 virus, which
better ensured the process of binding to the angiotersimverting ezyme
receptor (ACE2) than was the case with the mutated strain of the -EARS3

virus. Therefore, it is possible to assume that the latter strain created by such a
mutation is one of the possible variants of the "birth" of the new coronavirus.
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2.Z.Kheladze,Zv.Kheladze
History made by pandemics
Critical Care Medicine Institute (Thilisi,Georgia)

Civilization began counting pandemi
Pl agueo cl aimed the lives -1@&h 10. 0 mi
centuries. In the following 12th1 3t h cent ur i es, It was
Deat ho, whi ch al so owhergyiispread®d i n Chi
Europe and claimed the lives of up to 30.0 million people. Also from

the 19th century

A
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New corona virus spread in Chia

To date, 7 cholera pandemics have been recorded, the third of

which was in Russia alone, in 1850, killing more than a million

people. In 19181919, the world was gripped by the flu from Spain,

known as the ASpanish flu, o0 which i
population of the Earth and killed up to 100.0 million people. Two

pandemics occurred in the following twentieth century. The first

began in Indonesia in 1961 as the 7th cholera pandemic, covering
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53.0 countries and still continuing in some countries in Asend

Africa. The second began in 1981 and is an infection caused by the

AIDS virus, which has already "managed" to infect more than 50.0

million people and kill up to 25.0 million people. Then in 2009

2010, a pandemic caused by the "HIN1" virus, known asihe

flu", was registered, which began in Mexico, spread throughout the

world and infected 220,000.0 people. Later, 2,000.0 people died

from this pandemic. In addition, in the 21st century, the first

"chicken flu" pandemic ("H5N1") was recorded, which caed the

death of 451.0 patients, and then a new chicken flu pandemic
(AH7N9O) , which ¢l aimed 3,386, 000 I
sawhe fisevere atydiixxeadsaespiratory .

New corona virus

yndrome (ASARSO) and the nAMiddle Ea:
(A MERSO) pandemi cs, whi ch kil led 4
respectively. So, in addition to COVIBL9, two more pandemics are

currently Aworkingo in the worl d: t
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the AIDS pandemic. It is interesting that the history of pandemics

Is associated with many dramatic pictures of the life of civilization.

One of them was preserved by the reality of Georgia and tells an
extremely tragic story about how a woman from the village of
Smtili, Khevsureti, infected with
baby to a quarantine hut known as
the village, where such

N Pandemics se
centu
r The
numb
er of
deaths
Justin Wir| Xl- 10,0.1
1 Xl 0.6
2 N Xl 30.10.
XY 6
Black
Deat h o0
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AAl DSo

12 0 XXI 4,0
Swine
uo AH1IN1O)
AHLINI1O)
13 mw XXT 455,0
Severe Acute
Respiratory
Syndrome
(ANSARSO)
re
(ASARSH)
14 Middle East XXI
Respiratory 858,0
Syndrome
(A MERSO)
151 Chicken Flu XXI 451,0
(AH5N10)
16 ax Swine Flu XXI
(AH7N9O) 3386,0
(A
17 1 XXI 602
930
nNnCor ona 16.06.
Virusbo 2020.
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(ACOVI DD_1
99 )

(A

Pandemics Chronology

Every person with the disease had to go to protect the other residents of
the village. In the end, this heroic woman died alone with her baby,
whose message the cradle they left behind has survived in the village to
this day. .The story of the Italian immunologist A. Urbani, which took
place in the 21st century, is just as poignant. A. Urbani was an expert for
the World Health Organization and wa sent to Vietham as a
representative in 2002. At that time, a contagious infection caused by the
corona virus was dormant i n China
acuter espiratory syndromedo (ASARSH)
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Data on the spread of pandemics in recent years
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The process of treating the sick was going on with some delays axd .
Urban was able to fix it, after which he went to Hong Kong
He flew to inspect the progress of the

T he spread of the new coronavirus 11.04.2020

infection, which was also spreading there. Unfortunately, he fell ill on the

plane and died in a Hong Kong hospital the next day from the same atypical
pneumonia, from which his efforts saved the lives of many people in
Vietnam. After his death, his body \as dissected and the coronavirus that
causes SARS, which was-2ma n dvatsi cerxa Irlayc
his respiratory tract. The-1®iosti ;mrfy cad
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Is also full of drama, since the Chinese ophthalmologist Li Vinihe first
spread information about this disease on Facebook, was later infected with
the same virus and spent the 17th day on artificial ventilation of the lungs.

= 2019
2002 5Z€pOeHKZB;;%H\%-79

atunu4Has
[THEBMOHMA

BMKHEBOCTOYHBII
PECrupaTopHbli
CUHEPOM

Coronavirus infections in the 21st century

He died today. Unfortunately, the firshead doctor of a new hospital built in
ten days by the Chinese to treat COVH29 patients in the Chinese city of

Wuhan also died from the same disease
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3. Z.Kheladze,Zv.Kheladze
The process of introducing viruses into the body
Critical Care Medicine Institute (Thilisi,Georgia)

Coronaviruses have existed on Earth for many centuries. In any case,
they must have appeared at least 500B000.0 years ago and their
original hosts must have been reptiles and birdiscluding mainly snakes
and bats. Later, they must have settled in mammals, including especially
dogs, pigs, cows and camels domesticated by humans. Despite such a long
history, coronaviruses were first isolated in the 60s of the last century.
Initially, i nfectious bronchitis virus in chickens and human
coronaviruses were discovered. Other members of this family of viruses
were identified in 20022019. Most coronaviruses are found in reptiles,
birds, and mammals, most often causing respiratory infectioms;luding
severe forms. In which cases of infection sometimes end in death.
Human coronaviruses include seven species. They constantly spread in
the human population and cause respiratory infections. Despite their
long existence on Earth, coronaviruses pasa real threat to human
civilization only in the 21st century, when they first appeared as
pandemics in 2002, then in 2015, and now in 2019. These are the so
called severe acute respiratory syndrome ("SARS"), Middle East
respiratory syndrome ("MERS"), anthe new coronavirus ("COVID19")
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The New Coronavirus

Pandemics. It is noteworthy that in 2002, the SARS virus was transmitted to the
Chinese from African cats, in 2012, a similar MERS infection in the form of Middle
Eastern pneumonia was transmitted from African camels to Arabs, and in 2019,
the Chinese alsallegedly transmitted pneumonia caused by the CGlADirus,
probably from bats, the meat of which they eat. It is also noteworthy that
according to data from July 2003, 8096.0 people fell ill with SARS and 455.0
people died, which is 9.6% of the fatglitate. And according to data from May
2012, 2494.0 people fell ill with MERS, and 858.0 people died, which is 34.4% of
the fatality rate. For comparison, as of July 16, 2020, 14,080,767.0 people were
infected with COVIE19, which included 0.2% of the plairs population, and
103,655.0 patients died, which corresponded to a mortality rate of 4.3%.
However, itis generally accepted that in the best case, these were approximately
two times or more underestimated figures, since only deaths registered in
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hospitals were presented here, and other facts of death, even those that
occurred massively in nursing homes and nursing homes in different countries,
were not taken into account when recording them.

* The name "Corona" comes from the Latin word "corona" andmsea"crown"

in the shape of the sun. This name was given to this group of viruses because
they appear in this form when examined under an electron microscope.
Coronaviruses are enveloped viruses. They have a spherical capsule and-a single
stranded RNA, thlargest of the RNA viruses and ranging in size from 27 to 34
kilobases. Transmission of coronaviruses between humans occurs mainly
through droplets released during human respiration. Cases of transmission
through coughing and contact, as well as fecatterahave also been described.

It is noteworthy that the virus is most often spread by hand contact, especially
when a person touches the mucous membrane of the mouth, eyes, and nose
with this infected hand. In this regard, the main thing is that the s/pparticles
come into contact with the mucous cells of the host organism, from where they
infect the entire organism. The virus retains its activity outside the body for 9
days. The spread of the virus is facilitated by low humidity5@%) and low
temperature (58C). Because of this, the areaspfead of the virus in more than
70% of cases includes countries where a similar climatic picture prevails.
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The New Coronavirus

The new corona virus belongs to the beta corona viruses and its body is
represented by a capsule, on the sur/
consisting of the NTD, CTD1, CTD2 CTD3 domains of glycoprotein nature

with a size of 80.0120.0 nm and shot A E O extensions
hematoxylin esterase. Inside the virus capsule is a singfianded RNA,
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which is longer than the RNA of other viruses and its cap is represented by

a 57Z methylated site, and its tail
coronaviruses differ from other viruses in that they do not completely fix
themselves on the surface of the host cell, but rather bind to angiotensin
converting enzyme2 (AGE2) receptors located on the elementary
membranes of the cell through the CDTI domain gflycoprotein receptors.

This enzyme is located around the cytoplasm of various types of cells,
including predominantly mucous membrane cells, namely the mucous
membranes of the respiratory tract, digestive tract and genitourinary
system, as well as in thendothelial layer of the vascular lumen, heart,

ki dneys and ot her organs. | t i s for
infection with coronaviruses is predominantly the cells of the mucous
membrane of the nose and mouth, as well as the eyes.

Angiotensin onverting enzyme2 (AGE2) is a glycoprotein with a
molecular weight of 82.5 kDa and a glycopeptide chain of gycosylation.

It is also capable of catalyzing 17 proteases in the intestinal mucosa. It is
likely that angiotensin converting enzyme2 (AGE2) is still poorly
expressed on the surface of the cells of the respiratory tract mucosa of
newborns and children, due to which
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The New Coronavirus

Fixation of the coronavirus on the surface of their mucous membrane cells
seems to be difficult. Therefore, newborns and children are relatively rarely
infected with coronavirus and in this regard they become vulnerable mainly
after the age of 12, by whichime the formation of angiotensiaconverting
enzyme 2 (AGE2) receptors in their body seems to be complete. After the
fusion of the CDTI domain of the coronavirus glycoprotein with these
receptors on the host cell surface, the viral RNA enters the cellasp
through endocytosis. This is facilitated by an increase in the permeability of
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this area ofthe virus and the host cell surface, which is probably caused by
TMPRSS2 proteases secreted by short viral fragments, although proteases
secreted by the hostell also seem to participate in these processes.

Spike (S) protein
/

A 2 Soluble ACE-2

' ' -
A.’SO 1 )

SARS-COV-2 \ &

' $ Anti-ACE-2
Y -
| antibod
v“‘(‘,',‘, ¢ 1AM R ol Mr.hrln,.'ki\‘\ ‘J’ 4 ‘ y
Cell membrane !
c,\*.;
\HM,,V l_. v ", -
Transmembrane _— o
ACE-2 L Infection S,

The process of introducing viruses into the body

After entering the host cell, the RNA of the new coronavirus combines with

the i nformational RNA in the cytopl a
and Atail o. The thus modified host a
new protein in the cell ribosomewhich also has a protease nature and, when

a certain concentration is reached, completely destroys the host cell. At the
same time, this process also involves other cells, and eventually the picture

of the pathology caused by the coronavirus is formed it$ entirety. It is
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noteworthy that, in addition to the angiotensinconverting enzyme?2 (AGE

2) receptors, the new coronavirus, through its residues, also seems to bind to
receptors known as neurolipin. These receptors are located in the form of
nerve endngs in the nasopharynx and upper respiratory tract, and contact
with them promotes the fixation of the new coronavirus in the host's body.
The fact is that angiotensirconverting enzyme2 (AGE2) receptors are
located mainly in the lower respiratory tract and the virus seems to be
directed towards them after fixing on neurolipin receptors. It is noteworthy
that the existence of a similar mechanism in other coronaviruses, including
SARS and MERS, has not been established. Therefore, the infection effect
they showed was quite weak, and the pandemics caused by these viruses,
despite their high lethality rates, did not spread widely.
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renini,xolo am process xels uwyobs TirkmlebSida wnevis
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sagulisxmoa, rom angiotenzin gardamgmneli fermenti -2 (AGE-

2) renin -angiotenzin -aldosteronis sistemis muSaobaSi erT -

erT  wamyvan rols asrulebs. am sistemis umTavresi
daniSnuleba | "stabiluri arteriuli wnevis Segmna 1. 7.1,



Lonely Lonely

angiotenzinogenis gamomuSavebas
ngiotenzinogeni 453,0 aminomJavis Semcveli globulinia.mis

gamomuSavebas aseve xels uwyob . . kortikosteroidebi,
estrogenebi da Tireoiduli hormonebi.aRniSnuli procesis

dros angiotenzinogenidan Tavdapirvelad xdeba 10,0
aminomJavas Semcveli dekapeptidis moc  ileba angiotenzin |
saxiT. is ar aris biologiurad aqtiuri naerTi da

gardaigmneba 8,0 aminomJavis Semcvel ogtapeptidad
angiotenzin -ll saxiT. es ukanaskneli xels uwyobs
aldosteronis  sinTezs, 11~ o 7 maradrenalinis da
antidiurezuli hormonis gaZlierebul sekr ecias, Natda CL-
lonebis Sekavebas,rasac Tan mosdevs vazokonstrigcia da

arteriuli wnevis mateba ... ~ Lamh process warmarTavs
angiotenzin gardamgmneli fermenti -2 (AGE-2),romelic axdens
angiotenzin -l molekulis Tavsa da boloSi ganTavsebuli
aminomJavs ori molekulis moxleCas. Aseve angiotenzin -ll
SesaZloa gardaigmnas 7,0 aminomJavis Semcvel angiotenzin -1l
da 6,0 aminomJavis Semcvel angiotenzin -1V, romlebic aseve
sisxlZarRvTa sanaTuris Seviwroebis da arteriuli wnevis

momatebiT unariT xasiaTde bian.
angiotenzin gardamgneli fermenti -2 (AGE-2)
glikoproteiniuli bunebis karbogsipeptidia.is moicavs 508
aminomJamvas, misimolekuluri masaa 82,5kd,Ada Seicavs 7,0 -

glikozirebul ubans. i . 11 “misi warmogmna xdeba 17
proteazebis mier gamowveuli hidrolizis meSveobiT.

At 1t 1t 4 s 3,11 T e, "L -2(AGE
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sagulisxmoa,rom angiot ensin gardamgmneli fermenti -2 ( AGE

2) renin -angiotensin -aldosteronis sistemis muSaobaSi erT -

erT  wamyvan rols asrulebs.am sistemis umTavresi

daniSnuleba stabi luri arteriuli wnevis Segmna 1. "s
organizmSi sisxlismimoqcevis ganxorcielebis aucilebeli
piroba.am sistemis amuSavebas iwvevs Tirkmlebis

lustaglomerul kompleqsSi gamomuSavebuli renini,xolo am
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process xels uwyobs TirkmlebSida wnevis dagveiTeba,

agreTve N Na+da CL- ionebis koncentrisiis Semc ireba. Tavis
mxriv. renini warmarTavs RviZISi angiotensinogenis
gamomuSavebasangiotensinogeni 453,0 aminomJavis Semcveli

globulinia.mis  gamomuSavebas aseve xels  uwyob LN
corticosteroidebi, estrogenebi da Tireoiduli
hormonebi.aRniSnuli procesis dros angiotensinogenidan
Tavdapirvelad xdeba 10,0 aminomJavas Semcveli dekapeptidis

mocileba angiotensin -l saxiT. is ar aris biologiurad

aqtiuri naerTi da gardaigmneba 8,0 aminomJa vis Semcvel
ogtapetidad angiotensin -l saxiT. es ukanaskneli xels
uwyobs aldosteronis sinTezs, noradrenalinis da
antidiurezuli hormonis gaZlierebul sekrecias, Na+da CL-
lonebis Sekavebas,rasac Tan mosdevs vazokonstrigqcia da
arteriuli wnevis mateba. am proc ess warmarTavs angiotensin
gardamgmneli fermenti -2 (A AGE2), romelic axdens
angiotensin -1 m_lukis Tavsa da boloSi ganTavsebuli

aminomJavis ori molekis moxleCas. aseve angiotensin -l
SesaZloa gardaigmnas 7,0 aminomJavis Semcvel angiotensin -1l
da 6,0 amino mJavis Semcvel angiotensin -1V, romlebic aseve
sisxIZarRvTa sanaTuris Seviwroebis da arteriuli wnevis

momatebiT unariT xasiaTdebian S T L -1
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4.Z.Kheladze,Zv.Kheladze
The aggressive nature of NeWCorona Viruses

Critical Care Medicine Institute
(Thilisi,Georgia)

From a clinical point of view, it is extremely important to studyhe features

of the aggressive nature of the new coronavirus. For this purpose, studies
were conducted at the Georgian Institute of Critical Care Medicine in the
spring and summer of 2020, based on the analysis of data from 100,000
countries around the wold. For this purpose, 37.0 European countries were
studied in separate groups from the countries involved in the study, including
England, France, Germany, ltaly, Spain, the Netherlands, Poland and
Georgia, as well as most of the countries of Western arastern Europe. 29.0
Asian countries were also involved in the study of this direction, including
Russia, Turkey, China, Iran, Iraq, Saudi Arabia, Kuwait and most of the other
countries located on this continent. Data from 14.0 American countries were
alsostudied, including the USA, Canada, Mexico, Brazil, Argentina, Uruguay,
Chile and other countries of this contingent. 19.0 African countries were also
involved in the study of this direction, including Egypt, South Africa, Congo,
Algeria, Ethiopia and othe countries, along with whose data the results
presented by Australia were also included. United.

The results of the study are presented in the form of a table, which shows
that in 37.0 European countries, the incidence of infection with the new
coronavirus was 0.3-0.03%, while the mortality rate was 5.7-0.1%. These
rates were 1.5 times and 1.1 timdsgher than the infection and mortality
rates in the countries of North and South America, which corresponded to
0.2+0.01% and 5.2+0.3%. In turn, these rates recorded in Europe and America
were 1.5 times and 3.0 times higher than the infection rates iretbopulation,
respectively. Also, the mortality rates in European and American countries
were 2.2 times and 2.0 times higher, respectively, than the mortality rate
recorded in Asian countries, which was 2.78.1%. Similarly, the population
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infection ratesrecorded in European, American and Asian countries were 5.0
times, 3.3 times and 1.7 times higher, respectively, than those in African
countries and

The infection rate in Australia, which was 0.06-6.003%. As for the mortality
rate, its magnitude in Europan, American and Asian countries was 2.2 times,
2.0 times and 1.4 times higher than the mortality rates in African countries
and Australia, respectively. In general, the incidence of infection and
mortality rates in the population recorded in Europe were.2 times and 1.8
times higher than those recorded in all other countries

of the world, respectively. This is confirmed by thelata in the
corresponding tabe.

It is worth noting that this approach is not limited to single contingents, but
also in individual countries of the world It is possible that strains with more
or less different genomes were working. In this regard, the most important
thing is that the changes in the genome of these strains differ so sharply from
those in Germany that these differeras in the genome of each strain cause
the virus to be more aggressive. This is an important argument to confirm
whether these strains are similar or not, and whether they are not susceptible
to the same antiviral therapy and the same technology. As an ep&émthe
data from Japan and Georgia can be compared. The frequency of infection
and lethality in different countries In the above table of size indicators
(https:/lwww.Worldometers.info/coronavirus/,02,012021), Japan is ranked
42nd, while Georgia is ranké 43rd. The data presented shows that the
number of people infected during the pandemic in Japan, with a population
of 126,279,984.0, amounted to 0.2% of the country's population, and the
number of deaths covered 0.003% of the country's population. As@worgia,
with a population of 3,985,284.0, the number of people infected during the
pandemic in this country amounted to 5.4% of the country's population,
which is 30.0 times higher than the data available in Japan, and the number
of deaths in Georgia ammted to 0.06% of the country's population. Which

is 200.0 times higher than the data available in Japan. It is obvious that such
a large difference cannot be explained only by the difference in the
geographical location and climate of Japan and Georgia,tbhg different
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living standards of the population, the different quality of work of health care
services, the genetic characteristics of the population, or any other reason.
Therefore, along with these factors, the probability of the work of different
strans of the new coronavirus in Japan and Georgia must also be taken into
account. In addition, in the first stage of the pandemic in Georgia, namely
until 15.09.2020, the infection and mortality rates of the population were
extremely low and, accordingly, avered 0.03% and 0.0004% of the country's
population.

Therefore, it is not excluded that at the initial stage of the pandemic, the same
strain was active in Georgia as is active in Japan today, however, later, due to
many reasons, this strain of the viruswutated and developed into a more
aggressive strain. However, in this regard, it is also not excluded that later
another, more aggressive strain of the virus in question entered Georgia from
outside the border and "replaced" the previously "dominant” staof a
relatively "benign" nature. This led to a sharp increase in infection and
mortality rates in the country by the end of 2020.
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The road that leads to the

*It is also worth noting the fact that the aggressive nature of the virus was
especially pronounced in countries with high economic development, and
more so in countries with medium and poor economic development, which
Is also confirmed by the data in theorresponding table. For this purpose, at
the next stage of the study, 32.0 out of 100.0 countries included in the study
were combined into the first group. Countries with welldeveloped
economies, including the USA, Canada, England, and European Union
countries. This is indicated by the identification of English, Brazilian, and
South African strains. The individual genome structures of these strains differ
somewhat from each other, and the clinical manifestations of the infection
process they cause are naompletely similar. Namely, if the infection
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process with the English strain, which is currently registered in most
countries of the world, including Georgia, is more frequent, but relatively
Abeni gno, then i n the cas e auth Afficant h e
strain, reinfection is more frequent and the pathological process caused by it
Is more severe. However, the immunity developed against the South African
strain I N persons v a eDcziennaettesda 0 wivtahc
characterized by a rel aely weak intensity.

*It is also worth noting that the aggressive nature of the virus was especially
pronounced in countries with high economic development, as well as in
countries with lower-middle and poorer economic development, which is
also confirmedby the data in the corresponding table. To this end, at the next
stage of the study, 32.0 countries with well

developed economies were combined into the first group out of

100.0 countries included in the study, including the USA, Canada,

England, and Euopean Union countries.

Japan, South Korea, Australia, etc. The second group consists of 19.0 countries
with moderately developed economies, including Russia, China, Turkey,
Brazil, Argentina, Saudi Arabia, Egypt, etc. The third group consists of 35.0
countries with poorly developed economies, including Venezuela, Bahrain,
Mauritius, Cambodia, Mongolia, Georgia, etc. As for the remaining 14.0
countries involved in the preliminary stage of the study, they were not
involved in the current stage of the studysince the state of their economies

did not meet the clearly defined criteria for inclusion in the first
group.Countries. Among them were Mongolia, China, Vietham, among
others. The third group was composed of countries populated predominantly
by citizens d the Negroid race (29.0%). Among them were South Africa,
Congo, Ethiopa, Uganda, and other countries.
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The road that leads to the

These data are presented in the form of a table, from which it can be seen
that in countries populatedoredominantly by citizens of the European race,
the incidence of infection with the new coronavirus and the lethality rate
corresponded to 0.30.02% and 5.54.1%. It is noteworthy that in
countries populated predominantly by citizens of the European radbe
incidence of infection of the population was 30.0 times and 60.0 times
higher, respectively, while the lethality rate was 2.1 times and 3.1 times
higher, respectively, than in countries populated predominantly by citizens
of the Negroid and Mongoloidaces.

*Special consideration was also given to the frequency and lethality of
infection of the population caused by the new coronavirus in countries with
different religious beliefs. For this purpose, out of the 100.0 countries under
consideration, 23.0were predominantly Catholic, 7.0 were predominantly
Orthodox, 29.0 were predominantly Muslim, and 9.0 were predominantly
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Hindu. The first group of countries included Italy, France, Spain,
Switzerland, Holland, Brazil, Argentina and other countries. The sed
group of countries was represented by Greece, Georgia, Russia, Ukraine,
Belarus, Bulgaria and other countries. The third group of countries was made
up of Turkey, Iran, Saudi Arabia, Azerbaijan, Egypt, Kuwait and other
countries. The fourth group was &de up of India, China, Japan, South Korea,
Vietnam and other countries.

The results of the study are presented in the form of a table, which shows
that the incidence and mortality rates of the population caused by the new
coronavirus in countries with a pedominantly Catholic religious population
were 0.2+0.05% and 7.940.3%, respectively. It is noteworthy that these
infection rates were 2.0 times, 2.0 times, and 40.0 times higher, respectively,
than the infection rates in countries with a predominantly @hodox,
Muslim, and Hindu religious populations. At the same time, the mortality
rate in countries with a predominantly Catholic religious population was 2.3
times, 2.3 times, and 4.2 times higher, respectively. It was predominantly
Orthodox, Muslim, andHindu compared to countries with a predominantly
Christian population.So the different intensity of the pathological effects of
the virus in individual countries must have been caused primarily by the
work of different strains of the virus in different coutries, some of which
were distinguished by their particular aggressiveness. In this regard,
relatively aggressive virus strains were widespread in the USA, Brazil,
England, and the countries of the European Union. They The least aggressive
strains of thevirus were found in Georgia, Vietham, Mongolia, Cambodia and
some other countries. Therefore, the relatively mild course of the pandemic
that was taking place in Georgia and some other countries at that time should
be explained by t hsecausative ageng along with the e 0
efforts to eliminate the pandemic in these countries. It is noteworthy that this
opinion was confirmed by the University of Oxford. The work of the ETI
team, who studied the genome of the virus, showed the existence ofedédnt
strains of the virus, of which the most aggressive "A" and "C" strains were
active in the USA and the EU countries, while the "weakest" "B" strain was
active in Asia. It is likely that one of them was also active in Georgia. It is also
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possible that different strains of the new coronavirus were "active"
simultaneously in the same country, which should be taken into accd in
a separate specific cas

The sun on the sky's canop

It should be noted that the act of fixation with receptors should be facilitated.
This would be possible if the design of the virus's fixation motifs were
improved and the process of fixation with the host's angiotensaonverting
enzyme 2 (AGE2) or interpilin receptors were improved. However, even in
this case, it cannot be ruled out that the virus has not yet been able to bind
to host cells for a year after the start of the pandemic. A completely new and
more effective method of fixation has been discawsl. The study of the
modification of the structure of this strain seems to be an extremely urgent
problem, especially since later, according to data available on the Internet,
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the work of this strain of the new coronavirus was established in France,
Australia, South Africa, Georgia and 37.0 other countries. And recently, other
countries of the new coronavirus Researchers from the USA, Japan and some
other countries have also made relevant statements about the "work" of
different strains in their own countiies. Also, in this regard, as mentioned,
the recently identified Brazilian (P1) and South African strains are no less
important, which are characterized by a more severe course of the disease
and an increased incidence of reinfection. In addition, it is gsible that these
strains were also more resistant to the vaccines with which the process of
immunization of the population is currently underway.

The strain infects the population more quickly and kills 64.0% more infected
people than othemreviously known strains. It was also found that the strain
infected children more often. The English strain showed this ability because
the virus is located on the cytoplasmic membranes of host cells.
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The road leading far

It should be noted that tle act of fixation with receptors should be facilitated.
This would be possible if the design of the virus's fixation motifs were
improved and the process of fixation with the host's angiotensaonverting
enzyme 2 (AGE-2) or interpilin receptors were improwed. However, even in
this case, it cannot be ruled out that the virus has not yet been able to bind
to host cells for a year after the start of the pandemic. A completely new and
more effective method of fixation has been discovered. The study of the
modification of the structure of this strain seems to be an extremely urgent
problem, especially since later, according to data available on the Internet,
the work of this strain of the new coronavirus was established in France,
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Australia, South Africa, Geor@ and 37.0 other countries. And recently, other
countries of the new coronavirus Researchers from the USA, Japan and some
ot her countries have also made 71 el e
different strains in their own countries. Also, as mentioned, theecently
identified Brazilian (P1) and South African strains are no less important in
this regard, which are characterized by a more severe course of the disease
and an increased incidence of reinfection. In addition, it is possible that these
strains wee also more resistant to the vaccines with which the process of
immunization of the population is currently underway.

*It is noteworthy that the probability of infection with the new coronavirus

and the severity of the course of the disease may also degersbme extent

on the genetic code of people, which is also confirmed by the works of
experimental researchers. According to the results, 473,000 people infected
with the SARSCoV-2 virus were tested. Of these, 196,252 people had blood
group | (0), and 27,402 had blood groups Il (A), lll (B) and IY (AB). As a
result of the study, it was determined that people with blood groups Il (A),

Il (B) and 1Y (AB) are more likely to be infected. Among them, the frequency

of infection with the virus in patients with blood group I (0) was 1.5%, while

the frequency of infected patients in each of the other groups reached 1.6%.
Similar results were obtained by British researchers, who showed that
individuals with blood groups Il (A) and III (A B), which make up 45.0% of

the population of this country, were more often infected with the virus in
guestion, and the disease was more severe in this category of patients. Because
of this, most of them required the use of artificial ventilation of the lungs
during treatment. Simlar data were also recorded at the initial stage of the
pandemic by Chinese doctors, who, in a study of 2,000.0 patients infected
with the new corona virus, found that out of 206.0 patients who died among
these patient s, 85. 0 p, awhich eorrdsgondédaad b |
41.0%, while this indicator was 18.0% lower in patients with blood group |

(0).
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The Sky

*From a clinical point of view, it is also extremely important to study the
seasonal characteristics of the COWVID9 pandemic caused by the new
coronavirus. In this regard, studies conducted at the Institute of Critical Care
Medicine of Georgia compared the infection and mortality rates of the
population in countries located in the Northern and Southern Hemispheres in
May and Jure 2020. The fact is that when it is summer in the Northern
Hemisphere, it is winter in the Southern Hemisphere. Therefore, comparing
the results recorded in these countries with each other is of great importance.
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The moon seen from Earth

It is possble to shed some light on the research question. In this regard, the
virus has shown extremely pronounced aggression in countries located in the
southern hemisphere during the winter season, rather than in the At the
same time, a trend of progressive daw in the infection and mortality rates

of the population was observed in the countries located in the Northern
Hemisphere during the summer season. At the same time, in the countries of
the Northern Hemisphere, namely in Brazil, England, France, Germany,
Italy, Spain, China, India, Vietham, Mongolia, Azerbaijan, Armenia, and
Georgia, a trend of progressive decline in the infection and mortality rates of
the population was observed during the summer season. In the countries of
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the Southern Hemisphere, namgl in Brazil, Argentina, Chile, Peru,
Uruguay, the Republic of South Africa, Indonesia, New Zealand, and
Australia, the opposite processes occurred.

These data are presented in the form of a table, from which it can be seen
that at the end of May, the numbe of infected people in the Northern
Hemisphere was 2.8 times higher than the population of the Southern
Hemisphere, while at the end of June, the number of infected people in the
Southern Hemisphere was 1.5 times higher than in the Northern
Hemisphere. Ao, at the end of May, the mortality rate was 4.1 times higher
in the Northern Hemisphere than in the Southern Hemisphere. By the end
of June, this difference had already been reduced. The population of the
countries of the Southern Hemisphere has decreddsy 1.1 times. All this
evidence indicates transformations in the aggressive nature of the new
coronavirus in connection with seasonal changes. The resulting work of the
new coronavirus seems to be clearly influenced by the climatic
metamorphoses assoce&t with the change of season, which are also
associated with changes in atmospheric temperature, pressure, humidity and
other physical parameters. However, in this regard, the physical reserves,
psychological conditions and other characteristics of the pdation that
change with the change of season or determine the body's resistance to
various diseases, including those caused by viruses, should be no less
important.

In this regard, the differences that are determined by the geographical
location of thesecountries, as well as the size of the territory and the number
of its population, the level of economic development, the national
composition of citizens and even religious beliefs should also be important.
However, in this case, the most important and disove factor seems to be the
work of strains of cormavirus with different genomes.
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Blue Valley
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5.Z.Kheladze,Zv.Kheladze
Anti-epidemic measures

Critical Care Medicine Institute
(Thilisi, Georgia)

One of the primary problems in the course of the pandemic ligquidation
work is the implementation of antrepidemic measures, which is mainly
carried out through the use of personal protective equipment and
guarantine measures. Carrying ale, treating hands with hygienic means,
maintaining social distance and other similar measures belottg this.
scrupulously adhere to the mentioned requirements, which ensures the
protection of other persons around, in addition to one's own protection. It
Is implied that the event Unfortunately, everything in the arsenal of ancient
civilizations remains the same today. It is sekvident that humanity, which

set foot on the surface of the moon, took a space probe outside the solar
system, put atomic energy into the service of civilization, decoded the
human genome and defeated many diseases. Therefore, neffective
technologies should be created for this work than those used ten centuries
ago during the rule of Justinian. However, we should hope that in the near
future, the human mind is extremely complex and also extremely necessary
to solve the problemand the readiness for future pandemics will be more
desirable.

Effective management of the processes involved in timely declaration of the
quarantine state is equally important for the purpose of implementing anti
epidemic measures. During the current ped, there were different
opinions regarding the implementation of the quarantine state at different
times and in different eras. There are some countries, such as in Sweden,
such restrictions were almost never implemented, and from the beginning
of the pardemic until today, they were practically imitative. The fact is that
the Swedish government implemented The most important of the
guarantine measures was the closing of the country's borders. As for
England, there were quarantine measures in the spring,tldhey were
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relatively limited in nature The individual spheres of the youth activity
were of a protectionist nature. This was when extremely strict measures
were used during the quarantine period in Georgia in the spring. This fact
also proves that duringhis period, it was forbidden for citizens to leave
their living environment except for essential needs. Also, traffic was
stopped not only between different regions of the country, but also between
them. even in the inner spaces of the cities. Shops amarkets did not work,
classes in schools and universities were suspended, cultural and educational
institutions were closed, and none of the government offices were working.
milking institutions, except for the objects of urgent and vital importance.
Also,the manifestation of such activities and other similar acts by individual
citizens was strictly limited. It is implied that such strict

On the days of Easter, the majority of the population is less likely to attend
the obligatory service in the churched-rom the detection of the infected
person, which was recorded on February 26, 2020, to the introduction of
the state of emergency, which was implemented from March 21, 2020, the
number of infected people was 54.0, and from that time on, it was infected
every day. 2,2 personality. Emergency During the period of 22@2.05 of
2020, 677.0 people were infected, which corresponded to the infection of
11.3 people every day. In the pogtandemic period, which covered the
period from 05.23.2020 to the date of dgpaocessing, namely to 07.07.2020,
328.0 citizens were infected, It corresponded to the infection of 4.7 persons
every day. Also, from the first case of infection to the last day of the
reporting period, 16.0 persons died, which corresponded to 1.4% of the
lethality.

Effective management of the processes involved in timely declaration of the
quarantine state is equally important for the purpose of implementing anti
epidemic measures. During the current period, there were different
opinions regarding the impémentation of the quarantine state at different
times and in different eras. There are some countries, such as in Sweden,
such restrictions were almost never implemented, and from the beginning
of the pandemic until today, they were practically imitativeThe fact is that
the Swedish government implemented The most important of the
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guarantine measures was the closing of the country's borders. As for
England, there were quarantine measures in the spring, but they were
relatively limited in nature The individual spheres of the youth activity
were of a protectionist nature. This was when extremely strict measures
were used during the quarantine period in Georgia in the spring. This fact
also proves that during this period, it was forbidden for citizens to leave
their living environment except for essential needs. Also, traffic was
stopped not only between different regions of the country, but also between
them. even in the inner spaces of the cities. Shops and markets did not work,
classes in schools and univéiss were suspended, cultural and educational
institutions were closed, and none of the government offices were working.
milking institutions, except for the objects of urgent and vital importance.
Also, the manifestation of such activities and other sitar acts by individual
citizens was strictly limited. It is implied that such strict

On the days of Easter, the majority of the population is less likely to attend
the obligatory service in the churches. From the detection of the infected
person, which wasrecorded on February 26, 2020, to the introduction of
the state of emergency, which was implemented from March 21, 2020, the
number of infected people was 54.0, and from that time on, it was infected
every day. 2,2 personality. Emergency During the periad 220322.05 of
2020, 677.0 people were infected, which corresponded to the infection of
11.3 people every day. In the pogtandemic period, which covered the
period from 05.23.2020 to the date of data processing, namely to 07.07.2020,
328.0 citizens wee infected, It corresponded to the infection of 4.7 persons
every day. Also, from the first case of infection to the last day of the
reporting period, 16.0 persons died, which corresponded to 1.4% of the
lethality.



Lonely Lonely

Snowy road

With the opinion that it would be possible to perceive the stable nature of
the effect brought by the quarantine measures.

These data, recorded during the aboveentioned period of the pandemic,
are presented in the form of a table. It seems that in Sweden, whére first
case of infection with the new coronavirus was recorded on January 24,
2020, guarantine restrictions were not actually introduced, in the period
until July 26 of the same yeatr,

78997.0 patients were infected, which is 0.8% of the total populationh
Sweden, which is 9.8 million, while 5697.0 patients died, which was 7.2 The
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percentage corresponding to the total number of the population includes
0.05%. From this, during the course of the pandemi8weden died in only
12 hours.

Bblue Tress a White Roa
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There are as many sick people who died in Georgia in the above
mentioned reporting period. In the same time period, the total number of
people infected with the new coronavirus in Georgia is 68.8 times, while
the total number of deaths is 356.1 times lessmpared to Sweden.

As for England, where the first case of infection with the new coronavirus
was recorded on January 26, 2020, quarantine measures were taken

in the period up to July 26 of the same year, when the presence of the
new English strain washot confirmed in the country, 299,426.0 patients
were infected, which corresponds to 0.5% of the total population, which
Is 68.4 million, and 45,554.0 patients died, which includes a mortality rate
of 15.3% of the total population. In terms of number, itsi0.07%. As a
result, in England, as many patients died in just 1.0 hours as died in
Georgia during the entire pandemic period. Also, the number of people
infected with the new coronavirus in Georgia was 264.7 times lower, and
the number of people who diedh the same period was 2840.7 times lower
than in England.
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vestibule of the clinic
4

It is clear that a comparison of data obtained in different countries during
the COVIEL9 pandemic clearly indicates the benefits of the strict
regulations on restrictions implemented during the pandemic, which
Georgia has implemented at the same time. However, it should be taken into
account that the implementation of such strict restrictions is extremely
costly for each country from a financpint of view and often leads to deep
economic losse
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6.Z.Kheladzee,Zv.kheladze
Diagnosis problems

Critical Care Medicine Institute
(Thilisi,Georgia)

When diagnosing patients infected with the novel coronavirus, attention
should be paid to three main issuespidemiological history, the presence

of clinical signs characteristic of this disease, and laboratory research data.
Collecting an epidemiological history involves determining whether the
citizen had contact with a person infected with the novel coronauis. In

this regard, at the initial stage of the pandemic, it was important to
determine whether the patient was from a cluster where the presence of
a focus of infeton had already been registeres

the novel coronavirus

It is also important to collect a historyof the disease, including when the
first signs of the disease appeared in the patient, and how quickly they
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manifested.

As for clinical signs, they are characterized by a pronounced
polymorphism and are accompanikeby a feeling of weakness, headache,
cough, a feeling of a scratchy feeling in the throat, shortness of breath,
conjunctivitis, perversion or loss of smell and taste, hearing loss, arterial
hypertension, tachycardia, diarrhea, flatulence, decreased urinat and
other symptoms. With this approach, at the initial stage of the pandemic,
based on the combination of epidemiological and clinical signs, it was
possible to distinguish different groups of patients, first of all, a group of
probable patients, repgsented by patients who had been exposed to the
virus for no more than 14 days before the appearance of clinical signs.
They had contact with a suspected or confirmed case of COVID
infection every day. However, due to the catastrophic rapithcrease in

the number of infected people today, interest in studying epidemiological
anamnesis for the purpose of diagnosis has decreased relatively, since it is
almost always possible to detect the presence of such contacts. In this
regard, the increase in cases ofsymptomatic forms, whose
representatives could also infect relatives, is no less important.
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Symptoms of China coronavirus

F‘ Headache

Cough

»
Shortness of breath
—e
breathing difficulties .
®&—— NMuscle pain

Virus seems to start
with a fever,
followed by a dry cough

Fever &
aﬂd then. afte‘r d WEEKE t”‘edness
leads to shortness of breath
and some patients
needing hospital treatment
Source: WHO EIEI

Therefore, the collection of an epidemiological history is mandatory in
each individual case, but from the point of view of diagnosis, it is lomger

as necessary as it was at the initial stage of the pandemic. As for patients
whose epidemiological history and clinical signs indicate the possibility of
infection, they should be considered as possible patients and paraclinical
tests should be pedrmed on them. However, during a pandemic,
laboratory tests should also be performed on patients who, even if only
the epidemiological history and clinical signs are positive, should be
considered as possible patients.
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In the event ofpositive paraclinical studies, not only those patients who
have a confirmed epidemiological history and clinical symptoms should be
considered infected with the new coronavirus.
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M eteorit

considers signs as positive, but also patients who have only
epidemiological history and clinical signs are positive. With this approach,
patients who have neither an epidemiological history nor clinical signs,
but have positive laboratory test data, shalikblso be considered infected
with the new coronavirus. As for these tests, the most important of them
Is the presence of virus RNA in nasopharyngeal or oropharyngeal swabs
by polymerase chain reaction, which lasts several hours and is considered
the mostaccurate diagnostic method to date. However, according to data
from different clinics, their accuracy is not guaranteed. 859D.0%
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corresponds. It takes a relatively shortéime to detect the virus antigen
in the same material, but the probability of aczacy of this test is lower
and according to the data of different clinics it

With a microscope



Lonely Lonely

corresponds to 7080.0%. It is worth emphasizing that before taking the
material for the study virus, one should not brush one's teetat, smoke
cigarettes, use chewing gum and perform other similar acts. It is also
necessary that the probe does not touch the tongue, teeth and gums when
taking the material for the study. In addition, this study material should
not contain saliva and shdd be taken only from the surface of the
nasopharynx and oropharynx is noteworthy that during the tests
directly detecting the virus, eachpatient may be subjected to the
identification of antibodies against the virus in the blood, of which the
detection of immunoglobulin corresponds to the initial stage of the
disease, preferably in the first week, while the appearance of
immunoglobulin corresponds to the later stage, preferably in the third
week.
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Clinical signs

1 Weakness

Unpleasant feeling or pain in the throat

Fever

Cough

H Shortness of breath

Pain in the muscles and joints

Flatulence

Diarrhea

Decreased urination

Arterial hypertension, tachycardia

Depression, melancholy, psychomotor disorders
Some clinical signs characteristic of infection with the COVID
19 virus

Some clinical signs characteristic of infection with the COVH29 virus

It is worth noting that in clinical practice, cases are not uncommon when
laboratory tests show negative results in individual patients against the
background of a positive epidemiological history and clinical signs. In
this case, even with a repeatedly nbrmed negative laboratory test
result, in the event of a pandemic, all such individuals should be
considered infected patients and undergo the same course of treatment
as other patients. The same decision should be made even if, during the
examination of a person, laboratory tests also show negative results
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against the background of positive clinical signs and a negative
epidemiological history. As for cases when clinical signs are recorded
against the background of a positive epidemiological history atfte
results of laboratory tests are also negative, then this person should be
placed in seHisolation and monitored for 1014 days. Regarding other
diagnostic tools, it is indicated that a miniature device was developed at
George Washington University inColumbia, USA, which made it
possible to instantly detect people infected with the new coronavirus.
The mentioned act is based on the change in the reflection of light rays
by a product with a gold surface, which occurs when molecules on this
surface comeinto contact with the new coronavirus. Also, the
identification of the new coronavirus in the US is done by testing oral
saliva instead of nasal and throat swabs, which eliminates the
participation of medical personnel in the procegs. It
was also reported that a special device was created at Ankara University
in Turkey, which can accurately determine the fact of a patient being
infected with the virus within 10.0 seconds. It is indicated that the basis
of this study is the identification of the virus in the test material taken
from a suspected patient after special treatment of the material with
ultraviolet rays. In this regard, it is also often necessary to conduct a
differential diagnosis
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between those infected with the new corona virus and patients with influenza
or adenovirus infection. It is clear that the main role here is assigned to those
paraclinical studies that are specific to each pathology. As for clinisgns, the
main distinguishing feature here is that during influenza and adenovirus
infection, clinical signs appear on the very first day of infection, while in patients
with the new coronavirus, these signs take a rather long time to manifest, and
this prodromal period, as a rule, lasts several days.

Tree

Among other examinations, the patient must undergo computed tomography
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and radiography of the chest and abdominal organs, as well as ultrasound
examination of the abdominal and pelviorgans, as well as cardiographic
examination. Conduct cardioscopic studies to study the functional state of the
heart. Laboratory tests must include; a complete blood count, including
determination of serum Creactive protein, ferritin, procalcitonin,
aminotransferases, cholesterol, lipids, lactate, creatinine, troponin, abake
balance, gases, electrolytes, hemostasis indicators, including fibrin degradation.
In addition to determining the products from other biological markers,
including D-dimer, it is also necessary to study the immune status of infected
patients, which should include T and Blymphocyte populations and their
subpopulations, as well as serum immunoglobulins A, M and G. It is also
necessary to determine the pattern of changes in cytokspespecially IL1, L2,
IL6, IL12, and NF, and it is mandatory to repeat the above studies in order to
study the dynamics of their changes.
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7.Z,Kheladze,Zv.Kheladze
Treatment process management
Institute of Critical Care Medicine
(Thilisi, Georgia)

*Treatment process management of a person infected with the new
coronavirus should begin with determining the form of the disease. This
disease oags predominantly in an acute form and leaves a fairly strong
immunity in the body, which, according to current data, lasts for at least 6.0
8.0 months. Against this background, there are reports of repeated illness in
the same person and, in some casé® tlisease progresses in a chronic form.

The Mountins
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As for the acute form of the disease, it is possible to distinguish four clinical
forms during its course. The first of these are asymptomatic forms, the number
of which is unknown, but they must have been in sufficient numbers. They
represented the most dangerous group in terms of the spread of the disease, and
their discovery was made during mass testing of the population.

Mountins

Possible. In this case, it is necessary to register the levels of IgG and IgC
immunoglobulins against the virus in the blood of these patients, which will
make it possible to determine the duration of the disease. In the event of the
detection of IgG immuroglobulins against the new coronavirus in the blood, this
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category of patients should be placed in sétoblation and monitored by medical
personnel at home or in another environment for 2@4 days. The second group
of infected patients is individuals in viom the disease is relatively mild and who
are not infected. Approximately80.0% of the total conThey can be treated
outside the hospital, at home or in another environment after se$olation.
Treatment of these patients is symptomatic and, if necessafyould include
sedatives and antipyretics. The patient should also receive-2.% times more
fluid daily than he or she was receiving before infection. In the third category of
patients, which also accounts for approximately 15.0% of the totaimber of
infected people, the disease is moderately severe, and most of these patients hay
developed pneumonia. This category of patients is especially For this purpose
they should have been placed in a separate infectious profile hospital, where they
should hawe been treated in general intensive care wards. All elderly patients
over 70 years of age, as well as pregnant women and patients with cancer
diabetes, heart failure and other similar chronic pathologies, should have been
transferred to this type of hospal. In this regard, The creation of hybrietype
hospitals is justified, when patients with nonnfectious pathologies are treated

In wards that are seemingly isolated from each other, while patients with novel
coronavirus are treated in parallel. The fatd that in reality, with such isolation,
complete isolation of the treatment process of infected patients is not possible,
and the management of the treatment process of patients with nAmriectious
genesis is at risk. Therefore, with an excess of infetigatients, it is better to
completely transform separate noemfectious profile hospitals into hospitals
serving t-héongavdbmi c. |l n this reg:
example of China, which managed to build a specialized hospital for 10,000
patients infected with the new coronavirus in the suburbs of Wuhan in ten days
for such a contingent of patients. Permanent monitoring of the treatment process
of patients placed in the hospital premises should be carried out through remote
control systemsAnd the treatment process itself should include oxygen therapy,
antibacterial and antithrombotic drugs, sedatives, correction of water and
electrolyte metabolism, nutrition, and other measures characteristic of the act of
care. In this case, it is desibée to use antiviral and immunotherapeutic agents.
As for the fourth group of patients with the acute form of the new coronavirus,
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they are those infected who are in critical condition and whose lives are at risk.
This category of patients should be treaten critical medicine clinics of specially
designated infectious profile hospitals. It is noteworthy that The main direction
of the treatment process for patients in this category is respirator therapy, and in
case of its ineffectiveness, membrane oxygaoa should be used. In addition,
along with the treatment methods intended for patients in the third group, it is
desirable to include progenitor precursors and extracorporeal hemoperfusion in
the treatment process for patients in this category. It is mavorthy that these
groups of patients represent the most severe contingent of patients infected with
the new coronavirus, with a mortality rate ranging from 40.0 to 76.0% according
to data from critical care clinics in different countries. It varies, whilthe overall
hospital mortality rate of those infected with the new coronavirus ranges from
10.0-20.0%. *The implementation of comprehensive monitoring is a necessary
condition for the effective management of the treatment process of patients with
COVID-10.
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The best way to solve this problem is to conduct the monitoring process through
a remote control system. The fact is that the treatment processes of patients of
category AM, due to the contagious nature of the disease, &etirely
developed into professional diseases and have become the cause of frequen
infection of medical personnel. Moreover, according to data from clinics in
different countries of the world, the number of infected medical personnel during
such an everitas reached 12.06.0%. However, it is not uncommon There have
been cases of whining among various categories of medical personnel, including
caregivers, nurses, and even doctors. Unfortunately, the scrupulous use of
special technologynade clothing and ber means of clothing by medical
personnel could not save themgchese the means offered were no

The Laboratories
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They provide full protection for users. The use of remote control systems will
significantly reduce the incidence ofinfection among medical personnel,
since their use significantly reduces the need for medical personnel to have
direct contact with the patient. It is obvious that in this regard, the use of
structures equipped with artificial intelligence in the treatmenprocess can
also make a significant breakthrough, which can also replace even small
fragments of the work cycle of medical personnel. However, the massive use
of such capabilities

Healthcare services are quite remote today, and even cases of mass use of
remote control systems in clinics around the world are relatively rare.
Therefore, monitoring of the patient's treatment process is mainly carried out
in a real clinic in a faceto-face mode. In this regard, the Georgian Institute of
Critical Care Medicinewas one of the first institutions to initiate such actions

in the last century and to make the use of remote control systems a daily
practice. The main condition for managing the treatment process of infected
patients in such an environment is to provideagh patient with a cardiac
monitoring system. Another necessary condition is the installation of video
cameras at each patient's bedside, as well as in the admission block, operating
rooms, wards, laboratories, and all structural units of the clinic. It &so
necessary to display this information on the Internet in order to produce an
electronic version of the history of the disease. All this allows the treatment
process of each patient in the clinic to be displayed on a personal computer
connected to thelnternet, and if necessary, on the screen of a mobile phone.
In addition to creating a comfortable environment for medical personnel, it is
also a completely acceptable act for the patients' owners, since it gives them
the opportunity to monitor the treatment process of their patients in advance

if they wish, which significantly increases the responsibility of medical
personnel towards their official duties. However, from this point of view, the
most important thing is to improve the quality of the treatmet process,
which allows improving the results of treatment.

*The next direction of treatment for hospitalized patients should include
oxygen therapy. This is done by supplying oxygen to the patient who is
spontaneously breathing at the initial stage, whicis done using special
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concentrators. In this case, oxygen is supplied to the patient for a period of
time in the form of the optimal volume required for this. After this, the last
ineffectiveness test may be used

The
Mountins
Non-i nvasi ve methods of breathing 1in
presented in the form of ACPAPO and

performed in the form of special devices, masks and cannulas. Through the
A CP AP oe, spantdneous breathing occurs under the condition of constant
positive pressure in the airways (Spontaneous Positive Airway PresstiRAP),
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and during its implementation, positive pressure is always created in the airways
during the inhalation and exhaléion phases. This pressure is created by supplying
the patient with a constant volumetric flow of air through a special system. This
Is also facilitated by creating resistance to the exhaled air flow during the
inhalation and exhalation phases through spet masks. As for the optimal
pressure created during the act of breathing, it is determined by gradually
increasing the pressure at the initial stage of the act of breathing performed in
this way. For this purpose, such a regime is started by breathin@%0oxygen
and creating relatively low expiratory pressures {2 cm Hg); then the oxygen
content in the air is gradually reduced to 460%, and the positive expiratory
pressure is gradually increased to -1I®b cm Hg, trying to establish the optimal
minimum valuesof FiO2 and PEEP. In this way, spontaneous breathing helps to
eliminate the phenomenon of expiratory closure of the bronchioles, increase the
number of functioning alveoli, reduce resistance in the airways and increase the
elasticity of the lung tissue, which ultimately leads to improved gas exchange.
As for the ABPAPO (Bil evel Positive
air pressure increases during the act of inhalation and decreases during the act «
exhalation. The BPAP breathing mode ay be useful for patients with
cardiopulmonary diseases, as well as adults infected with the new coronavirus
with respiratory distress syndrome. It is noteworthy that pressure reduction
during the act of breathing is also possible with CPAP devices wherdithing in

the CPAPCGFlex mode, however, in this case, pressure reduction during
inhalation is only possible by up to 3.0 cm, while with a BPAP device, pressure
reduction during non-invasive breathing is possible by 4.0 cm or more, which
creates a more cofortable situation for the patient. However, in the category of
patients who only need a small reduction in pressure during breathing, the use of
the CPARFlex method may also be the right choice. Another difference between
BPAP and CPAPFIex is that the pessure relief in CPAPFlex is not fixed, but
can change during the act of breathing, while BPAP maintains a constant,
programmed breathing rate. Pressure level

It is noteworthy that during the pandemic caused by the new coronavirus, high
flow oxygen therapy (HighFlow) is also being used to treat oxygen deficiency
among infected people. The advantage of this method is that it is easy to use
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while the effect obtained from it is also more subtle and helps reduce the
inflammatory process in the lungs. Durinbigh-flow oxygen therapy, heated and
humidified oxygen is delivered to the patient through a cannula inserted into the
nose. In this case, the oxygen flow meter is connected to an oxygen blender an
a gas analyzer, which ensures the delivery of 4060.01/min of oxygen to the
patient, while the heating and humidification device supplies the system with air
heated to a t eimp3e.r0aXka raen do fh u3riBl06M% .Gt ie d
worth noting that the advantages of higlpressure oxygen therapy compatdo
other oxygen therapy regimens are its ease of use and low cost. Also, unlike othe
oxygen therapy methods that use dry oxygen, in this case the patient is providec
with warm and humidified oxygen. This helps to maintain body temperature.
Maintaining atemperature reduces the intensity of inflammation in the airways.

It also causes the airways to clear of secretions. It also creates a more comfortak
condition for the patient, because with this method of breathing, people can talk,
and also take pilland liquids. However, highpressure oxygen therapy cannot be
used in severe cases, because the high pressure in the lungs does not deli
oxygen. It also cannot be used in patients who are unable to breathe
spontaneously. However, its use is acceptabldyom critically ill patients who
need to be intubated for a long time. Supply of large amounts of oxygen, since the
maximum saturation limit of the latter is 90.0%.

It is noteworthy that in all these cases, in order to improve gas exchange, it is
recommerded to apply pressure on the pant's abdomen in the form of
a'proposition”, during which blood circulation and gas exchange in the lungs are
significantly improved. The effectiveness of such therapy by controlling blood
oxygen saturation should be baseuh the assumption that optimal indicators of
oxygen saturation in the patient's blood, preferably 95.0% or more, are
maintained when providing a minimum dose of oxygen, since prolonged
breathing of high concentrations of oxygen causes more pronounced undése
changes than pathological changes caused by the new covona, which can
only be 90.0%lt is noteworthy that gas
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The Mountins

In this regard, it is also worth noting the work carried out at the Academician V.
Petrovsky Institute ofSurgery in Moscow, during which an attempt was made to
treat oxygen deficiency in patients infected with the new coronavirus through
oxygen barotherapy. For this purpose, infected patients on spontaneous breathin
were subjected to barotherapy sessions gvday for several hours. As a result, in
the first week or two, a clinical picture of acute respiratory failure was registered,
which ended with the recovery of the patients. Unfortunately, the massive use of
this method during the pandemic faces certadifficulties due to its high cost and
complexity and is possible only in isolated case
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It is worth noting that in order to improve gas exchange in this category of
patients, it is also desirable to ussurfactant, which helps to expand the
collapsed alveoli in the lungs that are disconnected from the act of breathing.
This drug is derived from bovine surfactant. It is given to the patient in the
form of a 3.0% emulsion at a dose of 75 mg/kg via a nelaiizhe procedure

is repeated 3.04.0 times a day and lasts for'b days. At the same time, a
permanent intravenous infusion of 0.5 mg/sT nitroglycerin is carried out,
which, along with improving coronary blood flow, improves blood flow in the
lungs. It is noteworthy that the simultaneous use of nitroglycerin and
surfactant was first implemented at the Georgian Institute

The Mountins
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of Critical Care Medicine with positive results in patients with acute
respiratory failure caused by various causes. *The main thing for
blocking the pathological process caused by the new corona virus
is to conduct therapyagainst the virus itself. Unfortunately, this is
currently the most poorly developed direction in the treatment of patients
infected with the new corona virus. For this, it is first necessary
to completely bind the virus bodywith antibodies to the virus or to
block the process of attaching the virus body to the host cell. For this purpose,
It i's necessary to block the proce
glycoprotein nature of the virus capsid to the angiotensioonverting
enzyme2 (AGE2) receptors located on the cytoplasmic membrane
of the host cell. This path can be represented by both angiotensin
converting enzyme2 (AGE2) inhibitors and agents that block these
receptors. They are widely used in modern medicine for the
treatment of arterial hypertension, and their typical representatives are Enap,
Enalapril, Lozap, Captopril, Lorista, Loristéd and other drugs.

The Road
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During the use of drugs intended for the treatment of Ebola, AIDS, hepatitis

B and C, malaria and other similar diseases, some of which have even been
associated with undesirable pathological manifestatiorfgdoreover, errors
made during antiviral therapywhich led to the excessive "bold" use of certain
drugs, probably contributed to the mutation of the new coronavirus and its
increased aggreasssive nature
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examethasone is provided becausedontrolled clinical trials, only this
drug has been shown to significantly reduce mortality. However, due to
the immunosuppression and other complications characteristic of this
drug, its use is currently recommended only in critically ill patients
infected with the virus. In such patients, it was shown that in controlled
trials, intravenous administration of 6.0 mg of dexamethasone for 10.0
days reduced mortality by 20.5% in patients infected with the new
coronavirus on artificial ventilation of the lung. Recently, US
researchers from the state of Georgia reported that a novel antiviral The
drug molnupiravir (MK-448/EIDD-2801) was shown to be effective,
blocking the spread of the virus for 24 hours.
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* Also, amongpatients infected with the new coronavirus, clinics in different
countries are currently successfully testing the aniiL-1 receptor antagonist
anakinra, used in systemic lupus erythematosus, rheumatoid arthritis, psoriasis
and other similar diseases, agWas the antilFNy antagonist emapalubam, the
anti-IL-6 antagonist tociluzumab and other drugs. In this regard, it is worth
emphasizing that the effectiveness of novel antiviral treatments is largely
dependent on the success achieved in the treatmentpatients infected with

the new coronavirus, and work in this direction is currently underway in
scientific centers and clinics in different countrieemmunotherapy is one of
the directions in the treatment of patients infected with the new
coronavirus.In this regard, to date, various clinics have used the plasma of
patients infected with the virus and who have recovered from the disease.
Unfortunately, the high hopes that were expected from the use of such a
method have not been fulfilled until now, until row, when the plasma donors
have been unable to donateThe selection turned out to be quite difficult,
because it is necessary to find several convalescents to treat one patient, since
the volume of plasma collected from one donor is clearly insufficientning
such a large number of donors is possible only in isolated cases and during a
pandemic, when the number of users of such therapy is much higher than the
contingent of those providing such therapy. It is possible. The mass use of this
method is practcally impossible. Moreover, among those who have recovered
from the new coronavirus, cases of high titer of antibodies to the virus have
been found most often, especially since so far only six to eight cases of such
antibodies circulating in the blood havebeen confirmed among those who
have recovered. In this regard, the work of English researchers, who have
shown the activation of the mutagenic properties of virus strains during such
therapy, also creates a problem. It is noteworthy that, in general gtstill quite
difficult to use not only plasma containing specific antibodies, but also
preparations containing norspecific human immunoglobulin "G", since in
individual cases, preparations prepared in this way may also contain antibodies
against the newcoronavirus, especially since recent studies have confirmed the
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presence of such antibodies in separate populations of different countries,
which is a problem for the population. The vaccine against the new
coronavirus is explained by the fact of "cresmmunity” initiated by other
viruses. Unfortunately, during the pandemic, due to the large number of people
seeking such therapy, it is impossible to meet the demand for the drug, and in
this case, the same problems arise as when using convalescent plal$ns
noteworthy that, in general, for the same reason, the use of monoclonal
antibodies, which are the product of the synthesis of hybrid cells, is not yet
possible for mass use. Their use is possible only in isolated cases, as happene
during the treament of the president of one of the countries infected with the
new coronavirus. Also, promising data was published by English researchers
who created a drug known as @St or m(
researchers at University College London inoliaboration with the
phar maceuti cal company MAAstraZenecaf
new coronavirus. It is noteworthy that the process of their mass production,
which is currently being developed in several other countries, including
Germany, wil soon be completed, and we should hope that the drug will
become an object of mass consumption in the near future. It is also worth
emphasizing that the use of immune preparations containing antibodies in
patients infected with the new coronavirus shoullde carried out with extreme
caution. In fact, cytokines play an important role in the pathogenesis of the
disease, the activity of which can be significantly activated during the
uncontrolled use of such preparations, which in individual cases can lead to
the devel opment of a Acytokine storn
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The reason for the aggravation of the disease may be you. Such caution is als
required when using immunomodulatory drugs such as mucin;attivin, and
others, which are primarily endowed with the effect of stimulating cellular

I mmunity. The fact I s that the probe
increase to some extent when using drugs with such an effect. Therefore, specie
caution is required in such caselt is good that such a cautious approach is clearly
recognized today.

It is noteworthy that antithrombotic treatment plays an important role in the
management of this group of patients, since studies ofdner, prothrombin,
fibrinogen, and other components of the hemostasis system indicate that these
patients are

Medical Person&a
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Most of them have a predisposition to disseminated intravascular coagulation
syndrome, which, although rare, can lead to sudden death in patients with
pulmonary embolism. The drug Tecoginalfa, also known as protéis the drug

of choice for antithrombotic therapy. This drug was first used
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It was developed in Germany and its use resulted in a 4.8% reduction in
mortality rates during sepsis. This drug is best administered to all patients
in the clinic from the first day of treatment, permanently, for 96 hours, in
the form of intravenous infusion of 0.9% NacCl solution at a dose of 25
1Tg/ kg/ h. |l n the absence of this dri
performed by heparin and low moleculaweight drugs such as Clexane,
which can be administered every 12 hours at a dose of 1.0 mg/kg for-10.0
12.0 days to increase platelet aggregation and hemostasis. With parameter
control. Such therapy can also be attempted by hourly intravenous
injections of heparin, during which heparin containing a dose of 20,000.0
units is dissolved in 20.0 ml of sodium chloride and 1 ml of the mixture is
administered intravenously to each patient every hour, with control of the
blood clotting time.

*When treating patientswith pneumonia and sepsis, it is advisable to use
antibiotics, since in many cases a bacterial component is also involved in the
development of such complications, although categorically denying or
confirming this in each specific case is quite a diffictproblem. The fact is
that these processes may be caused only by the new coronavirus, and the
formation of such an act in this specific case may not be associated with
bacteria. Therefore, in order to avoid any surprises, it would be better to
include antbiotics in the treatment process for every case of pneumonia and
sepsis. This latter can be implemented in each specific case using-a de
escalation or antimicrobial model. In the first model, a broaspectrum and
potent antibiotic is initially used, which should then be replaced with the
antibiotic to which the bacteria identified in the infection are most sensitive.
As for the second model, it was proposed at the Georgian Institute of Critical
Care Medicine and implies the use of a combination of antibcd against
the bacteria that were likely to be involved in the infectious process at all
stages of treatment. At the same time, at the initial stage of treatment,
empirical use of the abovenentioned drugs is recommended. The selected
combination should & replaced at subsequent stages with combinations of
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drugs in which the leading role is played by the antibiotic most sensitive to
the bacteria involved in the process. This approach is due to the peculiarities
of bacteriological research. The fact is th&tmay be pathological

Sky

The process of introducing a different microbe into the organism, and then
sowing another microbe on the nutrient medium, also takes several tens of
hours before the bacteriological study, and during this time it is not
excluded that the microbe that waslanted in the nutrient medium wiill
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be replaced by another microbe in the organism before the completion of
the bacteriological study. However, it is not excluded that the sensitivity
of the same bacteria to antibiotics in the human body will be differenhd
the nutrient medium will be different. Va. In order to avoid any
unexpected events, it is better to cover the flora of the bacteria involved in
the infection process at all stages of treatment with antibiotics of different
groups, especially in the acatstage. In real practice, this tactic is best
carried out with drugs of the azithromycin group, and in the treatment
process, it is necessary to alternately include mexaipenem, as well as
third - and fourth-generation cephalosporins, macrolides,
fluoroquinolones, aminoglycosides, and various combinations of drugs
from other groups. This procedure should be continued until the beginning
of the period of treatment and until
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The next direction in the treatment of patients infected with the new
coronavirus should be the mobilization of bone marrow progenitors. This
direction of treatment was created at the beginning of this century at the
Georgian Institute of Critical Care Medicine. Previously, thereas no such
approach in medicine, and there were no attempts to use human stem cells
in the treatment of various diseases, including donor bone marrow cells

Sky
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It was limited to transplantation into the=cipient's body oimfusion of fetal

stem cells into the patient's circulatory system. These technologies created at
the Georgian Institute of Critical Care Medicine were recognized as
inventions, for which the corresponding patents were issued (Patent No.
4825P 4552008, M. 48252008, No. 5412008, No. 51032008) and in
2008, one of us dedicated his dissertation for the academic degree of Doctor
of Medicine entitled "Management of progenitor precursors' commitment
during critical conditionsThe approach brought by thegatents should be
considered a necessary act in the treatment process of those infected with
the new corona virus, as the bone marrow plays a key role in managing the
regenerative and reparative processes taking place in the body. The infection
process aused by the new corona virus is characterized by massive
destruction and necrosis of cellsimdividual organs of the body

The laboratories


https://sputnik-georgia.ru/columnists/20171121/238243950/Pochemu-ja-sohranila-stvolovye-kletki-svoego-rebenka.html
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This especially applies to critical forms of this disease, therefore, without
timely andadequate replacement of such a function, it will be extremely
difficult to achieve success in the process of eliminatingttifeatening
conditions caused by the new corona virus. Therefore, all categories of
critically ill patients infected with the neworonavirus The approach brought
about by patents should also be considered as part of the treatment process.

The Road



Lonely Lonely

At the Georgian Institute of Critical Care Medicine, this cycle of work was
performed on 1661.0 adult patients icritical condition due to various reasons,
including progenitor precursors

The laboratories


https://sputnik-georgia.ru/world_science/20201125/250158048/Uchenye-obnaruzhili-novyy-sposob-ne-staret.html
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Effects of bone marrow electrostimulation
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The committal was performed after the treatment of the bone marrow
with electrical impulses. This was carried out during the first I4 days of
the critical condition. The electrical impulses were supplied permanently
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from a constant current source, duringvhich the electrodes were placed

in the proximal and distal sections of the projection area tife patient's
sternum. The impulses were supplied permanently from the first week of
the critical condition from a rectangular electrical impulse generator tife
ARnGeorgiao series of devices constr.
amplitude of the impulses of which were selected through special studies.
It is noteworthy that in no case did the condition of critically ill patients
deteriorate or any negtve effects in their bodies, which were associated
with the use of direct methods. Changes in the bone marrow and
peripheral blood of these patients were monitored using hematological,
biochemical, immunological, toxicological, and paramagnetic research
methods. The analysis of the research results showed that in critical
condition, there are pronounced morphological and functional changes in
the bone marrow, which tend to be corrected during permanent
electroconvulsive therapy. One of the most convincirfgagments of this is
the table presented below. It was confirmed that the mortality rate in the
main group was reduced by 7.1% compared to the control group, while the
stay in the critical care clinic of these patients was 8.4% less+u&ys than

the stayin the critical care clinic of the control group. Also, the cost of
treatment in the main group was reduced by 13.9% compared to the
control group. All this clearly indicates the need for widespread
implementation of methods for committing bone marrow pragnitors in
clinics with life -threatening conditions, including in the treatment of
patients infected with the new coronavirus. However, in the future, the
use of this method in the treatment of patients infected with the new
coronavirus remains to be conimed. * It is noteworthy that for the
treatment of patients infected with the new coronavirus who have stable
hemodynamics, it is also possible to use extracorporeal hemoperfusion
methods. The fact is that with their help, it is possible to remove not only
viruses from the circulatory system, but also anitnflammatory cytokines
involved in thi-8ap6h#BessiCRTONFUebUIL
amylase, creatine phosphokinase, alkaline phosphatase, transaminases and
other pathological components.
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Among them, hemosorption is the most popular, which is an extracorporeal
perfusion of blood on various types of sorbents, most often activated carbot
granules. To carry out hemosorption, an extracorporeal blood circuit is created
In which perfusion resenwoirs filled with sorbent are inserted. Perfusion is
carried out against the background of general or regional heparinization. The
perfusion speed is 5800 ml/min, and the duration is 14 hours. Usually, one
hemosorption session is not enough to obtain laetapeutic effect, and the
number, duration and sequence of subsequent sessions depend on the patier
condition and the effect obtained as a result of previous sessions. So, for ea
patient, it is necessary to conduct 25.0 and sometimes more hemosaign
sessions. The sorbents used in hemosorptsassions are solid substrates, and
the material is obtained from various types of materials. These materials are
coal, peat, sawdust, animal bones, coconut arf@dther products of plant or
animal origin, aswell as synthetic polymers. Among them, coal sorbents are
most often used for hemosorption. In the clinic, hemosorption is indicated for
exogenous intoxications, certain results can also be obtained in the treatmen
of such toxemic syndromes of an endogeu® nature, in the formation of
which liver or kidney failure plays the leading mechanism. It is also possible
that this method may be effective in the treatment of critical conditions caused
by microbes,ncluding SARSCoV-2, and cytokine metabolism disomrs, as it
may contribute to the removal of pathological components that have arisen at
this time from the body, in the form of their adsorption on activated charcoal
granules. The greatest disadvantage of hemosorption should be considered tl
non-selective ability of sorbents, due to which the probability of damage to
blood plasma and formed elements is high.
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Sky

The entry of granules of charcoal and other sorbents into the bloodstream
should also be considered a disadvantage l@fmosorption, since these
granules, once in the small circle of blood circulation, often worsen
pul monary perfusi on, whi ¢ h, I n t he
syndr omeo0, ends with a deepening
observed in @tients infected with the new corona virus. Also, hemosorption
sometimes leads to the emergence of pseudoallergic reactions, which sharp
worsen the already serious condition of patients in critical condition. Cases of
deepening of the picture of secondarimmunodeficiency are also frequent,
especially since this immunodeficiency is already observed in patients
infected with the new corona virus for many other reasons.

The use of hemosorption for the treatment of patients infected with the new
corona virusis associated with a certain risk and its use in patients of this
contingent should be carried out with some caution. In this case, when
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making a decision, preference should be given to assessing how useful its u
will be in a given specific case compatdo the negative effecit brings.

Sky

It is noteworthy that plasmapheresis can also be used for this purpose
Plasmapheresis consists in separating the plasma and cellular components
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blood from each other and combining the latter with donor plasma and plasma
substitutes

The Mountin
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It is expressed in the return of blood to the body. The therapeutic effect
plasmapheresis is based on the removal of toxins, viruses, cytokines and ot
pathological components from the body along with blood plasma. The
therapeutic effect ofplasmapheresis is quite high, which is very important for
saving a patient in critical condition. However, it is difficult to use
plasmapheresis in critically ill patients who have unstable blood circulation. Ir
this case, there are two ways to separateotdl into cellular and plasma
components: intermittent and continuous modes. In intermittent mode, 500 Ug
to 100 ml of blood is collected with heparin or another stabilizer, and the blooc
removal rate is 1630 minutes, depending on the patient's circulatostatus. The
blood is centrifuged for 1530 minutes at a speed of 1563000 rpm, the plasma
IS separated, and the formed elements are dissolved in the same volume
isotonic sodium chloride solution and returned to the patient. Usually, 6 to 2(
sessionsof intermittent plasmapheresis are performed. The alternation o
sessions in time depends on the patient's condition, as well as the concentrati
of the component to be removed from the blood. In continuous mode
plasmapheresis is performed through spakseparators ("Amicon", BB, etc.).
For this purpose, an extracorporeal blood circulation circuit is created betwee
the main and peripheral veins, which includes a separator. The blood leavir
the vein passes through a separator, in which it is sepadateto plasma and
formed elements by means of a rotor operating at a speed of 12600 rpm.
After that, the components travel along separate paths; During plasmapheres
the plasma is drained, and the formed elements are added to the donor plasr
albumin, and polyelectrolyte solution and returned to the patient through the
veins. During continuous plasmapheresis, up to 22 liters of plasma are
purified during each session, and each patient undergoes up-tt23ontinuous
plasmapheresis sessions. Pf@sorption can also be used for this purpose. In thi
case, the plasma separated from the patient's body is purified on a mesosork
and returned to the patient. When performing plasmasorption, the losses ¢
blood cell components are lower than in hemosation, since they do not come
into direct contact with the sorbent.
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It is expressed in the return of blood to the body. The therapeutic effect
plasmapheresis is based on the removal of toxins, viruses, cytokines and ot
pathological components from tbB body along with blood plasma. The
therapeutic effect of plasmapheresis is quite high, which is very important fo
saving a patient in critical condition. However, it is difficult to use
plasmapheresis in critically ill patients who have unstable bloodailation. In
this case, there are two ways to separate blood into cellular and plasr
components: intermittent and continuous modes. In intermittent mode, 500 Ur
to 100 ml of blood is collected with heparin or another stabilizer, and the blooc
removal rake is 1030 minutes, depending on the patient's circulatory status. The
blood is centrifuged for 1530 minutes at a speed of 156@B000 rpm, the plasma
IS separated, and the formed elements are dissolved in the same volume
Isotonic sodium chloride solubn and returned to the patient. Usually, 6 to 20
sessions of intermittent plasmapheresis are performed. The alternation
sessions in time depends on the patient's condition, as well as the concentrati
of the component to be removed from the blood. Ircontinuous mode,
plasmapheresis is performed through special separators ("Amicon*5P&tc.).
For this purpose, an extracorporeal blood circulation circuit is created betwee
the main and peripheral veins, which includes a separator. The blood leavir
the vein passes through a separator, in which it is separated into plasma &
formed elements by means of a rotor operating at a speed of 12600 rpm.
After that, the components travel along separate paths; During plasmapheres
the plasma is drained, anthe formed elements are added to the donor plasme
albumin, and polyelectrolyte solution and returned to the patient through the
veins. During continuous plasmapheresis, up to 42 liters of plasma are
purified during each session, and each patient w@rgoes up to 312 continuous
plasmapheresis sessions. Plasmasorption can also be used for this purpose. Ii
case, the plasma separated from the patient's body is purified on a mesosork
and returned to the patient. When performing plasmasorption, thesses of
blood cell components are lower than in hemosorption, since they do not com
into direct contact with the sorbent. However, the positive side of the method
IS accompanied by its negative side. The fact is that a fairly hi
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of blood components togther with plasma, due to the effect of préoxication.
Plasmasorption in some cases may be replaced by hemosorption, since dul
plasmasorption there is a loss of platelets and plasma components (album
enzymes, fats, electrolytes, etc.), which sommies requires replacement
therapy. In this regard, the method of choice is immunosorption. This is the
precipitation of components from blood and other biological fluids in their area
using immunosorbents. The immunosorbent contains antibodies against th
component Astitchedo to solid subs
precipitate it from the liquid environment
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Sertificat clinical use of immunosorption

The first experimental and clinical use of immunosorption in critical medicine
was carried out in 1983 at the Georgian Institute of Critical Medicine. In this
case, in order to eliminate the critical condition caused by staphylococcal

sepsis in animals (dogs), and in patients, the elimination of staphylococcal toxi
was successfully #&teved by perfusion of blood on an immunosorbent
containing antistaphylococcal immunoglobulin  for 660150 minutes.

Immunosorption is performed by creating an extracorporeal blood circuit anc
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connecting an immunosorbent placed in a perfusion tube to the auiit. It
consists of two part s: one part | S
presented in the form of antibodies. These latter are bound

With a passive substratenatrix. Antibodies are obtained by immunizing
animals or cultivating monoclonal cells. As for the matrix, the main requirement
for it is insolubility in water and other fluids and inertness to cellular and
humoral components of the blood. In the simplest case, activated boar
granules can be used as the immunosorbent matrix, sometimes a polyacrylam
gel is used as the immunosorbent matrix, the diameter of the granules of whic
varies from 10 t o 3-dctivated,n prosphateduffer (PH
= 7.4), and theantibodies are attached to the gel granules using-2%%
glutaraldehyde. The latter is incorporated into the gel matrix during its
activation process by polycondensation. As for the binding of protein molecule
to it, this occurs by entering into a cheml reaction with the amino and amide
groups of amino acids, especially lysine. The gel prepared in this way is qu
stable, 1.1 ml of it binds 3.2 mg of protein, which is a fairly high figure. In mos
cases, protein compounds are taken as the matrix o immunosorbent, for
exampl e, bovine or human s e +amino g@aupd
of amino acids, namely lysine, through glutaraldehyde. Immunosorbent
prepared in this way
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Cosmos

They are characterized by higlefficiency. At the same time, they are much
more compatible with the components of the blood than sorbents prepared b
other methods.

To date, cases of immunosorption in the clinic are not so frequent. This
hampered by the lack of commercial productioof immunosorbents suitable for
perfusion. Immunosorption has very great prospects due to its good selecti
properties, and in the future, if commercial production of various types o
sorbents is established, their use may become a major factor in thectife
conduct of detoxification processes. Complications of immunosorption ar
practically minor, with the notable exception of hyperthermic reactions of the
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pseudoallergic type, which can be explained by the poor quality of purificatior
of the materials $ed to prepare the immunosorbent, as well as the long (mor
than 120 minutes) perfusion. The immunosorbent is not only rarely used an
not only for repeated use, but also becomes unsuitable for use immediate
before the session, which requires its new ear ati on. |
replacement, which is the main drawback of this method. In the future, in the
process of treating patients infected with the new coronavirus, it is possible t
remove viruses, cytokines and other components involved in the patholaic
process from the infected body through immunosorption. This may have
extremely positive results in the treatment of patients infected with the new
coronavirus//

Il n this regard, the use of t he ¢
cytokines fromthepat i ent 6s <circul atory syst

infected with the new coronavirus. Its use for this purpose is alread
recommended in the European Union countries, and this drug has been prove
to reduce the i ntens.iinpatiemsfwithtampeturdiaf )
MSDs during clinical trials.

*Respirator therapy is the main direction of treatment for critically ill patients
infected with the new coronavirus, and the majority of patients in this
contingent need it. This is due to the ate respiratory failure caused by
pneumonia and adult respiratory distress syndrome, during which adequate g
exchange is impossible even with the use of namvasive methods of

oxygenation. In turn, the development of adult respiratory distress syndrome
which is often referred to as Danang syndrome after the province of Sout
Vietnam where it was first described, in patients infected with the new
coronavirus is also facilitated by various pathological mechanisms caused by |
virus. In addition to pneumona, there is a decrease in the mucous membrane «
the respiratory tract
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Cosmos

Massive cell damage and destruction of the surfactant lining the alveoli. In
this regard, impaired blood circulation in the lungs is also important, which
IS mainly caused by the progression of disseminated intravascular
coagulation syndrome, while a sigficant role is also played by impaired
cytokine metabolism, which, in addition to causing the destruction of cells
of the respiratory tract mucosa and the breakdown of surfactant, also
worsens pulmonary blood circulation due to the emergence of
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thromboembdic processes.

The indication for transferring such a category of patients to artificial
respiration is the failure to achieve the optimal gas exchange regime
through the use of noninvasive methods of oxygen treatment, during
which the gas exchange parartes deteriorate sharply and it is no longer
possible to maintain it in the range of valug200 mmHg < PaO2/FiO2&
300 mmHg (with PEEP or CPAP O 5 c¢cm
performing artificial respiration, the issue of choosing an artificial
respiration regime should be resolved at the bedside of the patient in each
specific case. In this case, along withe picture of lung damage in a person
infected with the new coronavirus, the patient's age, gender, weight,
duration of the infection process, the presence of concomitant diseases and
many other factors should be taken into account. Also, the issue of
adeguate selection of artificial respiration parameters and artificial
respiration regime is determined by the area tifie critical condition in
which the patient is- relative decompensation, decompensation or In the
terminal stage. In this case, the pfessional level of the doctor is
determined by how much the patient will be "comfortable" with the
massive damage to artificial cells and the destruction of the surfactant
covering the alveoli. In this regard, the disruption of blood circulation in
the lungs is also important, which is primarily caused by the progression of
disseminated intravascular coagulation syndrome, and a significant role is
played by the disruption of the metabolism of cytokines, which, in addition

to causing the destruction of thealls of the respiratory tract mucosa and
the destruction of surfactant, also worsen the blood circulation in the lungs
due to the occurrence of thromboembolic processes.

. In this case, the professional level of the doctor is determined by how long
the patient will be "comfortable" with artificial respiration. Improving the
condition. In this way, the existing respiratory regime is adapted to the
patient, and not to the extent thea
existing regime. Therefore, in patiats infected with the new coronavirus,
due to the pathological process in the lungs, preference should be given in
all cases to the use of artificial respiration methods that are less aggressive
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towards the lung tissue and at the same time provide an opdinmode of

gas exchange, although this is impossible in some cases and achieving
optimal gas exchange rates through artificial respiration becomes a difficult
problem to solve. The fact is that artificial respiration is carried out by
mechanisms that areharply different from physiological respiration and

are aggressive to the body. Therefore, the pathological picture in the lungs

Flouas

It is possible that the patient's condition will worsen even further.
Moreover, in order to maintain the optinal balance of gas exchange, it is
sometimes necessary to use extremely aggressive methods of artificial
respiration, which only deepen the pathological process in the lungs. In
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addition, breathing high concentrations of oxygen for a long time can
create epecially big problems, without which it is difficult to achieve the
optimal balance of gas exchange, since even high concentrations of oxygen
have a toxic effect on the respiratory tract. On cells. From this point of
view, at the initial stage, it is betteto try to use uncontrolled modes of
artificial respiration. In this case, against the background of sedation, the
patient maintains spontaneous breathing, and with the help of an artificial
respiration apparatus, favorable conditions are created for tkgulation of

gas exchange.

The Road

In this regard, recommendations are made to perform artificial respiration
with relatively small tidal volumes (400.6600.0 ml) and high minute
volumes (20.640.0% more than required). Also, in case of necessity, for a
limited period of time, from a few haurs to a few days, breathing with high
oxygen concentrations (60:80.0%) is permissible, but it is preferable not
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to inhale. The implementation of the phases of exhalation with nenverse
ratios is necessary. As for the creation of positive eaglpiratory pressure
during the procedure, it is preferable not to program it permanently and to
refrain from using relatively high valuess much as possible. In such cases,
the optimal solution is to periodically create en@xpiratory pressure values

of +5+10cm. In case of ineffectiveness of such a regime, it is desirable to
switch to controlled artificial respiration regimes, which should be carried

out against the background of simulated venous anesthesia with the help
of intravenous anesthetics. Unfortunatg, in some cases, artificial
respiration t hrough t he I nter mi tt
pressure ventilationl PPV 0 ) I s not effective v
controlled manner. It may be necessary to use alternative methods of
artificial respiration.

In such cases, it may be better to perform artificial respiration using
pressurecontrolled inverse ratio ventilation (PCIRV). This type of
artificial respiration significantly improves gas exchange during deep
changes in the lungs, Whether it isespiratory distress syndrome, massive
pneumonia or other pathologies, the use of this mode suppresses the
perfusion processes of the lungs and the distribution of gases in the lungs
is carried out in a uniform manner, which reduces the likelihood of
develbping barotrauma in the lungs and eliminates the ability of the lungs

to work with dysfunctional alveoli. In addition, the amplitude of lung
movements is significantly reduced, which puts the organ in a kind of
Arestingo state and proogss. blowever, whdne
performing artificial respiration in this way, constant monitoring is
necessary to-PEEPabI iTshhe fAfaauctto i s t
exhalation, air sometimes does not have time to empty the airways, and
therefore, at the end b the exhalation, there is a possibility of high
pressure in the air-wBEBG. i Mhitdhre f o
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The Road
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The latter increases the vital capacity of the lungs more than expected,
reduces the systolic index and worsens the blood circulation in the lungs. It

Is noteworthy that in the case of artificial respiration performed with such

an approach, it is rarely neessary to use notraditional methods of artificial
respiration. Among them, preference should often be given to performing
artificial respiration in each lung in a separate manner, which is known in
the Englishl anguage | iteratur etiasnoil nldie pt
the right and left bronchi are isolated intubated with a double lumen

Sky
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The parameters of intubation tubes and artificial respiration are selected
separately for each lung. Often, to implement such respiration, itiecessary

to breathe with two devices. The advantage of the method is that the
breathing process in each lung can occur asynchronously in time, due to
which the negative effect of artificial respiration on the perfusion processes
of the lungs is significatly reduced, which in turn leads to an improvement

In oxygenation. It is noteworthy that with such respiration, the respiratory
volume, frequency, and exhalation are positive

Skyj



Lonely Lonely

Pressure indicators and other parameters for each lung can be

selected independently and calculated depending on which lung

has the most pronounced degree of damage.

It is worth noting that in some cases it is possible to use artificial respiration
t hrough the ACPAPO and ABPAPO mode
regiratory tract is constantly high during inhalation and exhalation
(ACPAPO) or increases in isolation
in this way when modeling the act of spontaneous breathing. Also, in some
cases, ejection methods of artifidia r espiration with
pressure highfrequency artificial respiration
((highfrequencypositivepressureventilationHFPPV)) can be used for a long
time.

Sky
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In the form of high-flow high-frequency artificial respiration (high-
frequency jet ventilationHFJV). Their use is especially necessary in case of
pneumothorax and other similar complications.

It is noteworthy that these and other complications occur in 20.0% of patients
during artificial respiration and are the direc cause of death of 30.0% of
patients who died on artificial respiration. Among them, first of all, those
related to technical defects of the working personnel should be noted. And
which was quite common during artificial respiration in patients infected
with the new corona virus, since in some cases, due to the large flow of
patients or the infection of the medical personnel themselves, relatively less
experienced medical personnel had to be involved in the processes of
artificial respiration management.

In addition to technical defects, during artificial respiration, especially during
prolonged artificial respiration, the emergence of one or another pathological
process in the respiratory tract and lungs is quite common. Of particular note
In this regard ae vocal cord paralysis (0:0.5%), tracheobronchitis (3¢60%),

the appearance of bedsores on the tracheal wall {1%%), tracheal and
esophageal fistula (0.1%), tracheal stenosi2b), progression of pneumonia
(40-60%), atelectasis of individual lung aas (25%), which is not
infrequently complicated by pneumothorax, pulmonary barotrauma-{8%),
respiratory distress syndrome {10%), and others. Mediastinitis, bleeding in
the respiratory tract, pneumopericarditis, urolithiasis and renal failure,
mental disorders, hypotension, sudden cardiac arrest, gasiumdenal
bleeding, sepsis, bleeding from the tracheostomy wound, suppuration of the
latter, stomatitis and many other complications are much rarer. During
artificial respiration in infected patients, sice in some cases, due to a large
influx of patients or even infection of medical personnel, relatively less
experienced medical personnel had to be involved in during artificial
respiration in infected patients, because in some cases, due to the large influx
of patients and the infection of medical personnel, relatively less experienced
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medical personnel had to be involved in the processes of artificial respoati

The Road

In the case of successful treatment of critically ill patients infected with the
new coronavirus, the cessation of artificial respiration is relatively easy to
resolve, even in cases where artificial respiration continues for lesarth
24-48 hours, which is quite rare. In such conditions, the patient may be
removed from artificial respiration at once and extubation may be
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performed after several hours of observation, provided that stabtiata are
available. The necessary conditisrfor making a decision are clear
consciousness, withdrawal of respiratory depressant drugs severél (1
hours) hours earlier, Pa02>80 mmHg and Fi0O2=95%, Fi02<0.4 Idros, as
wellas P<100120, T/A-120-130/83:90 mmHg, stable circulatory status in
the area, and hourly diuresis 50 ml/hourin the absence of diuretics for
the last  2-4 hours, severe anemia, metabolic dosi

Sky
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The absence of hyperand hypokalemia, etc., and the patient should
have an adequate couglheflex. As for cases of prolonged artificial
respiration (3-7 days or more), it is not recommended to stop artificial
respiration suddenly in such conditions. It is better to keep the patient
in a stable condition for 12 days and continue supportive care

The Labonatories
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They were on the ventilator. In such cases, the criteria for stopping artificial
respiration were considered to be a significant regression of the pathological
process in the respiratory tract and lungs, clear conscioussie stable
elimination of sepsis, disseminated intravascular coagulation syndrome, and
endogenous toxemia syndrome, stable blood circulation, and satisfactory
parameters of spontaneous respiration forld minutes during the period of
periodic disconnectiam of the patient from the device. The patient should be
able to cough up sputum without any obstruction.
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With such data, the artificial respiration support mode is gradually
discontinued, and in this regard, it may become necessaryptovide artificial
respiration using the ACPAPO or ABF
noteworthy that with similar approaches, the mortality rate among patients
with novel coronavirus infected with artificial ventilation in clinics around

the world ranged from 40.0 to 76.0%, although in some cases worse outcomes
were observed, especially during the pandemic.

The Mountinss
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At the height of the wave, when the number of infected people increased
sharply, highly trained medicalpersonnel could no longer adequately manage
the treatment process due to the large number of patients. *In case of
ineffectiveness of therapy with respirators, the process of regulating gas
exchange should be solved by using membrane oxygenators. In tagecthis

act is the only way to eliminate acute respiratory failure in patients with the
new coronavirus. Its use in the treatment of patients infected with the new
coronavirus is necessary because the filters of the progression of pneumonia
like syndromeno longer adequately carry out gas exchange processes, even
using traditional or modern methods of artificial respiration. Also, a similar
problem arises because the heart is no longer able to successfully perform
mechanical Pump. As is known, membrane pgenators have been used
successfully for a long time during heart operations to replace the function of
the heart and lungs for several hours. However, recently, there have been
more and more frequent examples of using the membrane oxygenation
method for several days, sometimes even weeks, in cases of pneumonia and
adult respiratory distress syndrome. In such cases, this method of treatment
Is used to help people whose lungs cannot supply the body with enough
oxygen suboptimally; they cannot rid the body focarbon dioxide during
artificial ventilation of the lungs. However, their use is still limited. This is
when the heart is unable to pump enough blood to the body. Both of these
conditions are not uncommon in critically ill patients infected with the new
coronavirus, and without this treatment, they are practically doomed or even
dead. When using membrane oxygenators, these devices are connected to the
patient's main veins via plastic tubes in order to replace the function of the
lungs.
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The Labora&ories

The main artery is placed in the middle vein to replace the function of the
heart. These blood vessels are represented by the femoral artery, the jugular
vein, the subclavian vein, or other main blood vessels. The oxygenation
process occursagainst the background of the action of intravenous
anesthetics and sedativesAt the same time, patients are permanently
heparinized, so that they They are under cardiac monitoring. At the same
time, the oxygento-carbon monoxide ratio in the arterial anad’enous blood

Is being monitored. It is clear that to date, there is relatively little information
on the use of the membrane oxygenation method in patients infected with
the new coronavirus. Studies conducted in this regard, during which the
virus causingt he #fAGOVI Dpandemic I n 1,035 i
day mortality rate was 37.4% when treated with membrane oxygenation,
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while all of these patients wereloomed to die without the use of this method.
Approximately the same data were obtained in treecond group of patients
when membrane oxygenation was used, when the 6@fy mortality rate
was 40.4% and all of these patients were also doomed to die. It is noteworthy
that approximately identical results, with a median mortality rate of 34.4%,
were recorded in 213 of the 36 countries with adult respiratory distress
syndrome treated with this method. In the hospital. Filled with In the
treatment of patients infected with the new coronavirus, it was also
Important to note that the abovementioned methodshowed better results in
patients under 50 years of age, as well as in patients with concomitant
pathologies
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Unfortunately, the widespread use

of the method is hampered by its complexity, high cost, lack of properly
trained and highly qualified medical personnel, and many other factors.
Therefore, the question of the mass use of this method during the ongoing
pandemic caused by the new coronavirus is still under question, which is due
to the inconsistency of such an act with the genehlakrecognized requirements

of population medicine. *Other treatment should primarily include the use of
circulatory support, which is necessary when the treatment process of patients
infected with the new coronavirus is associated with sepsis, including evh
this process is complicated by septic shock.

In this case, it is important to maintain arterial pressure at the desired level as
much as possible through a constant infusion of norepinephrine. In case of a
decrease in the systolic volume of the heartntravenous infusion of
dobutamine should also be included in the treatment process along with
norepinephrine. The dosage of these drugs should be decided individually in
each specific case, taking into account the With the use of the maximum
permissible dses, the systolic arterial pressure should be maintained in the
range of 90.6100.0 mm Hg, the systolic volume of the ventricle should be
maintained in the range of 5040.0 ml, and the serum lactate level should be
above 2.0 mmol/l. It is noteworthy thatin case of ineffectiveness of drug
therapy, intra-aortic balloon counterpulsation can be used via the femoral
artery, which should be continued until the septic shock picture is completely
resolved.
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The Mountinss

Other treatments should also include correction dluid and electrolyte
changes, monitoring and regulation of acidase balance. In this regard, the
use of isotonic polyelectrolyte solutions containing sodium, potassium,
calcium and magnesium, as well 450-8.0% sodium bicarbonate
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The Road

Intravenous infusion for the purpose of correction of metabolic acidosis. In
these cases, the volume and intensity of infusion therapy depend on many
factors and should be decided individually for each specifiatggnt. It goes
without saying that sedative, antipyretic, antioxidant and other symptomatic
agents should also be included in the treatment process. In this regard, it is

possi bl e t o recommend £Thvied avn ttiho
nanotechnological structue manufactured by the US pharmaceutical
company fABayonovabo, whi ch has been

Georgian Institute of Critical Care Medicine for years and as a result of which
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an 8.5% reduction in beddays required for the elimination of life

threatening conditions was confirmed in controlled groups of critically ill

patients of various profiles.The treatment process of those infected with the

new corona virus should also be ensured by adequate nutrition and other acts
of patient care. It is dvious that the feeding process in all cases is best

conducted by the enteral route, which can also be carried out through a
nasogastric tube if necessary. And in cases of necessity, parenteral nutrition

can be added to enteral nutrition, providing 2000-8000.0 calories of energy
per day, as well as 4-6.0 g/kg of carbohydrates, 1-.0.5 g/kg of proteins and

the same amount of fats. As for conducting the feeding act only by the
parenteral route, this is rarely necessary for patients of this contingent.
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axali  korona virusiT  dainficirebul avadmyofTa
mkurnalobis Semdegi mimarTuleba Zvlis tvinis progenitul

prekursorTa komitireba unda iyos. mkurnalob IS es
mimarTuleba am saukunis dasawyisSi iyo Segmnili
sagarTvelos kritikuli medicinis institutSi. manamde

msgavsi midgoma medicinaSi ar arsebobda da yovelgvari

mcdeloba adamianis organizmis Rerovani ujredebis

S T ™ (N N N I A A AT Ny AN IR A PR |
L .17 1 1Sem0|fargleboda an donoris Zvlis tvinis

ujredebis o N T 17 "7 avddmyofisl 1 o |

.~ 4 1 7 _transplantaciiT an nayofis Rerovani ujredebis

avadmyofis sisxlismimoqgcevis wreSi infuziiT. adamianis

organizmSi Zvlis tvini s saxel _ L “ofganos saxelTan
asocirdeba,rogorc es adamianis organizmis umTavresi
funqciis ganmxorcielebeli Tavis tvinia . L - [ 2zvlis tvinis
TviTonac erT -erT umTavres rols asrulebs adamianis
organizmSi , - " . 1. ”__" "~ ¢ 1 1 misi fungciebis marTva
Klinikur praqtikasSi A P _"_ dRemde ar
ganxorcielebula 1.7 41, . kvlevaTa L cikli
gamogonebebad * = aRiareb = | " 21 T T B . I

[

~ ~

n rn
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Sesabamisi patentebiigna gacemuli.amgvari midgoma ki axall

korona virusiT gamowveuli paTologiis dros aucileb Ll
agtad unda ignes miCneuli,sagme is aris,rom Zvlis tvini

umTavres rols asrulebs organizmSi mimdinare aRdgeniT -
repara ciuli procesebis marTvaSi. axali korona virusiT

gamowveuli 1 1” " " . L 47" _ organizmis . calkeul
organoTa ujredebis masiuri destrugciiTa da nekroziT
xasiaTdebian.maTi drouli da adeqvaturi Canacvlebis gareSe

ki warmatebebis miRweva axali korona virusiT gamowveul
17 1 7” "mdgomareobl = 1 likvidaciis procesSi
SeuZlebelia. agedan
gamomdinare aqgtualuri xdeba yvela kategoriis
avadmyofTa,maT  Soris axali korona virusiT

dainficirebul avadmyofTa Zvlis tvinSi  mimdinare
paTologiuri procesebis SeZlebisdagvarad mowesrigeba.es
SesaZlebels gaxdis ufro efegturad warimarTos amgvar

organizmsSi mimdinare reparaciis procesebi da
Sesabamisad,ufro ukeTesi Sedegebi ignes miRebu li T B
N U kritikul iavadmyofTa mkurnalobis
procesSi.

SromaTa am ciklis dros,romelic Sesrulebuli igna 1661,0
sxvadasxvamizeziT gamowveul kritikul mdfomareobaSi myof

zrdasruli asakis avadmyofSi , Zvlis tvinis funqciis
stimulacia progenituli prekursorebis komitirebis mizniT

Sesrulda Zvlis tvinis eleqtruli impulsebiT damuSavebis

Semdeg. eleqtruli impulsebiT am avadmyofTa Zvlis tvinis
damuSaveba xdeboda kritikuli mdgomareobis pirvelive
dRidan 7 -14 dRis ganmavlobaSi,eleqtruli impulsebis
miwodeba xdeboda mudmivi eleqtruli denis wyarodan
permanentulad,romlis drosac  eleqtruli impulsebis
mimwodebeli eleqtrodebi moTavsebuli iyo am avadmyofTa
mkerdis Zvlis saproeqcio ares progsimalur da distalur
monakveTSi. impulsebis miwodeba xdeboda permanentulad
kritikuli mdgomareobebis pirveli kviris ganmavlobaSi am

mizniT  konstruirebuli nGeorgia seriis apar

marTkuTxa elegtroimpulsebis generatoridan, romlis
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Imp Isebis sixSire da amplituda
SerCeuli

specialuri kvlevebiT

- ” ”
”

progenituli prekursorebisa da imunokompetentur
limfocitTa subpopulciis raodenobis cvlilebebi

Iy O

Zvlis tvinis L . L -~ 1 damuSavebis Semdeg

N | mkur
nal CD CD C CD CD
obis -3 4 D8 32 74
saxe % % % % %
ZVli 38, 29, 57. 12, 13.
s W\l 5N 3N oN S\l
tvin ,0 1,1 1, 0,6 2
IS 2
eleq <0, <0, <0,
tro <0, 001 >0 001 001
stim 001 ,05
ula
cia

aRsaniSnavia,rom arcerT msgavs SemTxvevaSi kritikul

avadmyofTa mdgomareobis gauaresebas an maT organizmSi
saxiT

sxvadasxva

gamoxatul

uaryofiT  efeqts,romelic

" 1 _ _ammeTodebis gamoyenebasTan yofiliyo asocirebuli
adglll ar hqonla sagulisxmoa,rom am avadmyofTa Zvlis tvinsa

da periferiul sisxISi mimdinare cvlilebebis monitoringi

mimdinareobda

imunologiuri,

kvlevis

hematologiuri,
togsikologiuri da paramagni
gamoyenebiT. kvlevis Sedegebis analizma uCvena, rom Kritikuli

biogimiuri,

turi meTodebis
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mdgomareobisas Zvlis tvinSi adgili agvs mkveTrad gamoxatul
uaryofiTi elferis matarebel morfologiur da fungciur
cvlilebeb,romelTa  gamosworebis tendencia  SeimCheva
permanantulad mi mdinare elegtrimpulsuri Terapiis
dros Z -

aseve dadasturda, rom ZiriTadi
jgufis avadmyofebSi sakontrolo jgufis avadmyofebTan
SedarebiT 7,1% -IT Semcirda letaloba,amasTan am avadmyofTa
kriti  kuli medicinis klinikaSi dakavebam Seadgina 8,4%
naklebi sawol -dRe,vidre sakontrolo jgufis avadmyofebis
kritikuli medicinis klinikaSi dayovnebam.aseve ZiriTadi
jgufis avadmyofebSi sakontrolo jgufis avadmyofebTan
SedarebiT 13,9% -iT gaiafda mkurnalobis Rire buleba.
yovelive es naTlad miuTiTebs Zvlis tvinis progenituli
prekursorebis komitirebis meTodebis farTed danergvis
aucileblobas sicocxlisaTvis saSiS mdgomareobaTa

klinikebSi, maT Soris savaraudod axali korona virusiT

dainficirebul avadmyofTa mkurnalobis p rocesSi -~

i 1.7 1«71, i~ 1 ™7 S 2L R
i " o, Klinikk " ~i syraTis [ T I B 1 .
I T A I I BT I N T

AL 1.7 1 _ 7 i I

A 07 L TARE T R T e e AT
11, 7" 1t -cdAd1, 7 "7~ e T T
T I 1 I S T T I (Y S T = R PN T | I B IO S
1.1 1 " Ado " 47 4" e T 047 A
{7 AT AT T e T e . A1 47 L mkvlevarTa

umetesoba mas erTiani suraTis mgone  paTologiur
mdgomareobad warmosaxavs, Tumca zogierTi maTgani mas
sistemuri anTebiTi reaqciis sindromis analogad an am

sidromis droSi limitirebul paTologiur gamovlinebad

miiCnevs.aseve zogjer mis id entificirebas axdenen

Aci tokinebis gadmosrol i s sindromTan
aRmocendeba sxvadasxva saxis medikamentebis mkurnalobasTan
asocirdeba,maT Soris gansakuTrebiT citotoqgsiuri efeqtiT

aRWurvil medikamentebTan.



Lonely Lonely

ter mi ni Aci toakriinQuxal i 0 pirvel ad 19
gamoyenebuli ~ " T L -~ 1. T Lo 41 1T LA
N & R T U I N U I W I
I P o " e I S s IS, AN (R N S TP P21 0 [0 22

D B LAk e, 0 112003
ALANH>1L”|_‘~” -|L>L”'IA”v\L"'|°”‘~L~”~-|1>_”.AI-”
AT (T T N U B B
T LIy st AT DL . PP War-
maadgenen 10,845,0kd mole kulu rima sis mgo ne poli pegi duri

meli ato re bis jgufs. isi ni uz run vel yofen or ganiz mis sapa

suxore acci asuc xosxe ule bis Canergvaze, imu nurda zi aneba-
ze, ag reT ve, anTebaze, re paaci aze dare genea ci aze. es me-
di ato re bi war maadgenen uj red Sori siur Ti er Tgmelebis
auci le bel tran  smite rebs, ro gorc nor m&i, ase ve palolo -
giisas. aseTiur Tier Tgqmelebebi Se iZle ba ganxor ci el des Za-
li an viwro siv rce Sior uj reds So ris, rom le bic ko niugi-
re ben er TmaneTTan da or er TmaneTi sagan daSore bul uj  re -

debs So ris, rom le bic sxva dasxva or ganoSi mde bare oben.1 |,

et o1 7T AT T B L~ 4+ 1~
R T R 11 R T T U
S i R TV R I TS AL A
S L LA 1y

P e O T T

£ e T T E TN TPV T (N R
ce s . AT T A A T d g T
JoAI™M_ " w1 0 14 | hniSvndo van rols as  ru le ben

or ganiz mSimimdinare adap ta ci urpro cesebSi X war -

maadgenen imunuri pa suxismo dula to rebs,are guli re bensis -

xliswar  mognnas. uka\sir debi an samizne ujredebis spe ci fi -

kurre cepto rebsda gav le nasaxdenenuj red Tapro li fera-

ci asa da di ferencirebaze,._ 1.~ "~ 1. _1°~ "L~

L T s N I P (N I RPN T

S U [ (Y ST S N T (O N =N A SRR (S
1

~

R VT T 1 I s P T E H AR T A JS I

~



Lonely Lonely

L~ 1 74t eyt e T T pd e A7 1T
S R A L T B Ll L4 1T
11 1, " "4 1AA7ad 1 "0 A T 1T v A
[ T B T TR  IY R I S R O ANVIE P S T
1. .t 41 T Crtooer 1T L T T e L
g [T I A T B I
*, R £ T NS R I | I Y
T T B . S N 1.4
St 1. Tk 71980 7oL S N SR N
I 1v:0 . I S I I I 1
s 44 11 10" Tl14kd. mdle Kuls
mais mgo ne poli pegid ”® T
e T L A T T B R I
A ~1<L‘>"L,,° R
R U N E N U AU, B S RS B R
11, 4, 1171 e T T T A
1 L 1 ] 11 11, .4, , 41411 I

11, . 11 _ 171" 0 1od v’ 1y 4 mkvdari da
momakvdavi adamianebis sisxlisgan N T I DR B
1. AT e 1 L7 40 7 . AudT 7 17 "gamoyofili
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citotoqgsiuri efeqti da is iwvevda ¢ | S-6 lggovilovani
kulturis  ujredebis  destruqcias. is limfocitTa
erTmimarTulebian Sereul kulturaSi aseve Trgunavda dnm -
Is reduplikaciis procesebs da rac mTavaria 0,01 {g/kg.
dozebSi intaqturi TeTr Tagvebis peritoneumis RruSi

Seyvanis Semdeg pirvelive wuTebSi iwvevda maT sikvdils,

xolo mcire 0,003, 1g/lkg. dozebSi -.maT daberebas. SemdegSi

G . S Oofd y firmis speqtrofotometrze Catarebuli

spegtrofotometriis da poliakrilamidis gel ze
warmoebuli Txevadi gromatografiis meTodiT moxerxda am
naerTis molekuluri masis da bunebis dadgena. 2

1 7 _ .7 _ 15aRmoCnda 13-14kd.molekulis masis mgone
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polipeptidi ,
speqtrofotometrul "d  gromatografiul

~

suraT ¢ 1 " 1,1 |
a ve 1~ 140, ™M _ " 110~ L ~ gamowveul ”
citotoqgsiur " efeqtis damadasturebel suraTeb ”.

: genebi,romlebic am naerTis
sinTezs ganapirobeben dabadebisas gadaecema
organizms,magram sicocxlis ganmavlobaSi isini
supresirebulni arian sxva genebis mier,kvdomis dadgomisas
ki xdeb a am genebis derepresia da As
gaZlierebuli sinTezi.

sagulisxmoa,rom aRniSnuli kvlevebis dros Tav dapir velad
gamoyofi liig naSedare biT nak le bad,"gawmedi | i f pdar-
di 0 pugw bi otesti re bisdaspon tanuri warmognnisre -
aqei is ivvivo m@o debiT dad geniliig naam pir vela dipro -
duqtistoq siuro ba. SerdegSi speqtro fo to metri iT dad gin -
daamnare vismo le kulu rima sa,rom lismniS vndo bal1l0-65d-
5 inter val Simer yeobda. TeT ri Tag vebis bi otes ti re biT
ganisazRvrami simi nim& rile talu ridoza 0,01 mkg/kg. am
poli pepid Ta kompleq sis speq tro fo to metru liske nire biT
gamoMe nilig na masSi 9 op ti kuri pi kis ar seboba. verti ka-
lu ri gel fil tra ciuliqgro maog rafi issa Suale biT G100
sefa deqsze gan xor ci el da am poli pepgi debis na re vis fraq -
cebis mi Reba, ris Se degadac ga moyofi liig na 9 fraq cia _
Ti Toeulfrag ci aSi 0,003 mkg/kg ci lis Sem cvelo biT . dad ge-

nil ig na, rom yvelaze togsiuri bunebiT xasiaTdeba VI
fraq cia.romelic 14 kd mo le kulu ri ma sis mgo ne poli pep
ti di aRmoCnda da mas Tavosi Tvisebebis gamo ewo da "sik -

vdi | -siberis fag to ri" ewoda. sin Tezir deba imunokonpeen -
tu rilim fo ci te bis mi er da ga aGia Zi ri Tadi sa si coc xlo
fun qci ebis daT rgun vis una ri.amave kvle vebiT dad geniliiq -
na,rom 14 kd mo le kulu ri ma sis mgo ne poli peqdids ga aQia
ci to toq si kuridaimu nosupre siuliefeq tida iwvevsdnnmtis
re dupli kaci is pro cesis Se fer xebas. egsperi metSi TeT ri
Tagvebis pe ri to neumis Rru Si aR niSnulipo | pedi dis Sey -
vani sas fig sir deba am naer Tis myi si eri ze mogneeba sac del



Lonely Lonely

obi eqze; cxo veleb Si mJRawndeba in toq si kaci is kli  nikuri
niSnebi _pa siuro badaadi namia, ra sac mohyvebato nur -klo -
nuri krun  Cxvddi, sun Tqgvis riT  mis dar Rveva da am naer Tis
ineqgci i dan 3-4 wuTis Semdeg cxo vele biiRu pebod nen. morfo -
lo giurikvile vebiT dad ginda, rom Si nagan or ganoebSi (gu
li, fil tve bi, Tir kmée bi,elen Tadalim fu rikvan Zebi)gan
vi Tare buli cvli le bebi msgavsixa si aTi saa: "sik vdi lis faq

to ris" Sey vanidan1wT -is Semdeg makco morfo lo giuradaRi
niS neba sis xlsav seoba, or ganoebi du ne konsis ten ci i saa, zo
m&i mo mae buli, mRvrie Se  saxedao bis. mik ro morfo lo giuri
gamokvle viT vlin  deba hi pae mia da sta zi, pa ren gimui uj

re debisci top laz mis SenRvre va, uj re debismo culo bisgaz
rda. 2wT -is Semdeg makro - damikro morfo lo giuricvli le
baniprog resirebs uj red Taci top laz m&iaRi niSneba hi a-
li nur -wvelo vanidis tro fia. Sem dgom etap ze (3-4wuTi)ad gi-
li agvs su raTis ki dev uf ro dam Ziméas da ad gilob ri vi
nekro zisfor  mire bas. mor fo lo giuricvli le bebigan sakuT -
re biT mkveT rad mJRav ndeba Tavistvin  Si. es cvli le bebi Tav -
dapir veladvlin debaneiro cit Tagajir jve biTdahi perqro -
mul ne iro cit Ta ra odenobis mo m& biT sen soro mao rul
vel sadatvi nisRe ro Si SemdgomsSi

vi Tar deba ner vuligso vilispe ri celu Ilu ridape ri vasku-
lu ri Se Supeba, ro méc prog re si rebs. sa gulis xmoa,rom am
poli pepidstoq siuro ba Senar Cunebulihgon da 17 wlis Sem -
degac. amasTan Sentdgo mikvle vebiT mi simci reko centra ci ebi
aRmcdCaiili ig na jan mrTel do noreb Si da da dastu re buli
igna misi maRali Sem cvelo ba sxvadasxva genezis kri ti kul

Tavdapirvelad 11 .. 7. " 1. 1717, es naerTi
warmoadgenda " . . 1Kataboluri procesebis gaagtivebis
produgts,romelsac yovelTvis aqvs adg i li  kvdomis

procesebis dros,Tumca Semdgomi kv | evebiT dadgenili
lyo,rom is aris kvdomisas aRmocenebuli anaboluri
procesebis produgti da mas asinTezireben
imunokompetenturi  T-limfocitebi. metic, dadgenili igna,rom
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geneli,romlebic am polipeptidis sinTezs ganapirobebe n,
dabadebisas gadaecema yovel adamians. Cveeulebriv pirobebSi

am genebis funqcia daTrgunulia sxva geni supresorebis
mier.sikvdilis gamomwvevi paTologiuri agentebis ,maT Soris
travmis,hipogsiis da sxva faqtorebis gavleniT organizmze

zemogmedebis dros ki am supresori gen o 1 " derepresia
xdeba,Sedegad aRniSnuli polipeptidis masinTezebeli genebi

maTi damTrgunveki mogmedebisgan Tavisufldebian da iwyeben

Asi kvdilis faqgtorisin gaZlierebul si

es ukanaskneli aRrmavebs organizmSi mimdinare paTologiur

cvlilebebs da sunTqvis centris damblis gamo iwvevs am

pirovnebis sikvdils.ase rom sikvdilis Camoyalibebasi

Senebisa da sinTezis procesebic monawileoben da

gar kveeeul wil ad si kdilic | DEV e
sicocxle.sagulisxmoa, rom msgavsi
xdebs siberis procesebis

dros,oRond SedarebiT naklebi intensivobiT.
sagulisxmoa,rom moxerxda am polipeptidis adamianis
sisxISi  aRmomCeni meTodis Segmna.is dafuZnebulia
Sebrunebul fazian Txevad qromatografi aze da aRmoCnda
rom es naerTi uaR r esad mcire koncentraciiT aReniSneba
zrdasruli asakis janmrTel adamianebs da misi Semcveloba
matulobs  2-jer moxucebulobis dros ,X0l0 6,0 -jer kvdomis

pro cesebis dros da aseTive suraTs vxedavl Cven
eqsperimentis drosac
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rogorc aRniSnuli iyo intagqtur TeTr  TagvebSi
war moebul i kvl evebi sas dadgens | i
fagtori si | e tda |dantaberebeli dozebi, pirvel

SemTxvevaSi am endotogsinis intaqturi TeTri Tagvebis
intraperitonealur sivrceSi Seyvanis Semdeg yvela es
cxoveli kvdeboda,meore SemTxvevaSi ki berdeboda.

am jgufis cxovelebs ukve meore kvridan daewyoT
adinamia, Tmebis gacvena,kanis gauxeSeba,gamoSroba, danaoWeba
da siber is sxva niSneb is gamoCena,romelTa int ensivoba
progresulad matulobda momdevno dReebSi.
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Electrophoresis in polyacrylamide gelof
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am jgufis yvela cxoveli gardaicvala egsperimentis
dawyebidan 55-62 dRis Semdeg. sagulisxmoa,rom moxerxda
Segmni | i yofiliyo- sfberis k v dfaqgtoris 0

sawinaaRmdego anatoqgsini da imunoglobulini. anatoqgsini
konstruirebuli iyo biogelis granulebTan glutaris
al dehi di s me SvvedoibliiTs fsa gktmesamedi filozis

mikerebiT,xolo imunoglobulini gamoyofili lyo

imunizirebuli TeTri Tagvebis intraperitoneuli ascituri

siTxidan da SemdeS oncentrirebuli iyo specialuri

filtrebis

meSveobiT. _agulisxmoa ,rom am anatogsiniT imunizirebuli
cxovelebi, Asi kvdilis fagtori si

intraperitoneulad Seyvanis Semdeg aRar kvdebodnen.aseTive
Sedegi iyo miRebuli cxovelTa intraperitoneul sivrceSi

Asi kvdilis fagtori so |l et al ur i
imunoglobulinis  erTdro ulad Seyvanis dros. aseve
anatogsini  da imunoglobulini  efeqturad icavdnen

cxovelebs As i k v-d isiberis faqtoris O damaber el

dozebisgan. saxeldobr, winaswar anatoqsiniT imunizirebul

da imavdroulad imunoglobuliniT namkurnaleb cxovelebs

aRar aReniSnebodaT am polipeptidiT gamowveuli daberebis
niSnebi.aseve uaRresad mniSvnelovania is faqti,rom
cxovelTaim jgufSi,romlebic winaswar endotogsiniT iyvnen
Nndaberebul ebi o anatogsini T LT
imunoglobuliniT mkurnalobis kursis damTavrebis Semdeg
siberisaTvis dama xasiaTebeli es niSnebi mkveTrad
umcirdebodarT, xolo zogierT Tagvs ugreboda
kidec.aRsaniSnavia,rom am preparatebis gamaxaalgazrdavebeli

efeqti ufro ukeT iyo gamoxatuli endotoqsiniT daberebuli

Tagvebis im jgufSi, romlebsac anatoqgsinis imunizaciasTan

erTad im unoglobuliniTac CautardaT mkurnaloba.
amasTan aRsaniSnavia is f aqtic, rom am preparatebis
Agamaxaal gazr dcfeqgigamexatuliyoaramxolod
endotogsiniT,aramed asakis gamo daberebul 2,5 -3,0 wlis
TagvebSic.am SemTxvevaSic am preparatebis
gamaxaalgazrdavebeli efeqti ufro ukeT iyo gamoxatuli

asakiT daberebuli Tagvebis im jgufSi, romlebsac
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anatoqgsinis imunizaciasT an erTad imunoglobuliniTac
CautardaT mkurnaloba  am TvalsazrisiT mniSvnelovania is
faqtirom am procesebis warmarTveli kodi im genebis
saxiT,romlebic siberisa da sikvdilis gamomwvevi am naerTis
sinTezis ganapirobeben, dabadebidanve unda gadaecemodes
adamiarebs da isini am genebs mTeli sicocxlis ganmavlobaSi

Tan unda atarebden.Tumca es genebi TavianT paTologiur
bunebas siberis dadgomamde an sikvdilis gamomwvevi
romelime faqgtoris aRmocenebamde sustad
amJRavneben,radganac maTi aqtivoba daTrgunuli unda iyos
geni supresorebis mier. Cveni varaudiT es supresori genebi
ganTavsebulniundaiyvnendnm  -isim ubnebSi,romlebic dRemde

Agenebi s nagvado i y o mi Cneul i -¢la
warmoadgenen,

*14 0" oo o A oA o 4T
L T T R N WU S PPV + N TSR B L
T AT N LTSN 1.7 v 17 0 77 v
LI A s B S IS Ik I RN T B
IV R I DTN I e HY A IR (SR TR TN B A B

ST TR A RPN I, N

T T E TV P I
U IR I I, oo T T I
e e T N T PP I R T
11 1. et 17 7T 10 e 41 1 17, "0
L " . saxelehi, - warmoSobis meqganizmebi da maT

mier gamovlenili biologiuri efeqtebi motanilia cxrilis
saxiT
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Ddasaxeleba GvarmoSobis Bbiologiuri
meqganizmi efeqti
granulo ci tur - hemopoezuri asti mdi rebs po li -
1ako fa guliko lo - |redebi otent uri he ma@ooetu ri
iamasi mdi re beli i redebisdi fe renci re -
aq to i asa da zrdas,
(GM-CSF)
granulo cituri zrdisne it ro fi le -
plo niamasi mui - hemopoezuri s pro duqci as, di fe -
> belifaq to re bi jredebi 2N ci re basa da momwife -
(G-CSF) as
mako makro fa -| hemopoezuri asti m astimuli reben
uli jredebi maoci to pezs
kol ko niamasi -
Wi re beli
faqto re -
|
(M-CSF)
RerZ RerZul hemopoezuri ur Ti urTierTq me
uj red Ta |jredebi ebs
aq to ri hano hemopa@tu ri
(SCF) rdis
(SCF) fag to reb Tan
eriT ro poeti ni hemopoezuri asti mdi rebs
(EPO) jredebi eriT ro iduluj red -
winamor bedebs
B-limfocitTa da -| hemopoezuri asti mudi rebs
al mde kulu ri jredebi B-lim fo ci te bs
rdis fag tori
MW -BCGF)
B-limfocitTa hemopoezuri asti mudi rebs B-lim -
rdis faq  tori jredebi ) cit Takul tu risxan -
BCGF) rZli vipro li feracia
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8 | hepao ci te bis hemopoezuri asti mudi rebs
rdis jredebi hegyao ci te bs
faq tori (HGF)
9 | le ikoz_main hibi - hemopoezuri Trgu navs plu ri po-
2 beli faq - jredebi 2n ci uri he maooetu ri
D Ti ler Zuli uj re debisdi -
(LIF) 2 ren ci re bas,
10| zrdis Trom boci - astimulirebs fib -
1 i faq - | hemopoezuri pb las te bis, gli  uri
D i jredebi i re debis, gluv kunTo -
(PDGF) ani uj re debis, epi Te-
sa da en do Telis uj -
> debis zrdas
11| zrdis tran sfor - Trgu navs bu nebri vi
iire bulifag to - hemopoezuri jle re bisaqti vobas,
_be ta (MIP-1) jredebi
12| inter fe ro nebi U, b| leikocitebi, gaaQiiaT anti viru su-
9. limfocitebi sim siv nis sa winaaR-
(INF a,INF b,INFy) |asxva \dego daci  to toq si uri
jredebi feqti,
13| inter le ikin-1al - | lim fo kinebi | uzrun vel yofs T-da B-
A j red Ta proli feraci -
(IL-1)00, s, zrdis IL2-is mi marT
> cepto re bis eq presi as
14| inter le ikin-1be- | lim fo kinebi | ainduci rebs T -lim -
A p cit Tapro li feraci -
(IL -1) S
15| inter le kin-2 lim fo kinebi | asti mdi rebs T-lim -
(IL-2). ) cit Ta proli feraci -
sa da di fe renci re bas.
Ai  erebs
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16| inter le ikin-3 lim fo kinebi | asti mdi rebs he m@o-
(IL -3) turuj red Tadi fe ren -
| re bisad reulsta di-
bs.
17| inter le ikin-4 lim fo kinebi | ainduci rebs CD4 T-
(IL -4) m fo cit Tadi ferenci -
> bis
18| inter le ikin-5 lim fo kinebi | asti mdi rebseo zi -
(IL -5) ofi le bisdi ferenci -
> basa da zrdas;
19| inter le ikin-6 lim fo kinebi | asti mui rebsT -lim -
(IL -6) b cit Ta wi namor bede-
is prli  feraci as,
20| inter le ikin-7 lim fo kinebi | astimulirebs T-lim -
(IL-7) p cit Tada ki le rul
j red Tapro li feraci -
sadadi ferenci aci -
cbas
21| inter le ikin-8 lim fo kinebi | asti mui rebsne it -
(IL -8) b fi le bis, T-lim fo -
it Tasub popula ci ebi-
adaba zo fi le bisge -
1daq Siss;
22| inter le ikin-9 monokinebi zrdis T-lim fo cit Ta
(IL -9) | coc xlixangrZliobas,
mafebs Rer  Zuli
j re debisaq ti vobas;
23| inter le ikin-10 monokinebi astimulirebs T-lim -
(IL -10) p cit Tapro |li feraci -
s daimu noglo bulin -
asekreci as
24| inter le ikin-11 monokinebi astimulirebs he  mao-
(IL-11) turuj  red Ta wi namor -
edebispro i feraci a-

adadi ferenci rebas
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25| inter le ikin-12 monokinebi astimulitrebs ci to -
(IL -12) g siuri T-lim fo ci te -
is, bu nelxi viki le re -
is, lim fo kingaaadi ve-
uliki  le re bis da mak -
A fa gebisci to li  zur
nars
26| inter le ikin-13 monokinebi asti mdi rebs T-lim -
(IL-13 ) cit Tazrda sada
roli feraci as,
27| inter le ikin-14 monokinebi asti mdi rebs gaaqti -
(IL -14) ebuli  B-lim fo ci te bis
roli feraci asda
rgu navs B-lim fo ci te -
is mi erimu noglo bu-
n Tasekreci as
28| zrdis tran sfor monokinebi asti mudi rebsfib -
iire bulifaqg to ri bb las te bispro i fe -
(TGF) A Ci as, ain du ci rebs
piTelisgan vi Tare bas
29| simsiv nis nek ro - monokinebi aqvs in feq ci uri da
isfaq to ri simsiv nuri
(TNF-alfa). rdis
sawinaaRmde
od.
war moadgens
endo genurpi -
D gens.
asti mui rebs
kata bolizms.
30| sikvdil -siberis limfokinebi aCqarebs siberes da
agtori els uwyobs sikvdilis
(ODF) rmirebas.
31| maoci tul -gemo monokinebi asti mudi rebs mo no-

aq Si ur i pro tein-

| te bis ge maag siss,
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/manoci tulge mo

g si uri da gama ag
virebeli faq to ri
(MCP-1/MCAF)

32| Mela  melanomis monokinebi asti mdi rebsmela no-
rdis lisuj redebispro i -
faq to ri > ra Ci as;
(GROa/M, GSA) .
33| inter fe ron_ gemdki nebi gemdki nebi dan war mo
indu ci re buli adgens gemaat raq -
pro te in tants mo noci te bisa
10 (IP-10) da T-lim fo ci te bi-
saTvis.
34| anTebi Tipro tein-| gemdki nebi asti mdi rebslim -
lal fa (MIP-11) fo cit Ta gemadaq -

siss,monoci te bis, T -
lim fo ci te bisada
eozi nofi le bis ge mo
taqg siss. Trgu navs ad -

re uli
SR TR I N (R N SO S A NN N R R
Tt oA L, .. hénpoetuf zrdis fag  _ to--’

rebsmi ekuT vnebagra nulo ci tur -mako fa guliko lo niamasi mu
i rebelifag tori (GM-CSF)romelic uz run vel yofs po Ili po-
tent uri he maoetu riuj re debis wi namor bedebis di fe renci re -
basa da zrdas, as ti mui rebsne it ro fi le bis, eo zi nofi le bis,

maoci te bisa da makro fa gebis aq ti , ° -~ bas.amave jgufisaa
granulo cituri ko lo niamagi mdi rebeli faq to i (G-
CSF)romelic zrdis ne it rofi le bispro duqci as,a@aebsne it -

ro fi le bis di fe renci re basa da momwife bas, msgavsia mako fa -
guliko lo niamasi mui rebelifag to ric (M-CSF)romelic as-
ti mdi rebs mo noci te bsa da makro fa gebs.am jgufis aris
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agreTve Rer Zul uj red Ta faq to ri (SCF)romelic as ti mdi -
rebsm”lo idur,lim fo citur daeriT ro iduluj redebis wina
mor bedebs.am jgufis aris erT ro poeti nic (EPO)romelic as -
ti mui rebs eriT  ro iduli uj redebis wi namor bedebis pro i -
fe raci asadadi fe renci re bas.maTi warmomadgenelia B-uj red Ta
dabal mde kulu ri zrdis faq to ric (LMW-BCGF),romelic as -
ti mdi rebs B-lim fo ci te bis zrdas.agreTve on kosta ti ni
M(OSM), romelic as ti mui rebs fib ro blas turi uj red ebis

zrdas. sagulisxmoa,rom he map, etur zrdis faq to rebs mi ekuT -
vneba agreTve B-uj red Ta zrdis faq tori  (BCGP. hepao ci te bis
zrdis faq tori (HGF), le ikoz_mainhibire beli fag to ri
(LIF),zrdis Trom bocitu li fag to ri (PDGF) da zrdis tran -
sfor mire bulifag to ri_be t 1(MIP-1),romlebic xasiaTdebian
sxvadasxva saxis biologiuri efeqtebiT.

inter fe ro nebi dan aR saniS navia alfa, beta da gama in ter fero -
nebi ( IFN-a, IFN-b, IFN-y).maT gaaQi aT anti viru suli, simsiv nis sa-
winaaRmdegoda ci to toq si uri efeqti,

lim fo ki nebi war maadgenen lim fo cit Ta funqciis bu nelrivre -
gula to rebs.maTgan aRsaniSnavia in ter le ikin-1 al fa  (IL-
la,yomelic uz run vel yofs T-da B-uj red Ta pro li fe raci as,
ando giuriefeq te biaxa siaTebsin ter le ikin-1betas( IL-1b). is
ainduci rebs T-lim fo cit Tapro li feraci asda iw vevs T-uj re -
debis mi er IL2 sekre ci as. limfokinebidan aseve aR saniS navia
inter le kin-2 (IL-2)isas ti mdi rebs T-lim fo cit Tapro li fera-
ci asada di ferenci re bas.aZli erebs NK-uj red Taci to lo giur
agi vobas; ganapiro bebslim fo kinagi virebuluj red -kiler Ta

(LAK) ganvi Tare bas, asti mdi rebs B-lim fo cit Ta pro li fera-
ci asa da imu noglo bulin Ta sekreci as. gaaGia anal geti kuri
mogneleba da ase ve aRWurvilia noot r _ huli efeqtiT

in” ter le ikin-3 (IL-3) asti mui rebs he m@oetur uj red Ta di -
fe renci re bis ad re ul sta di ebs. mas axasi aTebs si ner gis tu li

aqi voba hema@ooetu ri zrdis sxva faq to reb Tan. in ter le ikin-4
(IL-4)asti mdi rebs B-lim fo cit Tapro |i feraci asadadi fe ren-
ci re bas; uz run vel yofs B-lim fo ci te bis mi er IgE pro dugci as;
mogmedebs mak fa gebsadagra nulo ci teb ze.in ter le ikin-5(IL-
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5) asti mudi rebs eo zi nofi le bis di fe renci re basa da zrdas;
Iwvevs eozi nofi le bis fun qciis gaagtivebas -asti mui -
rebsmaTgemotaqgsiss.

inter le ikin-6 (IL-6)asti mui rebsmegakari oti pebis momwife basa
da Trom boci te bis pro duqci as, iwvevs T-da B-lim fo cit Ta
zrda sa da di fer enci re bas; asti mudi rebs imu noglo bulan -
Tasekre ci as. inter le ikin-7 (IL-7) asti mui rebs B-lim fo cit Ta

winamor bedebis proli feraci as, T-lim fo cit Tadalim fi kinag
ti vire bulki le ruluj red Tapro li feraci asadad ferenci -
aci as,lim fo tog sini ( LT anu TNF-, * ) mognelebs sxva dasxva ti -

pis uj re debze. es xor ci el deba zrdis fag tor Ta, ci to kinTa,
tran skrif ciisfag tor Tda uj redisze dapirulire cepto re -
bis gen Ta eqpresiis mo dula ci is meSveobiT
gemdki nebi dan aR saniS navia in ter le ikin-8 (IL-8) ro méic as ti -
mui rebsne it ro fi le bis T-lim fo cit Ta sub popula ci ebisa da
bazo fi le bis ge mdagqg siss; iw vevs neit ro fi le bis ga agi vebas
li zo somis fer metifaga moyofa sadadeg ranula ci asain duci -
rebs LTB4 gamosvlas ne it ro fi le bidan. zrdis maoci te bis
msgagebas endo Telis uj re debTan. gemdki nebidan in ter fe -
ron_in ducirebuli pro tein_ 10 (IP-10) asti mdi rebs T-
limfocitebs, mak ro fa gulian TebiTi pro tein-1al fa ( MIP-11)
. asti mdi rebs mo noci te bis, T-lim fo ci te bi sadaeozi nofi le -
bisge mdaq siss.makro fa gurian Tebi Ti pro te in-1beta - MIP-lasti -
mui rebs mo noci te bisada T-lim fo ci te bis ge mdaq siss. mo no-
ci tul -gemaaqgsi uripro tein-1/mmoci tulge maaqg siurigama ag
ti viebeli fag to ri (MCP-1/MCAF) asti mudi rebs mo noci te bis
gemdag siss, his ta minis ga noTavisuf le bas bazo fi le bidan da
are guli rebs mo noci te bis mi erci to kinebis pro duqci as. NTEC
(RANTES)-uz run vel yofs his ta minis ga molravi suf le basbazo fi -
le bidan. mda nomis zrdis faq to ri ( GROa/M, GSAjasti mui -
rebs ne it ro fi le bis ge mdaqgsis sa da mela nomis uj re debis
pro li fe raci as;

maoki nebi dan aR saniS navia in ter le ikin-9 (IL-9),romelic amaR -
lebs Rer Zuli uj re debis aqg ti vobas da uz ru nevel yofs eriT -
ro poezs.in ter le ikin-10 (IL-10) Trgu navs mako fa gebis aqti vo-
bas, aseve akni nebs monoci te bi sa da makro fa gebis mi er an Tebis
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sawinaaRmdego ci to ki nebis pro duqci as. inter le ikin-11 (IL-11)
adi erebs he magpoetur uj red Ta wi namorbedebispro i feraci -
asa da di ferenci re bas.inter le ikin 12 ( IL1) -zrdisci  to toqg si -
uri  T-lim fo ci te bis, bu nelri vi ki le re bis, lim fo kinadi vire -
buliki le re bisdamak ra fa gebis aq ti vobas.in ter le ikin-13(IL-
13) asti mui rebs B-lim fo cit Ta zrda sa da pro li feraci as,
aindu ci rebs B-lim fo ci te bis mi er IgE sin Tezs.in ter le ikin-14
(IL-14) asti mdi rebs B-lim fo ci te bispro |i feraci asdaTrgu -
navs mito genadi vire buli  B-lim fo ci te bis mi er imu noglo bu-
lin Tasekreci as. IL1 re cepto re bisan tagonisti - Trgu navs IL1
biolo giur aq ti vobas misi re cepto reb Tan da kavSire bis
gziT.he pain dakavSire buli da epi  der miuli zrdis faq to ri
(HB-EGF)asti mui rebs gluv kunTovaniuj redebisadafib rob -
las te bis pro i feraci as. inter le ikin-15 (IL-15) asti mui rebs
T-lim fo cit Tebs. zrdis tran sfor mire buli fag tori (TGFa)
asti mdi rebsfib rob las te bispro |i feraci asdaain duci rebs
epiTelis gan viTare bas. simsivnis nekro zis fag to ri (TNF-a).
TNF-al ,romelic war maadgens endo genur pi ro gens. asti mui -
rebs ka ta bolizms da Trgunavs infeqciur dasimsivnur
procesebs.

dadgenil i a, rom Acitokinur i Suehamd &x @ebsi s
war maadgenen anTebandelici  to ki nebi, rom le bic pro ducir de-
bian mako fa gebis da T&tLlim fo citebismier + " ~ " _ " hade,-.
rn uli da sxva saxis an ti genis sti mda ciis sa pasuxod , 1~
.1t eyt 717" 11, anTebdngeli i -
to ki nebi damcvelo biT rols as ru le ben, rad ganac isi ni uz -

run vel yofenin feqci iske ra Sida mé&e bi Tir aodenobis efeq to -
ru li uj re debis (ne it ro fi le bis, makro fa gebis) mo bili zebas,
asti mui re ben maT fa goci tur, bag teri ci dul ag ti vobas da
aindu ci re ben anti genspeci fi kuri pa suxis gaS vebas. es ki uz -
run vel yofspa To genurian ti geniseli minaci as.unda aRi niS nos,
rom an Tebadi ci to kinebis damcvelo biTiro liga movin deba
m&in, ro desacesmedi ato re bilo kalu rad moq meeben anTebis
kera Si,maTi mo Warbebuli pro  dugcia ki iw vevs baqte ri ul -toq -
si kuri So kisgan vi Tare basadaor ganuldis fun qci as,racle -
talu riga mosavlismi zezixde basepti uripro cesebisad re ul
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eta pelze.sis te mui an Tebis zed mdé& ga mowi

nebis Ta vidan asa-

ci leb lad or ganiz mSi er Tveba negati uri kon tro lis me ganiz -

méi, rom le bic uz run vel yofen an Tebis sa winaaRmdeyo ci

kine bi sa da anTebamdli ci
duqgci as.

to ki nebisxsna diin hibito re bis pro

cxrili
Acitokiqgari Sxalisfi aRmocenebasSi
komponentebi
anTebis xel Semwyobi anti anTebi Ti
faqg to re bi konponerte bi
T TNF A&,i ber e qIL-2,IL-10
1 sik vdi lis 1 b-tran sfor mei uli
 fagtori o 9 zrdisfaq to ri
M1 IL-1,IL-4, IL-6 M IL-1 re ceptor Ta
1 pros tag lan di nebi 1 anta gonis ti
1 le ikot ri enebi 1 TNF O-re cepto ri
1 ki ninebi 91 IL-2 re cepto ri
1 Trom boci te bis
1 gamadi vebelifag to ri
1 ointer fero ni
T NO,02mapo du ci re beli
1 faqgto ri
1 konple metis fag to re bi

to -

mor
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ci to ki nebisre gulaciisdar Rveva,raczo gierT Sem TxvevaSi
A cto kinuri ga rS xal i s 0 xiB@gvev li neba, mniSvnelovan
rols asrulebs R B O A, A T
1. 1 . L cnoBiérepis sxvadasxva donis
darRvevebSi, igneba es encefal opaTia, sopori Tu
koma.amasTan citokinebis regulaciis darRveva

mniSvnelovanwilad ganapirobebs gulis riTmisa da
gamtareblobis sxvadasxva saxis darRvevebs, hipotonias,

tagi - an bradipnoes,sasunTqgi moculobis da sunTqvis
wuTmoculobis Semcirebas, RviZlisa da Ti rkmlebis
fungciis daTrgunvas. citokinebis reglaciis moSla

agreTve monawileobs mozrdilTa respiratoruli distres

sindromis, diseminirebuli sisxlZarRvTa Sida Sededebis
sindromis,endogenuri togsemiis sindromis da sxva im

mravalricxovani da mravalferovani paTog enezuri
meqganizmebis CamoyalibebaSi,romelTa saboloo gamovlineba
poliorganul i ukmari sobaa am Tval sa
gari Sxal i sA cganoklieebebiiaRwerilia sefsisis :
ASARSCow-2 virusiT 1 1 _~ + 1 Idhavadebid 5 dros,.misi
gamovlineba aseve aRwerili iyo A S AR S f¥irusis

sawi naaRndego vaqcinis gamocdi s d
siWar bi sfi fenomenis _salxlilT" da -~sixv'a..

jamolyof en Aci tokinur i g avi Tiari® bisdam sté - g a |
di as: pir velista  diaSi adgiliagvsci toki nebispro dugcias
lo kalu r. sivrceSi trav mis, in feq ci is da sxva agentis sa pa
suxod. am dros maT SeuZliaT Sea _rulon da cviTifun  qci -

ebi: monawile oba miiRon Wri lo bebis Se xor cebis pro cesSi
da gaanadguron am midamo Si SeWrili pa To genuri mik roor -

ganiz mei. me re
sta diaSi warmoebs ci  to ki nebis ga moso la sis xlis mi  mog
cevaSi.maT aqvT unari ga adi uron neitrofilebi,mak ro fa ge-
bi, Trom boci te bi, ga zar don zrdis hor mais da sxva

faqtorebis pro duqcia. es procesi kon tro lir deba pro an
TebiTi me di ato re biT da ma Ti en do genuri an ta gonis te biT,
romelTa Soris mniSvnelovaniain ter le ikin 1,2, 10, 13simsiv -
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nis nekro zis faq to ri da sxva citokinebi.nor méur pi  ro -
bebSi ci to kinebs Soris ba lan sis Se nar Cunebis xar jze ya -
lib debaWrilo bis Se xor cebis, paTo genurimik ro or ganiz me
bis ga nadgure bi sa da ho mesta zis sxvadasdxva para metrTa
Senar Cunebi s piroba.

meame sta diaSi,romelis drosac sicocxlisaTvis saSisi
mdgomareoba yalibdeba mimdinareobs an Tebi Tire acci is ge -
nerali zeba.xolo im Sem TxvevaSi ro desac mare guli re bel

sis te mebs ar Ses wevT unari Se inar Cunon ho mesta zi,do mini-

re bas iw yeben destuq ci uli ci  to kinebi da sxva me di ato re -

bi.ra c iwvevs ka pila re bis en do Teli umis fun qci i sa da gan -

vla do bis dar Rvevas anTebi Tike re bisfor mire basdapo li -

or ganuli ukma so bis gan vi Tare bas.

citokinuri gari Sxal i s mkuX nal obi s

umTavresmimarTulebas gulis
fungciis da sisxlismimocevis aRmdgeni saSualebebis
gamoyeneba warmoadgensp Soris upiratesoba unda mieces
alfa da beta adrenerguli saSu alebebis gamoyenebas
noradrenalinis da dobutaminis saxiT,romelTa dozireba
da intravenuri infuziis siswrafe klinikuri suraTis da
paraklinikuri monacemebis monitoringis fonze unda
mimdinareobdes.am preparatebis infuzia umjobesia
laviwgveSa venaSi an sxva rom elime magistralur venaSi
mimdinareobdes.sunTqgvis mwvave ukmarisobis koreqcia
dasawyisSi SesaZlebelia Jangbadis inhalaciis meSveobiT
warimarTos,maT soris A Cy p amRibis meSveobiT,magram
xelovnuri sunTqvis arainvaziuri meTodebis gamoyenebis
uefeqtonis SemTxv evaSi saWiro xdeba trageis intubacia da
xelovnuri sunTqvis invaziurimeTodebis gamoyneba,romelic
dasawyisSi umjobesia warmoebuli iyos xelovnuri
arakontrolirebadi meTodebis gamoyenebiT, ,xolo
uefeqtobis SemTxvevaSi es ukanaskneli SesaZlebelia
Canacvlebuli ignes xelovnuri sunTqvis kontrolirebadi
meTodebiT.rogorc erT,ise meore SemTxvevaSi wuTmoculoba
sasurvelia SenarCunebuli ignes zomieri hiperventilaciis
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reJimiT (moTxovnaze 10 -20%iT meti),romlis drosac sasunTqi

moculoba sasurvelia Seadgendes 500 -700ml,xoloJ  angbadis

inhalaciis doza ar aRematebodes 5 -7l/lwT. orive

SemTxvevaSi sasurvelia gamoyenebuli ignes periodulad

dadebiTi wnevis Segmna amosunTqgvaze, romlis sidide

sasurvelia Seadgendes 5  -7sm.wy,svets.am fonze Fio2/Po2 unda

aRematebodes 250mmMHg .xelovnur sun Tgvis meSeobiT

sasurveli Sedegis miuRwevlobis SemTxvevaSi

mizanSewonilia mkurnalobis procesSi membranuli

oqgsigenatorebis gamoyeneba.mkurnalobis mTeli procesi

unda mimdinareobdes sedaciisa da analgeziis,xolo

saWiroebis SemTxvvaSi intravenuri narkozis fonze.

hipierkoagulaciis da sisxlZarRvTa Sida Sededebis

sindromis  mkurnalobis  mizniT  aseve  sasurvelia

drotekogin alfas an pronolgirebuli mogmedebis heparinis

dabalmolekuluri derivatebis gamoyeneba. bolo

droindeli  dakvirvebebiT dadebiT SedegebTan aris

dakavSirebu li deqsazonis gamoyeneba saSualo Terapiul

dozebSi, xolo Cveni gamocdilebiT es procesebi umjobesia

warimarTos interleikin -2  permanentul ” " R
_rac ,xels uwyobs citokinebis mier sxvadasxvasaxis

paToIoglurl efeqtis gamovlinebis bloks.sagulisxmoa,rom

es preparati am TvalsazrisiT S N -~ + L Cvenhs! 1 |

KlinikaSi  igna gamoyenebuli da am TvalsazrisiT

gakeTebuli  publikaciebic  pirvelad CvenTan igna

Sesrulebuli,

mkurnal obi s monitoringi u n d asebabis md i
markere b i ssaxeldobr sis xli sSrat Silag tatis,bi Ii ru -
binis, kre ati ninis, IL-2 da sxva " : " umbditgringis

fonze ,romlis drosac oq sigenaciis ko efi ci enti
sasurvelia SenarCunebuli iyos P.0./Fi0O2<250mm.Hg xolo

sisxlis arteriuli wneva aranakleb 100/60mm.Hgdoneze.
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prog nozul monacemad miC neuli unda iyos or ganoTa sis -
te mbis fun (qci isdar Rvevisdro uliSe fa seba, rad ganer Ti
si ste misuk ma sobisasle talo bismaCvenede bimer yeobs 25 -
dan-40%mde, oris Sem TxvevaSi 55 -60%mde, sami sis te misda zi -
anebi sas 75-98%, xolooT xidame tisis te misda zi anebis Sem-
TxvevaSi 100%-mde.
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teq ni kurad he maosor bcia mar t ivigan saxor ci ele belia. kla si-
kur Sem TxvevaSi gmni an sis xlis eq sra kor porul
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wres.romelSic rTaven sor bentiT sav sesaperfu ziore zer vu-
arebs,. per fu zia mimdi nare obs zo gadi an re gionuli he pai -
ni zebis fon ze. per fu zi is sis wrafe 50 -300 ml/wT, xo lo xan -
grZli  voba 1-4 sT.Cveule briv sam kur nao efeq tis mi saRebad
hemasor bci is er Ti se ansis Cata re ba sakma si ar aris da
mordevno sen sebisra odenoba, xangrZli vobada Tan mindevro ba
damdi debulia avad mydis mdgo mae obaze da wi na seansebi s
Sedegad mi Rebulefeq tze.aserom,Ti Toeuliavad mydis Tvis

saWiro xde ba hemasor bci is 2 ,0-5,0 da zog jer m eti se ansebis
Cda re ba. hancsor bci is se ansebi sas ga moyenebuli sor berte bi
mya sub stra te bia. gaadgi vebuli nax Siristi  pis sor bene -
bis mi Reba Ziri Tadad sa mi gvare obis masali dan xde ba. es ma
sale bia:minealu ripro duqgte bi _tor fi, nax Siri, mu ranax -
Siri, an tra ci di, kog si, nav To bis ga damusavebis pro dugte bi
da sx va.mceare uli da cxo velu ri ma sale bi _na xer xi, cxo -
vel Ta Zvle bidasis xli, qo qosidasxva.sin Tezuripo |i me
re bi. henasor bci is miz niT ga moyenebuli nax Siris sor  bente bi
er Tgvaro vanidafo ro vani,kar giad sor bci uliTvi  sebis mqo -
ne nawila kebis gan unda Sed gebodes.

kri ti kul mdgo mae obalTa medi ci nis kli  ni kaSi he mosor bci is
Cveebad un da CaiT valos eg zo genuri in toq si kaci ebi, gar kve-
uli Se degebi Se saZoa mi Rebul ig nes agreT ve endo genuri
bunebis im gvari tog semiuri sin  dro mis sankur naod, ro mel -

Ta Camoyali bebaSic wamyvan meganizms RviZ lis an Tir kmlis
ukmao baasrulebs. 1 L+ 1 _t _ 1 .mdddisefeq tulro -
ba ~ 1. _ . . mkqg bebiT, 17 T Fda’
S " o4 .+ gdmoweuli kri . "ti"kuli mdgo mae -
obebisas,- 1111 1 T R e T LT

SN AT B R D N
R E R I A T AVRN SR B AP B
hemosor bci isudi desnakladun daCaiT valos sor benTaara -
seleq ti uri una ri, ag reT ve sis xlis plaz mui da for miani
ele mete bisda zi anebisdi dial baTo ba,.hanaor bci isnak lad
unda CaiT valos nax Siris da sxva sor berte bi s sis xlis cir -

kula ci aSi mox vedrac. sis xlis mi mogevis mci re wre Si mox -
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vedri liesgra nule bi xSi rad au are seben fil  tve bis per fu -

zias, rackurin 8o tvebi sd8 417" +ii T
L~ -t o 7 1T v . L ar sebdbj sas-am ukanas-

kndis su raTis gaR rmavebiT mTavrde ba.1 . {1+ 1 -7 L1
SR i S E P T I IS B I .~ davad” - -

mydebs 1 _ L hemosor bci isasar cTuiS viaTiafsev do aler gi-
ulire acci ebic,ro mel TaTan mxle bikan kali da hiper Ter mi,
1" xSirad mkveT rad au are sebsise dac kri ti kulmdgo mae o-
baSi myof avad myof Ta mdgo mae obas. aseve xSi ria me ora di
imunodefi ci tis su raTis gaR rmavebis SemTxvevebic,miT ume -
tes,romesimu nodefi ci tisxva mravalmi zez Ta gamo ise dac

aReniSnebaT 1~ 1 7 e I alvadrhyp‘"‘
febs.

ool 1, T Y I R A 4
S I T T EL S BN RO
L T B 11 7 11 1 e, "Ld71,
147, """ " Lavadmydeb _ " 4 1. kLT 7 T T LT
N e T T "y T "y K A A Y S TR
LA T nT AR 11

- 1. 41 ” LT A N T
plaz mé&e r ezi. sis xli dan plaz mis gamoyofaa. ar si sis xlis

plaz mui da uj reduli kom ponerte bis er TmaeTis gan
11 1 _ . Ldaamlukandskndisdo norisplaz  maJanda(an)
plaz mis Senctvle leb Taner Tad ukan ve or ganiz mSidabru neba-

Si gama xate ba.sarkur nalo efeq ti ki _ sis xlis plaz magan

er Tad or ganiz midan toq si nebis da sxvapa Tolo giuribu ne

bis kom ponente bis, . 1~ _ .~ " _ i le_basi ényare ba.
plaz md&e re zis er Ti se ansi sas avad mydi dan re alu rad mxo -
lod 1,5 2 lit ramde plaz mis gamocvla da am plaz mis do -
norisplaz  miTdaplaz mis Senctvle le biT Canacvle baadasaS-
vebi. mi uxedavad amisa sankur nao efeq tisak maddi dia,rac

fri  ad mniSvndo vania kri ti kul m dgo mae obaSi myo fi avad -
mydis ga dasar Cead. TumcarTu liaplaz mée re zisga moyene-
bakri ti kulmdgo mae obaSi myofimavad mydeb Si,ro mel Tac
arasta bilu risis xlis mimogeva gaaQiarT.
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sis xlis uj re dul da plaz mur konponerte bad gancal kevebis -
Tvis ori gza ar sebobs. wyvdi lire Jimidauw yvetire Jimi.
wyvdi li re Jimisas ste ri lur pi  ro bebSi po li €Tile nisre -
zer vuareb Si ag ro veben 500 ml -mde sisxls he pain Tananro -
mé mesxvasta bili zator Taner Tad,amasTansis xlisga moS
vebis sis wrafe 10 -30 wuTandea da da mdki debulia avad mydis
sis xlis  mimogevis mdgo mae obaze. sisxls 15 -30 wuTis gan mav
lo baSiacen tri fu geben 1500t 3000 bru ni/wTsis wrafiT, plaz -
mas gadaRvri an, xo lo for mian ele metebs xsni an imave mocu -
lo bisnat ri umisqglo ri disizo to nurxsnar Sidaukan ve ub-
ru neben avadmyofs. Cveuleb riv ata re ben wyvdi i plaz mée -
re zis 6 -dan 20-mde seans. seansebis mo nacvle obadro Sida mo
ki debuliaavad mydismdgo mae obaze,agreT vesis xlis ganmo-
saci le belikom ponertis kon centra ci aze..

uwyveti re  Jimisas plaz mé&e re zi xor ci el deba speci alu ri
sepaato rebis (, , Ami c & nda éxya) heS/eobiT. ami saTvis
mais tra lur ve nebs an magis tra lur da pe ri feri ul ve nas
Sorisgmni ansis xlismi  mogevis eq stra kor porul rTa ven se-
paators. ve nidan wamaosuli sis xli ga ivlis se paator Si,
ro mel Sic 1200 t 1500 br/wT sis wrafiT mo muave ro to ris
me®eo biT xde ba misiplaz mad da for mian ele mete bad ga mo
yofa. amis Semdeg es kom ponerne bi gan cal kevebuligze biTmi -
emarTebi an; plaz mé&e re zi sasplaz maiRvre ba, xo lo for miani
ele metebs emate ba do noris plaz ma, al bumini an po |i eleq -
tro li tu rixsna ridaukan veubrun deba paci ents meoreve nis
meSeo biT. uw yvetire Jimisplaz méere zisTi Toeulise ansi-
sas xde ba 1-2 lit ramde plaz mis gawmeda, xo lo Ti  To eul
avadmyofs utar deba 3-12 seansandle plaz mé&e re zisuw yvdise -
ansi.

plaz maor bcia. plaz m&e re zis Se degad se pai re buli plaz -
mas ro mé me sor bentize ga ta re bis gaw medis Sem deg, or ga-
niz mSi abru neben. hanasor bci asTan Sedare biT sis  xlis uj re -
duli kom ponene bis da nakar gebi uf ro mci rea, ra mduisi ni
uSualod sor bertTan Se xebaSi ar mo di an. Tumca meTo dis am
dadebiT mxares, Ta vis mxriv uar yofi Tic ax lavs. saqg me s
aris,romtoq sin Tasak maddi dikon centra ciaarc TuiS Vi -
aTadplaz maSaner Tadsis xliskom ponerne bisci top laz mur
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mebra nelzec ari an adsor bire buli, ase rom de toq si kaci is
efeqtiT plaz maor bcia zo gierT Sem TxvevaSi Se sadoa Ca -
mor Cébodes hemasor bci as. amadan, sis xlis uj re duli ele -
mete bigar kveulira odenobiT plaz m&i mi siga moyofis Sem -
degac rCe ba. es gansakuT re biT exe ba Trom boci tebs. plaz mis
sor benize per fu zi isaski Trom boci te bistrav mire bisal ba-
To ba manc rCe ba.plaz maor bci isas di dia Trom bocit Ta da
plaz murkomponeriTada nakar gi(al buminebi,fer mete bi,cxi -
méi, eleq tro li te bidasxva 10 -30 %.) da Canacvle biT Te ra -
pias saWro ebs. eqstrakorporuli detogsikacia:

plazmaferezis wyvetili reJimebi.am dros el minir debi an
andi la toq sinebi_  C3a, CbhaanTebis sa winaaRmdegoci to ki ne
bi (TNFa, IL-Ib, IL-6, IL-8), C 2 mikrog lo buli ni, Uamia za, kre -
atin fos fo ki naza, tu te fos fata za, tran saminazebi,

” r ”

citokinebi da sxva <17 ] N S
imunosor bcia,imu nosor berte bis meSveo biTsis xli dan dasxva
biolo giuri siT xeebidan am Tu im kom ponernis ga mdeq vaa.
imunosor bernti Se icavs myar sub stra tebTan kerémul 66 a
konponertis sa winaaRmdeyo antis xeulebs, rom le bic Ta vis
mxriv ukav Sir debi an am konponents da ga mde gaven mas Txeva-
di ga re madan.
imunosor bci is pir veli Kili ni kuri ga moyeneba iw yeba 90-ia ni
wle bidan, ro desac v.stof ler ma da Tanansromleb ma (1981w)
oja xuri hi perqoles teri nemiT Sep yro bil avad mydeb Si ga -
ma yenesimunosor bcia,rom lisimu nosor bertis,dam Wer 6 & k
ponertebs - li popro teidis sa wiinaaRmdego antis xeule bi
war maadgendnen. e. Ro bin sonma da Tanandromleb ma (1981w) n®
xer xes re zus -konflig ti an avadmydeb Si eriT ro ci te bis
stro mae monzadebuliimu nosor bertiT an ti re zus an tis xeu-
le bis ga mdeq va.kri ti kul me di ci naSi imu nosor bci is pir ve-
i  eq spei metuli da in ni kuri. ga moyeneba 1983w

L R T T LT I (-
la Zes ekuT vnis; am SemevevaS| sta fi lo kokurisef sisiTga -
moweuli kri ti kuli mdgo mae obis sa lik vidaci od cxo ve
leb sa (ZaRle bi) da Sem dgom avad mydeb Si war ma&e biT mo xer -
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xda sta fi lo kokis mik rob Ta datoq sinTaeli minacia an tis -
tafi lo kokuri imu noglo bul inis Semcvel imu nosor bertze
sis xlis 60 -150 wuTi ani per fu zi iT.

teqg nikuradimu nosor bciamar ti vigan saxor ci ele belia.iq mne
basis xliseq stra kor poru liwre daamwre Siir Tvebasaper -
fu zioqi la Simo Tavsebuliimu nosor beni,romelic ori na -
wilis gan Sesdgeba: aqti uri anu ,,dam We i 0 widian tis xeu-
le bia. es uka nasknel nida kavSire buli ari an matri cas Tan. an-
tis xeule bis mi Reba xde ba cxo vel Ta imu nizi re bis an mo nok-
lo nuriuj re debis mo Senebis gziT. rac Se exeba matri cas um-
Tavre simoT xovnamis mimarT wyal SidasiT xeebSiux snado ba
da sis xlis uj reduli da hu mau li kom ponernte bis mi marT
iner tu li da mdkidebule baa.yvéa ze mar tiv Sem TxvevaSi imu-
nosor bentis mat ri cad Se saZoaga moyenebuliq nas gaadi ve
buli nax Siris gra nule bi,zog jer imu nosor bertis mat ri cad
iye neben poli akri la midis gels, rom lisgra nule bisdi amet-
ric 10 -37 mkm meyeobs, amasTan wi naswar ax denen am gdis
gaadi vebas fos faturbu fer Si (PH =7,4), antis xeule bis mi -
kere ba gelis gra  nuleb Tan ki xde ba 20-25% glu tarisal de-
hidis meS veo biT. es uka naskndige Ilismat ri caSier Tveba mi-
siga adti vebispro cesSipo li kondensaci is gziT. rac Se exeba
madanci lismo le kule bismi er Tebas, es xde ba aminomlavebis,
gansakuT re biT li  zi nis ami no- da amidis jgu feb Tan gi miur
re acci aSi Ses vliT.am gvarad momzadebulige lisak madsta -
bilu ria, mi si 1,1 ml ikav Sirebs 3,2 mg ci las, rac sak mad
m&ali maC venebelia. xSir Sem  TxvevaSiimu nosor bertismat ri -
cad iRe benci lo van naer Tebs, magali Tad xa ris an ada mianis
Sratisal bumins. glu taris al dehidis meSveobiT, ro méc
ikav Si rebs ami nomJavebis, sa xel dobr i Zi nis yamnoj gu-
febs.amgvari we siT momzadebuli imu nosor berte bi maRali
efeqtu ro biT xa si aTdebian.ama3anisi niga ci le biTuf robi -
o SeTavsebai ari an sis xlis kom ponerte bis mi marT, vid re sxva
wesiT mom zadebuli sor berte bi.

1r sebobs imu nosor bentTa mom zadebis sxva we sebic, mag ram ma
Ti kli  nikuri efeq tu ro ba egstra kor porul wre  Si ga mocsaye-
nedad nak le bad aris Ses wauvi i
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dRende imu nosor bci iskli  nikaSiga moyenebis SemTxvevebi arc
Tuise xSi ria.masxelsuS lisper fu zi is Tvisga masadegimu -
nosor benTa ko merci uli we siT war mecebis mo ugvareblo ba.
kar gi se leq ti uri Tvi sebebis gamo imunosor bci as uaR re sad
di di per spegi vebiga aQia. mT umetes Tuga viT valis winebT,
romimu nosor benTaaq ti urina wilis_an tis Xxeule bis mi Re
bis prob le ma dRe saTvis ne bis mieri, Tun dac da bali mo le -
kulu r imasis mgo ne niv Ti ere bis mi marTac aRar ar sebobs. ase
rom mo m&al Si sxva dasxva saxis sor benTa ko merci uli we -
siT war maebis mog vare bis SemTxvevaSi maTi ga moyeneba Sesaz-
loa gax des umTavre si faqg to ri de toq sikaci is pro cesebis
efeqtu rad war marTvi saTvis. di dia imu nosor bci is ga moyene
bis per spedi va kri ti kuli Tusxvapa Tolo giur mdgo mae o-
baTa eqsperi metu limo deli re bis saqg mé&i da sxva.

imunosor bci isgar Tule bebi pragti kulad mci rea, aR saniS na
via fsev do aler giuli ti pis hi perTer miuli re  acci ebi, rac
imunosor bentis mo sanzadeblad ga moyenebuli ma sale bis cu -
digaw medisxa ris xiT Se iZle baaix snas, aseve xangrZli vi(120
wuTze meti), per fu zi isas imunosor benti arc Tu IS vi aTad
jir jvde badaara Tuxel meredga mosayenedad,ara meduSu-
alod am se ansis war marTvi saTvisac ki uvar gisi xde ba, ris
gamoc saWiro xde ba misi axa li ,,ulu febi T O6Wae .gac am

meTodis umTavres nakls warmoadgens. 1. 417
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*respiratorebiT Terapia _ axali korona  virusiT
dainficirebul Kritikul avadmyofTa umravlesoba

saWiroebs amis mizezi mozrdilTa respiratoruli distres

sindromis mier gamowveuli sunTqvis mwvave ukmarisobis

suraTia,romlis drosac gazTa cvlis adeqvaturi saxiT
ganxorcieleba JangbadiT sunTqvis arainvaziuri meTodebis

gamoyenebi L .~ L _ 1" Selzlebelj %deba.Tavis mxriv
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mozrdilTa respitaroruli distres sindromis
Camoyalibebas, romel "c xSirad danangis  sindromis
saxeliTac moixsenieba samxreT vietnamis im provinciis
aRsaniSnavad sadac is pirvelad iyo aRwerili amerikeli

samsedro egimebis mier vietnamis omis dros daWril meomarTa

Sori _.axali korona virusiT dainficirebul pacient L1 7
pnevmoniis gard a virusis zemogmedebiT gamow +reuli sxva
paTologiurimeganizmebi ~~ uwyobenxels ." « 7 ~ + 1 v _11.1" _

sasunTq gzebSi lorwovani garsis ujredebis masiuri
dazianebis da alveolebis amomfeni  surfagtantis
ganadgureb 1.am TvalsazrisiT aseve mniSvnelovania
filtveb 7 sisxlis mimoqcevis moSla ~ rac upiratesad
diseminirebuli sisxlZarRvTa Sida Sededebis sindromis

prog resirebiT aris gamowveuli,Tumca am TvalsazrisiT

sagrZnob rols citokinebis cvlis moSlac asrulebes
romlebic garda imisa,rom Tavad iwveven sasunTqi gzebis
lorwovani garsis ujredebis destruqcias da surfagtantis

daSlas, filtvebis sisxlismimoqcevasac auaresebe n
Tromboemboluri procesebis stimulirebis gamo.
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1 . 1 +SeémTxvevaSi CasunTqgvis agtisas sasunTq gzebSi igmneba
garkveuli sididis wneva, romelic ganapirobebs S esabamisi
moculobiT haeris Cabervas. amis paralelurad iyeneben
CasunTqvis da amosunTqvis inversiul fazebs, U B

CasunTqgva yovelTvis ufro xangrZlivia, vidre

amosunTqgva.ase rom, es aris xelovnuri sunTgva marTuli
wneviTa da inversiuli sunTqviTi fazeb IT . amgvari tipis
sunTqva mniSvnelovnad aumjobesebs gazTa cvlas TviT

filtvebSi arsebuli Rrma cvlilebebis drosac ki, igneba

es respiraciuli distres -sindromiT, masiuri pnevmoniiT Tu
sxva paTologiiT ganpirobebuli procesebi.amasTan 1
reJimis gamoyenebisas ar  xdeba filtvebis perfuziuli

procesebis daTrgunva 1 1 gaz. s ganawileba filtvebSi
ufro Tanabar 11 7 17 11_~uLingklebia filtvebSi

barotravmis ganviTarebis albaToba 1 1ufro metia

filtvebis aramofunqgcie alveolebis amuSavebis

SesaZlebloba . L  %agrzZnoblad mcirdeba filtvebis

moZraobis amplituda,ra ¢ . _ _ ~ érTgvar, mosvenebul a
mdgomareobaSigala _ 1o+l 1 1 _ "~ ~ o 7 o7 41

L 11" N L1 1
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sagulisxmoa, rom amgvari wesiT xelovnuri sunTqvis
ganxorcielebisas saWiroa mudmivi mon itoringi,,auto -PEEPO
iIs aRmosaCenad. sagme is aris,romrom xanmokle amosunTqvisas

zogjer amonasunTqi haeri ver aswrebs sasunTqi gzebis
dacarielebas da amiT amosunTqvis bolos sasunTq gzebSi

maRali wnev ” _ 1 . . . 1SesaZleBloba " L,auto -
PEEPO . _ ® 1 dafisakuTrebiT xSirad R T
maRalsixSiriani xelovnuri sunTqvis meTodebis

gamoyenebisas;] _ . + . Xxelovnuri  sunTqvis inversiuli
meTodebis arCevisas, roca Tanafardoba CasunTqvis da

amosunTqvis xangrZlivobas Soris metia 1 -ze, Viwro
171 v~ 7 _ ingubaciyric an trageostomuli milis
11 L, L 17 sxva, 11 xelovnuri

< (]

sunTqgvis manometrebze amgvari wnevis SemCneva ver xerxdeba,
radgan es manometrebi sazRvraven wnevas msxvil brongebSi

da ara filtvis sasunTqi gzebis distalur nawilebSi , sadac
igmneba ,,auto -P E E ,Pramlis sidide trageis mimarTulebiT
progresulad greba. xSirad SesaZlebelia misi gansazRvra

daxurul  konturSi amosunTqvis bolos  statikuri
mdgomareobis ESegmniT; paralelurad unda warmoebdes wnevis
registracia. Tu wneva aiwia kontu ris gadaketvis Semdeg,
maSin es igneba ,,auto -P E E- anaCvenebeli. sagulisxmoa, rom
,auto -P E E# dmniSvnelovan gavlenas axdens filtvebis
sasicocxlo moculobasa da sisxlis mimogcevaze, miT

umetes, Tu xelovnuri sunTgva isedac amosunTqvaze dadebiTi

wnevis SegqmniT mi, 1 * 1 - .am$¢gamo™ + _ + , "~ ~» " 7
“ 1. 11 7"xSil SemTxvevaSi PEEP aparatis programasSi

o

T S A T T TR BTN B I 7 (|1
filtvebis sasicocxlo tevadobas, amcirebs sistolur

indeqss da filtvebis sisxlis mimogcevas.

zogierT ESemTxvevaSi, marTebulia ganmxloebeli xelovnuri

sunTqgvis warmoeba. am SemTxvevaSi xdeba marjvena da marcxena
brongis izolirebuli intubacia ormagsanaTuriani
saintubacio milebiT da xelovnuri sunTqvis parametrebi

cal -calke SeirCeva TiToeulifiltvisaTv is. xSirad amgvari

sunTqvis ganxorcielebisaTvis saWiro xdeba ori aparatiT

< o
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sunTqva. meTodis upiratesoba is aris, rom sunTqvis procesi
TiToeul filtvSi SesaZloa droSi asingronulad warmoebs,

ris gamoc, xelovnuri sunTqvis uaryofiTi efeqti filtvebis

perfuziul pr ocesebze mniSvnelovnad mcirdeba, rasac Tavis
mxriv, ogsigenaciis gaumjobeseba moyveba Tan. amgvari tipis
xelovnuri sunTgva inglisurenovan literaturaSi cnobilia

J ndependent saxeldn sagdlisxmora,o nom amgvari
sunTqvisas sunTqviTi moculoba, sixS ire, Ppic, amosunTqvaze
dadebiTi wnevis maCveneblebi da sxva parametrebi TiToeuli
filtvisaTvis SesaZloa damoukideblad iyos SerCeuli. am

tips sunTqvis Cvenebad miiCneven imgvar situaciebs, roca
paTologiuri suraTi (travma, infeqcia, atelegtazi,
pnevmoToraqgsi, bronqul -plevraluri fistula, filtvis

arteriis totis embolia da sxv.) ufro mkveTrad aris
lokalizebuli erT filtvSi. amgvari sunTqvis klinikaSi
gamoyenebis SemTxvevebi Zalian mcirea, Tumca perspeqtiva
albT ufro meti aqvT.

sagulisxmoa, rom xelovnuri sunTqvi s ama Tu im meTodiT
ganxorcielebis  SesaZlebloba ZiriTadad xelovnuri
sunTqvis aparatebzea damokidebuli. dReisaTvis msoflioSi

200ze meti tipis xelovnuri sunTqvis aparatis seriuli

warmoebaa danergili, magram  KklinikisaTvis misaReb
principebs _  saimedooba, xan  grZlivi muSaobis unari,
usafrTxoeba, sasignalo sistemis srulyofileba,

monitoringis SesaZlebloba, sxvadasxva reJimebSi muSaobis

unari, egspluataciis simartive, aseptikisa da antiseptikis

dacva da sxva mxolod mcire maTgani Tu akmayofilebs. maT

Soris unda aRi  niSnos ,, PuritanBenet7 2 0 @S6s firma) ,,,Servio
ventilator8 0 0 Cgir -s( firma), , », Engst r oSwveciak ffirma a 0

, , Gambr o-@ pgfrfirma Ev, tdar aeger 0) , , » Newp
(@SS firma ,, Ber ner Ros e danzogerTnsxtai amal 0)
aparatebis kveba eleqtrodenis meSveobiT xdeba. rac Seexeba

sasunTqi gazis (haeri, Jangbadi) = miwodebas, es xdeba

daWirxnuli saxiT specialuri kompresoris meSveobiT. am

aparatebiT SesaZlebelia tradiciuli da alternaciuli

meTodiT warmoebuli xelovnuri sunTqvis TiTgmis yvela
principis ganxorcieleba _  sasunTqi moculobis (an



Lonely Lonely

wuTmoculobis) da sunTqvis sixSiris regulacia sakmaod

did diapazonSi , i nspiraciul i , , pl a
periodul i , ,gabervao, amosunTqgvi s
Segmna, CasunTqvisa da amosunTqvis fazaTa xangrZlivobis

cvla arainversiulidan inversiulis CaTvliT; maT gaaCniaT

mgr Znobi ar e , ,trigerulio Si st eme
aRmocenebuli wnevis, sasunTqgi moculobis da haeris nakadis

mimarT. maTi SemweobiT, SesaZlebelia CasunTquli haeris

nakadis mo delireba sxvadasxva formis saxiT; damxmare

marTviTi sunTqvis warmoeba avtomatur reJimSi da sxv.

maT umetesobas aqvs kargad mowyobili sasignalo sistema,

romelic moicavs rogorc sinaTlis, ise xmauris efeqts. aqvT

displei, romelzedac SesaZlebelia gamosaxuli i YOS
ventilaciis reJimis SerCevisaTvis saWiro TiTgmis yvela

parametri _ haeris nakadis, wnevis da moculobis forma Tu

sidide, specifiuri maryuJebi ,,moculoba wnevao da- , ,
mocul obao, filtvebis elastivoba da
gzebSi da sxv. zogierT m aTgans gaaCnia marTvis
kompiuteruli sistema mexsierebis Semnaxveli blokiT. maT

SesaZleblobas mniSvnelovnad zrdis damatebiTi blok -

modulebis gamoyeneba 02 da CO2 analizatorebi
CasunTquli da amosunTquli haerisaTvis, metaboluri
kompiuteri, romlis meSveobiT ac SesaZlebelia Jangbadis

moxmarebisa da naxSirorJangis gamoyofis  xarisxis
ganszRvra, sunTqviTi koeficientis da energoxarjebis
dadgena da sxv.

am aparatebis umetesoba stacionaruli tipisaa. amasTan
mxolod zogierT maTganzea SesaZlebeli maRalsixSiriani
filtve bis ventilaciis ganxorcieleba da isic ara yoveli
reJimis saxiT. am mizniT, ufro moxerxebulia specialurad
amgvari daniSnulebis xelovnuri sunTqvis aparatebis

gamoyeneba aseTebia ,,Impulse ventilatorgSS, fima , , Heal t h
,,ChintY e t avstriqg, firma ,, Logi c Air Med.-10@€dh
.WS150S0, -30 0 SWiSatia, firma , , Acutronic Me
da sxva, maTi SemweobiT, SesaZlebelia maRalsixSiriani

xelovnuri sunTqvis met -naklbad yvela cnobili reJimis

ganxorcieleba da zogierTi maTgani S esaZlebelia savele
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pirobebSic ignes gamoyenebuli. rac Seexeba dabalsixSiriani
xelovnuri sunTqvis aparatebis am mizniT gamoyenebas, savele
pirobebs kvebis avtonomiuri reJimis da xelovnuri sunTqvis
sxvadasxva meYodiT ganxorcielebis variantebis simdidris

mixedviT met -naklebad akmayofileben ,PuritanB e n n @a$S), (
MAX (Sveicaria, firma , , Hami | t on M esdfrangeli, 0 ) ,
frma , , Ai r ox 0)-4 daSS, fdma s, vBeiVgd. Devices Inc.jla
sxvebi.

sagulisxmoa, rom xelovnuri sunTqgvisas avadmyofTa 20 -50%-s
aReniSneba ama Tu im saxis garTuleba, amasTan xelovnur

sunTgvaze myof gardacvlil avadmyofTa 20 -30%is sikvdilis

uSualo mizezsac es garTulebebi da ara ZiriTadi daavadeba

warmoadgens.

garTulebebidan upirvelesad unda aRiniSnos isini,

romlebic momuSave perso nalis tegnikur wunTan aris
dakavSirebuli. amgvari saxis garTulebebidan ufro xSirad

gvxvdeba sasunTqi konturis dehermetizacia. am ukanasknelis

mizezi ki sakmaod mravali faqtori SeiZleba iyos.
upirvelesad es aris endotrageul an trageostomul milTan

mierTebuli sasunTqi milebis SemTxveviTi gamovardna,
saintubacio an trageostomuli milebis amovardna da sxva.

amgvari tegnikuri xarvezebi SesaZloa fataluri SedegiT
damTavrdes, gansakuTrebiT ki im avadmyofTaTvis, tomelTac
spontanuri sunTqvis unari warTmeuli agvT. Tumca , erTicaa,
Tanamedrove xelovnuri sunTqvis aparatebis sasignalo
sistema iZleva amgvari defeqtebis dauyovnebliv aRmoCenis
SesaZleblobebs. ufro xSirad sasunTqi  konturis
dehermetizacia xdeba saintubacio an trageostomuli milis

manJetis dazianebisas, rac xangrZl Ilvi xmarebis dros am
manJetis elastivobis daqveiTebis, misimTlianobis darRvevis

an sxva romelime mizeziT xdeba. es iwvevs Ppic. wnevis mkveTr
davardnas da sunTqvis wuTmoculobis Semcirebas. misi
aRmoCena xSirad rTuli ar aris, piridan an trageostomuli

milis Wril obi dan naTl ad Cans haeri s
amosunTqvis dros, rasac Sesabamisi auskultaciuri niSnebic

axlavs. zogjer es haeri kanqveSa emfizemis saxiT grovdeba
trageostomuli milis Wrilobis irgvliv da sxva. saWiroebis
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SemTxvevaSi volumetria iZleva dia gnozis dasazustebis
SesaZleblobas. saWiroa saintubacio an trageostomuli

milis gamocvla. profilagtika ki manJetis mTlianobis

perioduli Semowmebaa. zogjer, dehermetizacias iwvevs
ventilatoris sasunTqi milebis da SigniTa konturis

mTlianobis darRveva. Tu ki am gvari  avadmyofebi
, , i nspiraciuli pauzi so redJimi T S u
,moculoba -wnevao Seukvrel:] Cans displ e

nakadis maCvenebeli inspiraciuli pauzisas Cerdeba ara
nulovan danayofze, aramed mis gvemoT. amas miuTiTebs
agreTve Ppic. wnevis imgvari Semcireba, romelic ar iyo
dakavSirebuli aparatis reJimis an avadmyofis mdgomareobis
SecvlasTan, aparatSi amosunTquli haeris moculobis
SemcirebasTan da sxva. zogjer amgvari defeqtis
aRmofxvrisaTvis sasunTqgi milebis gamocvlaa sakmarisi,
zogjer __ xelovnuri sunTqgvis aparatia Sesacvleli. am
faqtis Tavidan asacileblad egspluataciamde xelovnuri
sinTqvis aparatis Semowmebaa saWiro, xolo muSaobisas
perioduli kontroli. tegnikur naklad SeiZleba CaiTvalos

agreTve saintubacio an trageostomuli milis mdeba reobis
Secvla. am dros, saimtubacio mili erT -erT bronqSi, xSirad
marjvenaSi xvdeba, rac marcxena filtvis sunTqgvisagan
gamoTiSvas wvevs. profilagtika saintubacio an
trageostomuli milis myari figsacia da maTi mdebareobis

XxSiri  monitoringia. aseve sagangaSoa sasunTqi milebis,

saintubacio Tu trageostomuli milis sanaTuris gamavlobis

darRveva. xSirad mas naxvelis sqeli gundebi an gerqis

msgavsi warmonagmnebi iwveven, ris gamoc, saWiroa trageo -
bronquli xis, saintubacio da trageostomuli milis da

sasunTqi milebis x Sirigawmenda da cvla. sanaTuris daxSoba
iwvevs Ppic wnevis matebas da avadmyofis xelovnuri sunTqvis
aparatTan adaptaciis darRvevas. xelovnuri sunTqvis
ganxorcielebis procesSi sxva mravali teqnikuri wuni

SeiZleba gamovlindes. am wunis sixSire, agreTve, maT i
drouli aRmoCenis da gamosworebis albaToba didad aris
damokidebuli samedicino personalis ganswavlulobasa da
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yuradRebaze. agreTve, xelovnuri sunTqvis aparatebis
sasignalo sistemis gamarTuli muSaobis unarze.

garda  tegnikuri  xarvezebisa, xelovnuri  sunTqvis
warmoebisas, miT umetes, xangrZlivi xelovnuri sunTqvis
warmoebisas, sakmaod xSiriaama Tu im paTologiuri procesis
aRmoceneba sasunTgq gzebsa da filtvebSi. am mxriv
gansakuTrebiT sayuradReboa xmovaniiogebis da mbla (0,1 -0,5%)
da trageobrongqitebi (30 -50%), nawolebis gaCena traqgeis
kedelze (10 -15%), traqeisa da saylapavi milis fistula (0,1%),

trageis stenozi (1 -2%), pnevminia (40-60%), filtvebis

calkeuli ubnebis ateleqtazi (2 -5%), romelic arcTu
iISviaTad pnevmoTora ¢gsiT rTuldeba, filtvebis
barotravma(l -5%), respiraciuli distres -sindromi (1 -10%) da
sxva. gacilebiT iSviaTia mediastiniti, sisxldena sasunTq

gzebSi, pnevmoperikarditi, Sard -kenWovani daavadeba da
Tirkimlebis ukmarisoba, fsigikuri darRvevebi, hipotonia,

gul is wuecari gaCereba, gastro -duodenuri  sisxldena,
sefsisi, sisxldena trageostomuli Wrilobidan,am

ukanasknelis daCirgeba, stomatiti da mravali sxva
garTuleba. am garTulebebis Tavidan acileba didad aris
damokidebuli intubirebis da trageostomiis
srulfasovnebaze , sasunTqgi milebis, saintubacio da
trageostomuli milebis periodul cvlaze, maT myar
figsaciaze, periodulad manJetis CafuSvasa da gabervaze, maT
swor mdebareobaze trageaSi, am milebis mdebareobis
peroidul cvlaze, sasunTqi gzebis srulfasovan sanaciaze,
CasunTquli haeris temperaturis da tenianobis swor
SerCevaze, sunTqvis reJimebis swor SerCevaze da situaciisda
mixedviT maT adeqvatur cvlaze, CasunTqul haerSi Jangbadis
Semcvelobaze, aseptikisa da antiseptikis wesebis ganuxrel
dacvaze da sxva mraval fagtorze. sag ulisxmoa, rom am
garTulebebTagan zogierTi (trageis stenozi, trageis
fistula da sxva), maTganis aRmoceneba dakavSirebulia

intubaciisas da trageis sanaciisas miyenebul
mikrotravmebTan. Sedegad xdeba infeqgciuri procesis
aRmoceneba Sesabamisi garTulebebiT, rac zogjer filtvebis

xelovnuri  ventilaciis dReebSic yalibdeba. xSir
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SemTxvevaSi, am garTulebaTa gamocnoba  Klinikuri
niSnebiTac SesaZlebelia, Tumca zogjer diagnozis
dazustebisaTvis saWiro xdeba rentgenologiuri,
endoskopiuri, biogimiuri, baqteriologiuri da
paraklinikuri kvlevis sxva meTodebis gamoyeneba. did Sanss
am garTulebebis droul gamovlinebaSi mudmivi monitoringi

da samedicino personalis urTierTdamzRvevi muSaoba

warmoadgens.
xelovnuri sunTqvis praqtikuli ganxorcielebisas,
yovelTvis dgeba problema xelovnur I sunTqvis parametrebis

da xelovnuri sunTqgvis redimis adeqvaturi SerCevisa.
kritikul  medicinaSi es upirvelesad ganisazRvreba
avadmyofis mdgomareobiT, imiT Tu kritikuli mdgomareobis

romel stadiaSi imyofeba avadmyofi SedarebiTi
dekompensaciis, dekompensaciis Tu terminalur
mdgomareobaSi. mniSvneloba aqvs agreTve kritikuli
mdgomareobis gamomwvev mizezs, erT -erTiumTavresifaqgtoria
paTologiuri procesis saxe, da misi intensivoba,
mxedvelobaSia misaRebi is Tanmxlebi daavadebani da
garTulebani, romlebic Tan axlavs ZiriTadi paTologiis
mimdinareobas, es gansakuTrebiT exeba gul -sisxlZarRvTa
sistemis, cns, Tirkmlebisa da RviZlis funqciis
mdgomareobasa da sxv. am SemTxvevaSi, eqgimis Xxelovneba
ganisazRvreba imiT, Tu ramdenad igneba avadmyofisaTvis
xelovnuri  sunTqvis ganxo rcieleba komfortuli da
mdgomareobis gamaumjobesebeli, da ramdenad igneba sunTqvis
arsebuli reJimis adaptacia avadmyofze da ara imiT, Tu
ramdenad igneba TviTon es avadmyofi arsebul redimze
adaptirebuli. orientacia unda aRebul ignes zomieri
hiperventilaciis (1020% saWiroze meti) da zomieri
hiperkapniis (10 -20%iT naklebi normaze) SemanarCunebel
xerxebze.

Zneli gadasawyvetia sruli xelovnuri sunTqvidan damxmare
xelovnuri sunTqvis redimze gadayvanis problema. am
SemTxvevaSi, kriteriumebad unda aRebul ignes Kl inikuri
suraTis da sasunTq gzebsa da filtvebSi arsebuli
paTologiuri  procesis mkurnalobaSi  mniSvnelovani
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progresis arseboba, sisxlis mimogcevis normaluri funqcia,

avadmyofis adaptacia totaluri xelovnuri sunTqvis reJimze

farmakologiuri saSualebebis gamoyeneb Is gareSe, Fi02<0,5,
Pa02<90mm. vwysv. da Sa02<95% maCveneblebis stabiluroba.
damxmare marTviT sunTqvaze gadasvla ar unda iwvevdes am
maCveneblebis, agreTve sisxlis mimogcevis sxva maCveneblebis
Semcirebas. mas subieqturad kargad unda itandnen
avadmyfebi da ar hgondeT diskomfortis SegrZneba. saerTod

ki, arCevis meTodad yovelTvis damxmare marTviTi sunTqcis

meTodi unda ignes miCneuli da sruli xelovnuri sunTqgva
SeZlebisdagvarad iSviaTad ignes gamoyenebuli.

axali korona virusiT dainficirebul pacientTa xelovnuri
sunTqvis Catarebisas arcTu iSviaTad adgili aqvs aparatis

da avadmyofis sunTqvis asingronizms; im SemTxvevaSi ki roca

aparatiT CasunTgva emTxveva avadmyofis spontanur
amosunTgvas, sasunTg gzebSi mkveTrad iwevs wneva, rasac
filtvebis barotravma Se iZleba mohyves Tan. spontanuri
CasunTqvis da aparatis amosunTqvis Tanxvedra ki, piriqiT, am

whnevas zogjer atmosferulzec dabla swevs, aman ki SesaZloa

gamoiwvios amosunTqvaze brongiolebis daxurvis
fenomeni.saerTod, amgvari adaptaciis darRvevis mizezi
SemTwevaTa 50-60% Si arasworad SerCeuli sunTqvis reJimia,
gansakuTrebiT ki mcire wuTmoculoba. Aasve SemTxvevaTa 20 -
25%Si amis mizezi sasunTqi gzebis gamavlobis darRvevaa, 8 -

10%Si tkivili, romelic Tan axlavs amgvar sunTgvas, 5 -6%-
Si sisxlis mimoqgcevVis moSla, maT Soris
mikrocirkulaciisac, 3 -5%-Si pnevmoToragsi da filtvebis

barotravma, 2 -3%Si ki personalis muSaobis nakli.
amgvari adaptacia SeiZleba iyos sruli roca saerTod
darRveulia Sesabamisoba aparatis da avadmyofis sunTqvas

Soris; ufro iSviaTia e.w. ,,CarTu | sunTqgqvebi o,
aparatiT CasunTqvis intervalebs Soris CaerTveba avadmyofis
spontanuri CasunTgqgyva, , , CasunTqyV
spontanuri CasunTqgva ufro adre iwyeba, vidre apa ratiT
CasunTqgva da,,CasunTqvi periodSi winaaRmdegoba O aRmocene
rodesa avadmyofi respirators ewinaaRmdegeba da

amoisunTgavs respiratoris CasunTqvis fazaSi. meore saxis



Lonely Lonely

darRveva ufro xSiria arasakmarisi wuTmoculobisas,

metaboluri acidozisas, sasunTqi aparatis
dehermetizaciisas, sunTqvis centraluri  regulaciis
darRvevisas, filtvebis perfuziis darRvevebisas, sasunTq

gzebSi winaaRmdegobis arsebobisas da sxva msgavsi mizezebi
aRmocenebisas.

amgvar SemTxvevebSi avadmyofis xelovnuri  sunTqvis
aparatTan adaptaciisaTvis upirvelesad mizezebis mospoba an

tegnikuri  wunis gamosworebaa saWiro. Se mdeg etapze
SesaZloa nacadi lyos 5 -15 wuTis intervaliT
hiperventilaciis reJimis gazrda, rac SeiZleba

ganxorcielebuli iyos rogorc xeliT sunTqviT, ise

aparatuli meTodiT. amasTan, wuTmoculobis reJimis cviiT

dididan mciresaken, saWiroamoiZebnos ,,diskomfortuli 0
wuTmoculobis zRvari da avadmyofs mieces am zRvarze 1 -2
litriT meti haeri wuTSi. SesaZloa nacadi iyos adaptacia

xelovnuri sunTqgvis sruli reJimidan damxmare marTviTi

sunTqvis redimze gadasvliT da trigeruli sistemebis
gamoyenebiT. yvelaze uares SemTxvevaSi SesaZloa nacadi
ignes spontanuri sunTqvis damTrgunveli medikamentebi
sankyrbalo narkozis saxiT, xolo maT Soris yvelaze bolos

miorelagsantebi, romelTa saWiroeba rogorc wesi cudi

prognozuli maCvenebelia.

axali korona virusiT dainficirebul kritikul pacientTa
warmatebuli mkurnalobis SemTxvevaSi xelovnuri sunTqvis

Sewyveta SedarebiT advili mosagvarebelia, Tu ki xelovnuri

sunTgva 24-48 saaTze naklebi drois ganmavlobaSi
grZeldebamrac sakmaof iSviaTi SemTxvevaa.am SemTxvevaSi
SesaZloa avadmyofi erTbhaSad m oixsnas  xelovnuri
sunTgvisagan da ramdenime saaTiani dakvirvebis Semdeg
stabiluri  monacemebis arsebobis fonze eqstubaciac

Catardes, gadawyvetilebis miRebis aucilebel pirobas
warmoadgens naTeli cnobiereba, ramdenime (1 -6 saaTi) saaTiT
adre sunTqvis damTrgun  veli preparatebis moxsna, Pa02>80
mm.vwy.sv.5a02=95% (FiO2<0,4lros) , ukanaskneli 2 -4 saaTis
ganmavlobaSi sisxlis mimoqcevis stabiluri mdgomareoba
P<100120, T/A120130/8090 mm hg, saaTobrivi diurezi
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diuretikebis gareSe 50 ml/sT,mwvave anemiis ararseb oba,
metaboluri acidozis ararseboba da hiper - an hipokaliemiis
ararseboba. avadmyofs unda hgondes xvelis reflegsi, rac

Seexeba xelovnuri sunTqvis SedarebiT ufro
gaxangrZlivebul SemTxvevebs (1 -7 dRemde), am SemTxvevaSi
xelovnuri sunTqvis erThaSad Sewyveta r ekomendebuli ar
aris. umjobesia amgvari avadmyofebi 1 -2 dRis ganmavlobaSi

imyofebodnen damxmare marTviTi sunTqvis romelime reJimze

da amgvar SemTxvevebSi xelovnuri sunTqvis Sewyvetis
kriteriumebad unda miCneul ignes sasunTq gzebsa da
filtvebSi patologiuri procesis mniSvnelovani regresi,

naTeli cnobiereba, sefsisis, diseminaciuli sisxsZarRvSida

Sededebis sindromis da endogenuri togsemiis sindromis

myari likvidacia, stabiluri sisxlis mimoqceva da

spontanuri sunTqvis damakmayofilebeli parametrebi 5 -15
wuTis g anmavlobaSi avadmyofis aparatidan periodulad,
gamorTvis dros. avadmyofs aseve unda SeeZlos naxvelis
amoReba da mas unda hqgondes xvelis normaluri reflegsi.

amgvari monacemebisas xelovnuri sunTqvis damxmare reJims
wyveten TandaTanobiT 5 -101520-30-60-90-120 wuTiani spontanuri
sunTqvis intervalebiT pirveli 24 saaTis ganmavlobaSi 1 -2
saaTiani aparatuli xelovnuri sunTqvis
warmoebisas.Semdgomi24  saaTisas  spontanuri  sunTqvis
intervalebs progresulad adideben da 24 saaTis monakveTSi

stabiluri mdgomareobis SemTxveva Si avadmyofs mTlianad
xsnian xelovnuri sunTqvidan.

rac Seexeba 7 dReze meti xangrZlivobis xelovnuri sunTqvis

Sewyvetis problebas, es ufro rTuli da xangrZlivi

procesia. Klinikuri suraTis mniSvnelovani gaumjobesebis da

amgvari gmedebisaTvis gadawyvetilebis m iIRebis SemTxvevaSi
umjobesia pirveli 24 saaTis ganmavlobaSi Semcirdes FiO2 0,3
mde, sunTqvis sixSire 13 -15 wuTSi, sasunTgi moculoba 8ml/kg

da amosunTqvaze dadebiTi wneva +5sm.wy sv -de. oqgsigenaciis
stabiluri maCveneblebis SemTxvevaSi Semdegi 24 -48 saaTis
ganmavlobaSi umjobesia avadmyofi gadayvanil iynes damxmare
xelovnuri sunTqvis reJimze: es SeiZleba iyos CasunTgvisas

,,Pplo t ol | wnevi s Segmni T, xol o
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sixSire darCes iseTive, rogorc xelovnuri sunTqvisas iyo.

SemdegSi, momdevno 2448 saaT is ganmavlobaSi nacadi undaiyos
iZulebiTi  CasunTqvis Semcireba (2 -5mde wuTSi) da
daprogramebuli CasunTgvis wnevis Semcireba 5 -7sm.wy.swle.
momdevno 24 saaTis ganmavlobaSi oqgsigenaciis dadebiTi
maCveneblebisas avadmyofi SesaZlia imyofebodes spontanur
sunTqvaze CasunTqvisa da amosunTqvis fazebSi mudmivi wnevis
Segmnis reJimze ( CPAP).
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aseve kritikul avadmyofTaSoris  erT -erTi garTuleba
sefsisis da misi Tanamdevi septikuri Sokis Camoyali beba
aris.am SemTxvevaSi umTavresia arteriuli wnevis
SeZlebisdagvarad sasurvel doneze SenarCuneba
noradrenalinis mudmivi infuziis meSveobiT,xolo dabali
sistoluri moculobis SemTxvevaSi mkurnalobis procesSi
SesaZlebelia noradrenalinTan erTad dobutaminis
intr avenuri infuziis gamoyenebac, romlis dozireba aseve
indvidualurad unda gadawydes yvela konkretul SemTxvevaSi
imis mcdelobiT,rom sistoluri arteriuli wneva
SeZlebisdagvarad SenarCunebuli ignes 70 -90mm.Hg maRla da
sisxlis SratSic laqgtatis done 2mmol/l maRali iyos.
_agulisxmoa,rom medikamrnturi Terapiis urfeqinus
SemTcvevaSi sessaZkrebekkua famotebebuli ignes
intraaortaluri balonuri kontrapulsaciis meTodi barZayis
arteriidan midgomis meSveobiT.
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sxva mkurnaloba unda moicavdes wylisa da
elegtrolitebis  cvlis  koreqcias,mJava -tutovani
balansis monitorings da mis daregulirebas

TavisTavad cxadia mkurnalobis procesSi unda

CarTuli lyos sedaciuri, antipiretuli,
antiogsidanturi da sxva simptomuri preparatebi,

agreTve parenteralur,xolo misi uefeqtobis
SemTxvevaSi enteraluri kveba dRiurad 2000,0 -3000,0
kaloria energiis,agreTve 4,0 -6,0 g/kg naxSirwylebis da

1,81,5g/kg cilebisa da cximebis uzrunvelyofiT.

1

..
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8.Z.Kheladze, ZV.Kheladze.
Difficulties in creating a vaccine.
Institute of Critical Care Medicine

(Thilisi, Geogia).

The success of the work to eliminate the pandemic caused by the new
coronavirus largely depends on the implementation of the immunization
process of those in the epicenter of the pandemic, which requires the creation
of an appropriate vaccine. However, Wwas recognized from the very beginning
that work in this direction could be conducted in different ways. First of all,
this is the preparation of the vaccine taking into account the structure of the
gl ycoproteins included i wrustThebody8wust p a
be able to produce antibodies again
bl ocks the vir us ésnvemiagehzyne? (AGE2precgptonn t e
The main mechanism of action of the corona virus is the formation of antibodies
against the mast cell angiotensioonverting enzyme2 (AGE2) receptor.
Another way could be to create a vaccine against angiotensin converting
enzyme 2 (AGE2) receptors. After such a vaccine is administered to the body,
antibodies against the angiotensiconverting enzyme receptor should be
produced. They will bind to the angiotensin converting enzymg (AGE2)
receptor | ocated on the surface of
glycoprotein of the virus will come into contact with the enzyme reqaor. As

a result, the corona virus will no longer be able to penetrate the cells of the
host. However, the use of a vaccine prepared in this way should definitely be
checked for its effect on the host's blood pressure, and in case of adverse effects,
this method should not be used. The next way is to prepare antibodies against
protein enzymes secreted by the corona virus particles, because even if the virus
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NSO particl es at -awewtngtenyme (A6E2)docaged ont e n
the cell surface, it wil still not be able to penetrate the cell, since the
permeability of the virus capsule and cell wall does not increase in this case.
The next way of protection is to block the process of releasing protease
enzymes. The simultaneous use of all three typ#sprotection creates a more
reliable way to prevent the virus from entering the host cells.

So this way, which is obtained by using a combination of the first three ways,
will more reliably protect the corona virus RNA from penetrating the host cell,
sine it will bl ock both the AS0 resid
and the angiotensinconverting enzyme2 (AGE-2) receptors located on the
surface of the host cell for such an action, and will also prevent the increase in
the thickness of the wus capsule and cell wall due to the blockade of the
process of producing protease enzymes. This triple protection would create a
more reliable shield to prevent the virus from penetrating the host cell. It is
noteworthy that in this regard, there is alsanother alternative way, in which

the method used for creating a vaccine for three hundred years should be used.
In this case, the vaccine should be constructed using a-preakened strain of
the new corona virusSo, such
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Waiting for the storm.

approaches may represent an effective way to create a vaccine for the
coronavirus. It is noteworthy that the US has already created a vaccine and its
clinical trials have begun, and the first person to receive thi@ccine was
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Jennifer Holler, a 43year-old resident of Seattle. The vaccine was created by
Moderna Therapeutics at the Kaiser Permanente Research Center in Seattle.
The vaccine, called RNAL273, contains a section of the genetic code of the
virus's RNA that does not have a pathological effect asdould ensure the
development of an immune response in the vaccinated organism.
Approximately taking into account such theoretical approaches, the
construction of vaccines for the new coronavirus began in different countries
of the world. In this regard, it is
worth emphasizing the fact that almost three hundred years after Pasteur
created the first vaccine, it became possible for the first time in such a short
time to create a vagine, and not just one or two, but several types and vaccines
of completely different construction. This process was simultaneously led by
several dozen pharmaceutical companies in the USA, England, Germany,
Russia, China and other countries of the worldmong them, Pfizer, Moderna,
AstraZeneca and other companies were particularly advanced. They were able
to create several variants of the new coronavirus vaccine using various
technologies. The effectiveness of these vaccines was confirmed in control
groups of a solid composition, during which the vaccine effectiveness was
95.0% in adults, and 86.0% among the elderly and the elderly. Among them, a
vaccine with a classical attenuated virulence was created by Oxford University
and AstraZeneca. This form of # vaccine does not require the use of special
logistics facilities during exploitation, therefore its use is quite possible in
countries with low economic income, especially since its cost is lower than the
average price of other vaccines, as for the onevdloped by Pfizer and
Moderna.The constructed vaccines were used by constructing RNA molecules
that contain the program for synthesizing the new coronavirus antigens.
Therefore, after being introduced into the body of the immunized person, they
enable tre production of new coronavirus antigens. It is noteworthy that this
type of vaccine was constructed for the first time and their use requires special
logistical conditions. Among them, the Pfizer vaccine requires storage-&®
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degrees Celsius and must hesed within the first 56 hours. The Moderna
vaccine requires storage at onh20 degrees Celsius and lasts for 30 days. The
vaccine created by the Chinese companies Sinopharm and Sonipac is
constructed using approximately similar approaches, and the Glsm
themselves say that the vaccine is 78% effective. The Brazilian user of this

Vaccine preparation process

vaccine is also Brazilian. As for the Russtamade vaccine called "Sputnik”, the
basis of this vector vaccine is adenovirus DNA, from tineolecule of which

the genes determining the pathological effect have been cut out and the genes
of the new coronavirus have been inserted, which determine the synthesis of
long-lasting antigens of this virlt should be noted that the use of vaccines
agains the new coronavirus includes two stages, between which there is an
interval of 28 days, according to the latest analysis of studies. All vaccines, both
synthetic and natural, are administered to the immunized person in the arm
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area and in most cases pred without any complications. It is noteworthy
that the Food and Drug Administration of the US Sanitary Supervision, as well
as the authorized services of England, Germany, Russia, China and other
countries, have confirmed the possibility of using the veines constructed by

the abovementioned biotechnology companies for immunization of the
population. As a result, about 10.0 million citizens have been vaccinated in the
US at present, and several tens of millions of citizens have already been
immunized in other countries. In these countries, as well as in Brazil, India,
Israel and some other countries that purchased this vaccine from other
countries, it has been started and several million citizens living there have
already been immunized. However, so fahis vaccine is only allowed for
emergency use, and the use of this vaccine is not yet allowed in children.
Interestingly, after the vaccination process began, adverse events that arose at
this time already appeared. Cases of infection of medical personmeluding
doctors, who were vaccinated with the Russiamade vaccine "Sputnik",
which took place in the city of Barnaul, were described. It is noteworthy that

a similar case was also described by US researchers from New York, where a
nurse from the Montdiore Medical Corporation was infected with the new
coronavirus on the 5th day after the first injection of the Pfizer vaccine. It is
noteworthy that both of these cases were observed in the period after the first
injection of immunization, when the antiviral immunity caused by the vaccine
had not yet had time to develop. Two Norwegians and one Portuguese were
also reported tohave died after being vaccinated with the Pfizer vaccine. So
none of these facts can be used to prove the inferiority of both thedRian and

US made vaccines against the new coronavirus. It is noteworthy that in three
cases during immunization with the Pfizer vaccine, anaphylactic shock
developed, in which the immunized individuals were saved only after an
adrenaline injection. Two sah cases were recorded in the US during the
immunization of nurses working in Alaska, and the third was during the
immunization of a doctor in Mexico, which later developed into
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meningoencephalitis. Also in Norway, 23 people over 80 years old have died
in the past year after vaccination. One death occurred in an-$dar-old man

in Belgium and Portugal, while 13 people in Israel suffered facial nerve
paralysis. Other complications associated with the immunization process
include shoulder muscle pain at thenjection site, weakness, headaches and
fever, and an allergic reaction in the form of a skin rash that disappears
without a trace within a few hours or daysprocess.

the vaccines

Norway recently reported 23 deaths from vaccinations, most of whom were

over 80 years old, and it is possible that the vaccination could have been
prevented. Recently, the US Centers for Disease Control and Prevention
announced its readiness to launch a case study of ay&ér-old obstetrician
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gynecologist in Miami who died after receiving a PfizeBioNTech COVID-19
vaccine. It is believed that he died asresult of a rare hematological disorder
that was aggravated by the vaccinatioihe relevant Polish services also
published information about the complications that developed after the use of
the Pfizer/BioNTech vaccine, according to which, out of 37.@ges of negative
results recorded, 32.0 cases were relatively mild. In 4.0 cases, they were of
moderate severity, and only in one case was it severe. It is worth noting that
the effectiveness of the vaccination process may be negatively affected by the
mutation of the new coronavirus, against which the effectiveness of the
vaccine may be significantly weakened. This is a highly probable event, given
the sharp tendency of the new coronavirus to mutative changes. It is
noteworthy that in this regard, the proess of mutation of the genome of the
new coronavirus may become so drastic that it will lead to the formation of
sharply different strains from each other, and only the
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Vaccination process

corresponding vaccine may be able to produce immunity to each of these
strains. If such a probability is realized, it is possible that the picture will
develop as in the case of infection with influenza viruses, and ultimately the
seasonal use of appropte vaccines against different strains of the new
coronavirus will become necessary. In this regard, it is also worth considering
the fact that the effectiveness of vaccines against the new coronavirus will also
significantly depend on the layer of glycanthat covers the long strands of the
new coronavirus and that are removec
with angiotensin-converting enzyme?2 receptors located on the surface of host
cells. This layer of glycans, due to its carbohydrate origin, carirbe called
antibodies formed as a result of vaccine immunization. This may significantly
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reduce the effectiveness of the vaccine in a real environment. Moreover, during
clinical trials of RNA vaccines, the fact of the production of antibodies against
the new coronavirus in the human body was confirmed in the absolute majority
of cases, but the degree of blockade of the process of fixation of the new
coronavirus on the surface of host cells by these antibodies is still unclear, and
due to the delay in thisact, the effectiveness of vaccines may not be manifested
with sufficient intensity during direct contact with the virus. The same problem
may be created by the use of vector vaccines, which are assembled from the
DNA of adenoviruses and viruses already ¢awn to the human body. The fact

Is that the body of vaccinated individuals had contact with the adenoviruses
used to create the vaccine even before immunization. Therefore, their bodies
already have antibodies against them. Antibodies, which undoubtedly aken

the immunization ability of vaccines prepared in this way. It is also possible
that during the immunization process, guided by such mechanisms, such sharp
fluctuations in the immune system may occur that it will cause the formation

of a "cytokine stom" and endanger the life of the vaccinated. However, in the
postimmunization period, some individuals may develop other, no less
dangerous complications from these vaccines. In this regard, the greatest danger
IS posed by vector vaccines, the use of whjdh the worst case scenario, may
even end with the formation of tumor foci. So, the immunization process in
some cases is not associated with the emergence of safe complications, and
therefore its implementation requires special attention and caution.
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9.Z.Kheladze, Zv.Kheladze
APostCovid Syndromeo
Institute of Critical Care Medicine (Thilisi, Georgia)

Most people infected with the new coronavirus experience various
pathological manifestations after recovery. This condition is known as post
Covid syndr ome, although orng I Gowiodo
al so refer-aedteoCasidposfil ong carri
other name.The causes of this condition are, on the one hand, the morphologica
changes caused by the new coroocaasei r
in the organs that perform these functions.

Roa
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Hjowever, in this regard, the pathological mechanisms that these viruses trigge
in the infected organism, which are most often presented in the form of
autoimmune conflicts, should be of no lesspartance. The pathological
manifestations arising from the influence of the first mechanisms include weight
loss, weakness and a constant feeling of fatigue, deterioration of mood
suppression of memory, especially skerm forms of memory, melancholy@n

a feeling of constant anxiety, which, on the one hand, can be perceived a
manifestations of a clinical picture similar to chronic fatigue syndrome or
chronic poststress syndrome. Similar mechanisms should also be responsible
for the distortion or disgmearance of taste or smell, deterioration of vision or
hearing, myalgia, myoclonic jerks and other similar manifestations in these
patients. They should be the result of damage to the corresponding nerv
receptors by the new coronavirus and most ofterpgesar without a trace within

a few days or weeks. The picture is more severe when these pathologice
manifestations are caused by autoimmune conflicts initiated by the virus. Similar
cases include fibrotic

Road
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changes in the lungs, which mainly take the form of acute respiratory failure
and asthma attacks, as well as myocardial dystrophic changes, which most ofte
manifest themselves in heart rhythm and conduction disorders, as well as in th
development of clomic heart failure. It is noteworthy that in this regard, nervous
system disorders are quite common, which are not infrequently manifested in thi
formation of strokes, Parkinson's syndrome, Alzheimer's disease, Gailain r ®
syndrome and pathological pices. Mental changes in the form of depression,
hallucinations and similar manifestations are also quite common. Quite frequen
and lifethreatening complications are manifestations of throimmorrhagic
syndrome, which are not infrequently associatedhwitulmonary artery
thrombosis. They become complicated with development and cause sudde
death of patients. However, the occurrence of such sudden deaths may k
directly caused by the excessive release of a cytokine with a molecular mass ¢
13-14 kDa intathe bloodstream, which should cause such an act of sudden deat!|
as a result of paralysis of the respiratory center. In this regard, examples of ren:
failure, especially cases requiring hemodialysis, are relatively rare, and cases ¢
liver failure are almst not identified. Also rare, although cases of damage to the
muscles and skin have been described, which are mainly manifested in cloni
and tonic convulsions of the muscles of the lower extremities and the appearanc
of various types of skin rashes inghegion of the body. It is noteworthy that
the frequency of complications of the first category, which are most often
manifested in functional changes and disappear without a trace over time
reaches 6(00%. As for the manifestations caused by autoimnoamdlicts, the
emergence of which, along with the disruption of the function of a certain organ,
Is accompanied by a disruption of the morphological substrate of the same orgal
their frequency is also quite high and ranges frord@%.It is also worth oting

that the residual events caused by the virus itself persist permanently even aft
recovery, while autoimmune conflicts worsen the daily life of recovered
individuals later. The diagnosis of these complications is not difficult and must
meet the samerequirements that are mandatory for all other similar
complications. The standard requirements for the treatment process remai
unchanged, and this is due to the fact that there is no cure for other diseases. ,
for the prognosis, it is obvious that itnsuch better in terms of curing the first
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category of complications, which, as mentioned, often disappear within a few
days or weeks, often even without special treatment. In terms of prognosis, th
fate of patients with autoimmune conflicts is more difficin most of whom
these processes take on a chronic nature. Unfortunately, their final cure is nc
possible with modern medicine. The only hope in such cases is to improve the
situation. In this regard, the best solution is probably the establishment of
specialized treatment clinics for pgSovid syndrome in the near future, the
construction of which should be urgently started in all countries. It is worth
noting that in this regard, special attention should be paid to repeated cases
infection causedy the new corona virus. A similar example was first described
in China at the end of January 2020, when a-§8d¥kold man died in a Wuhan
hospital. He had been discharged from the hospital after being infected with th
new coronavirus earlier in the mit

Road
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. Unfortunately, in this case, the strains of the virus causing the infection were
not tested. Therefore, it is impossible to confirm that this was a new case o
infection, since in this case it is likely that a full recovery did not ogutially

and the process subsequently worsened. The next case of reinfection was al
recorded in Hong Kong on August 24, in a-\8§arold man who had first
contracted the same infection 4.5 months earlier. According to Hong Kong
specialists, the study difie genotype of the virus showed that these two strains
were clearly different from each other. So in this case, a person who had alreac
recovered was actually-refected, which is of some concern. This means that
the genome of the coronavirus itself shanged in such a way that the immunity
developed as a result of the previous infection against it could not work. It is
noteworthy that subsequent cases of repeated infection have occurred in oth
countries, including Georgia, which indicates that we @ealing with either
unfinished cases of the coronavirus treatment process or new cases of infectic
caused by a different strain of the virus. In such cases, it is necessary to identif
which case we are dealing with at the very beginning of the repstge of
treatment and the treatment act must be carried out according to the appropria
standard.
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axali korona virusiT dainficirevbul adamianTa umetesobas
gamojanmrTelebis ASemdeg sxvadasxva saxis paTologiuri
gamovlinebebi aReniSneba.es mdgomareoba  postkoviduri
sindromis saxiT aris cnobili,Tumca arcTu iSciaTad mas

Agr Zel kovi dado. omwvamepk&koivodado Se
gadamzi davado, ogroni kul kovidado an
moixsenieben. am mdgomareobis gamomwvevi mizezebi ki erTis

mxr i v uSual od axal. kor ona Virusi s
. rganizmSi  gamowveuli is morfologuri cvlilebebia,

romlebsac isini am funqciebis ganmxorcielebel organoebSi

iweveven. Tumca am TvalsazrisiT aranaklebi mniSvneloba unda
hgondeT im paTologiur meganizmebsac,romlebsac es virusebi
aRZraven dainficirebul organizmSi da romlebic uxSiresad

auto imunuri konfligtebis saxiT arian
warmodgenilni.pirvel medganizmebis zemogmeddebiT
aRmocenebul paTologiur gamovlinebebs miekuTvnebian wonasSi
dakleba,sisuste da daRlilobis gamudmebuli
SegrZneba,gunebaganwyobis gauareseba,mexsierebis,
gansakuTrebiT mexsierebis xanmokle formebis
daTrgunva , | u | .11 mudmivi wuxilis SegrZneba,rac

erTis mxriv gronikuli daRlilobis sindromis an gronikuli

poststresuli  sindromis  msgavsi  klinikyri  suraTis
gamovlinebebis saxiT SesaZlebelia ignes aRgmuli. msgavsi
meqganizmebiT unda iyos ganpirobebuli agreTve am avad myoebSi
gemovnebis an sunis gaukuRmarTeba Tu gaqroba,mxedvelobis an
smenis gauareseba, mialgiebi,mioklonuri gantvirTvebi da sxva

msgavsi gamovlinebebi.isini  axali korona virusis mier

Sesabamisi nervuli receptorebis dazianebis Sedegi unda iyos

da "~ _ " -~ L rarhdenime dRis an kviris ganmavlobaSi ukvalod
grebian. suraTi ufro mZimea, rodesac am paTologiur
gamovlinebebs virusis mier inicirebuli autoimunuri
konfligtebi iwvevenen. msgavs SemTxvevebs unda
ganekuTvnebodes filtvebis fibrozuli cvlilebebi,romlebic

upi ratesad sunTqvis mwvave ukmarisobis suraTis da
asTmoiduri Setevebis saxes Rebulobs, aseTivea
miokardiodistrofiuli ~ cvlilebebi,romlebic  uxSiresad

gulis riTmisa da gamtareblobis darRvevebSi,agreTve gulis
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gronikuli ukmarisobis suraTis aRmocenebasSi

gamoixateba .sagulisxmoa,rom am TvalsazrisiT sakmaod xSiroa

nervuli sistemis darRvevebi, rac arTu iSviaTad insultebis,

parkinsonis sindromis, alchemeieris daavadebis, gien -bares

sindromis da sxa paTo;logiuri suraTebis CamoyalibebaSi

gamoixateba.aseve sakmaod sSiria fsigiuri saxis cvlilebebi

depresiis, halucinaciebis da identuri gamovlinebebis

saxiT.sakmaod xSiria da sicocxlisaTvis saSiS garTulebebs

warmoadgenen Trombo -hemoragiuli sindromis gamovlinebebi,

romlebic arTu iSviaTad filtvis arteriis Trombozis

ganviTarebiT rTuldebian da pacientTa uecar sikvdils

wveven: © . 1 1 4+ 1.7 T AL 7 w1
17 cdc 7 " I 7 14 WAL T el DT

~ A A —_ A o [} o ~

U S I B A IS I )
L, - 14 7 N A R I I N T oL
SedarebiT ufro iSviaTad aris aRwerili Tirkmlebis

ukmarisobis,maT Soris gansakuTrebiT hemodializis

saWiroebis mgone SemTxvevebis magaliTebi da TiTgmis ar aris

" dentificirebuli Rvi Zlis ukmarisobis gamovlinebis
SemTxvevebi.aseve iSviaTia,Tumca aRwerilia kunTebisa da kanis
safarvelis dazianebis SemTxvevebi, romlebic upiratesad

gveda kidurebis kunTebis klonur da tonur krunCxvebSi da

kanis safarvelis sxvadasxva saxis gamonayaris aRmocen ebaSi
gamoixateba sxeulis amaTuim regionSi. sagulisxmoa,rom
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10. Z.Kheladze, Zv.Kheladze
fNew NATOOfor the 21st Century World
Critical Care Medicine Insttitute

(Thilisi, Georgia)

The prospects for the course of the new corona virus depend on several factors.
First of all, these are the possibilés revealed during the mutation of the virus,
which will allow it to show some kind of resistance to antiviral therapy and
vaccination processes, as well as to manifestations of population immunity.
Despite such an approach, the worst prediction is thesagion of Japanese
scientists about the wawdike course of the new coronavirus pandemic and the
second, third, fourth, fifth and so on waves of this pandemic in the coming
years.
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Before the storm

During which it is quite possible that the sameéndividuals will be infected
several times. The fact is that for the first time in the world, several cases of re
infection of a person who has recovered from coronavirus have been recorded,
which is causing concern among specialists. The fact is that timeans that
either the human body cannot produce the necessary immunity during iliness,
or the coronavirus itself is changing through mutation. It is assumed that if a
similar scenario develops, a total of 85.0% of the Earth's population is expected
to deaease over the next 15.0 years. ..
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In the Laboratory

In this regard, the calculations conducted by Russian scientists are relatively
more promising. They indicate that within the next 812 years, immunity may

be developed in up to 6.0 billion citizenwsvithout the vaccination process. This

Is 75.0% of the planet's population and will be completely sufficient to create
population immunity and eliminate the new coronavirus

Red sky and earth

pandemic. In this regard, the calculations conducted at our institute look even
more promising. According to which, approximately 5.0 billion people should

be infected with the new coronavirus in the next five years, and the number of
deaths should reachraaverage of 10.0 million. The basis for this assumption are
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calculations that indicate that a person infected with the new coronavirus infects
at least three to four peop le on average, and the mortality rate reached

Yellow roud

approximately 2.2% in the first year after the start of the pandemic, and if we
take into account the current trend, it will decrease by at least 2.0% in
subsequent years. It also means that in the next five years, up to 4.0 billion people
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will probably need to be vaccinated, which, together with the infected
population during this period, will probably be enough to develop population
immunity, since only 1 out of 7.5 billion people on the planet have such
immunity. There will be at least 5.66.0 billion people. This will be more than
60.0% of the entire population, which is quite a sufficient demand for the
formation of such a regulation. Unfortunately, the pandemic caused by the
corona virus is not the only and last pandemic that threatens civilization aitd
may be a prelude to the most severe trials that await civilization in the near
future. Namely, the melting of the ice cover associated with global warming will
lead to the release of thousands of viruses and bacteria that have been buried in
these icesheets for millions of years and whose antigenic structure the human
Immune system does not possess. As a result, civilization is facing many
pandemics and global catastrophes caused by such a process. The fight agains
this ordeal is possible only by unimg all the states on Earth and demonstrating
their united efforts. In this regard, the best solution is the concept of creating a
new international union, announced by us in 2015 during the work of the



Lonely Lonely

The cross that carries everything

Third I nternational Symposium in Thb
Catastrophe Medicineo, the sole purp
those global catastrophes, as a result of whiclY @imes more representatives of

the members of civilizaion have died than from old age or any other reason
taken together. In this regard, we should hope that this organization, christened

t he ANew NATO, o0 will make it signific
from this inevitable ordeal. Initially, we thought that this proposal, which was

first presented by one of the authors of this book in 1991 during the First World
Congress on Technological
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White trees on a white road

Catastrophes in Rome, and then discussed during his special invitatmthe US
State Department in 1992, would eventually be shared by the world community
and its construction would begin in the near future. Unfortunately, the
development of events took a different turn and our proposal did not receive any
significant resporse at the time. This happened despite the fact that the
information about the Georgian Institute of Critical Care Medicine, founded by
us, is presented in the top ten of the international server of the same name,
which contains about a billion pieces of fformation
(https://www.google.com/search?q=Critical+Care+Medicine+Institute&oqg=Criti
cal+Care+Medicine+Institute&ags=chrome.0.69i59j0i22i3014j69i6512.33813j0j9
&sourceid=chrome&ie=UTFB), which is an undeniable confirmation of the high
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rating of this institute and the words of its director were given a certain
importance

1117 _ _ (512000000 . | L (0,46 1) "
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Georgian Critical Care Medicine Institute

www.ccmi.edu.gell i ndex . . .

1111744 v~ 17

Georgian Critical Care Medicine Institute continues admission of citizens of Georgia and other countries for
Residency and Doctorate programs based on ...

T R | T N S R S /1 2
Institute of critical care medicine, tbilisi i European Education

mbbsfromgeorgia.com Ui .

1111744 dru™- 17

Institute of critical care medicine, thilisi. August 10, 2016 mbbsfromgeorgia Medical Universities in
Georgia. Institute of critical care medicine was founded on ...

T R | I T N S Y S s 2 {0) 120
8th Thilisi International Symposium on Critical Care and ..

www.interacademies.org U

O s T P Y U TN

Georgian Critical Care Medicine Institute & Association of Critical Care and Catasrophe Medicine of Georgia
invite you to take part in the activity of The Eighth ...

Journal Critical Care And Catastrophe Medicine
cccmjged ...
1111744 dri™ 17
Journal of Critical Care& Catastrophe Medicine (ISSN 1512-2689) was founded in 2005 and is the founder and
publisher of the Institute of Critical Care Medicine ...

T ovdAr el L0 AT T L "TI30/20
And Catastrophe Medicine of Georgia
acccmg.geu L.

1111744 dr™ 17
Georgian Association of Catastrophe and Critical Care Medicine,. Georgian Critical Care Medicine Institute.
Statement. Georgian Academy ... Add Time: ...

Sovd Ar oA s L0 D T L "19126/20
Critical Care Medicine Institute - BIA

www.bia.ged Company
26 ., ,.12019 6 Trademarks: Critical Care Medicine Institute. Brands: Not Available. Legal Form: LLC
(Limited Liability Company), VAT Number: 211327161.

T oord A e~ d”r 712/31/20
(PDF) Z.Kheladze Reminder of a teacher of anesthesioloqists ...

www.researchgate.neti publ i cation G 342347515 ZKhel a. ..

127 + ,2020 0 Georgian Critical Care Medicine Institute, Tbi |l i si , Georgi a. ACritic

Me di ci n e 0-662T0ilBIGeorg&5The Georgian ...

Society of Critical Care Medicine: SCCM
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WWW.SCCM.org
11117414 d - 17

The Society of Critical Care Medicine (SCCM) is the largest non-profit medical organization dedicated to
promoting excellence and consistency in the practice of ...

Critical Care Medicine Institute - Facebook
m.facebook.comi pr of i | e
Critical Care Medicine Institute, Thilisi, Georgia. 5 likes. College & University.

ekaterine kartsivadze - Critical Care Medicine Institute - LinkedIn
ge.linkedin.comiu e katerin. ..

11117 1. 4 4"~ Vielv ekaterine kartsivadze's profile on LinkedIn, the world's largest professional
community. ekaterine has 1 job listed on their profile. See the complete profile ...
L 1 1

Self-Directed Courses - Online Critical Care Education

Adlwww.sccm.org/

Courses are designed to prepare nonintensivists for critically ill or injured patients. Access critical care and
disaster management designed education online. Improve ICU patient care.

Self-Directed FCCS L-Self-Directed PFCCS L-Self-Directed FDM
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Red trees on a white road

It is heartening that, according to confirmed Internet data, more than 1,000
scientific papers created by this person are dedaily by more than 60 people
in 156 countries of the world, which is an unprecedented case in the history
of world medicine.

Zurab Kheladze (researchgate.net)

Zurab Kheladze

Doctor of Medicine, PH.D,Professor,Academician

Introduction

Research interests: Critical Care Medicine
Researchmethods:immunological,genetic,toxicological, biochemical,hematological,
electrophysiological, radiological, psychological and other. Currently studying:
changes in the human body during life-threatening conditions, also during dying,
death and resuscitation periods.

Skills and expertise (30)Critical ... MedicineEmergency ManagementAirway
ManagementMechanical Ventilation

ResuscitationSepsisintensive ... MedicinePain
ManagementVentilationCardiopulmonary Resuscitation

Dec 06, 2020

Stats overview

528.8Research Interest, 555 Citations,33, Recommendations,

Show breakdown 129,285

Reads by country

Georgia+/71Reads United

States+20Reads Brazil+5Reads Indonesia+5Reads Thailand+5

Reads Ethiopia+5Reads India+5Reads Germany+4Reads Qatar+4Reads Russia
+4
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https://www.researchgate.net/topic/Airway-Management
https://www.researchgate.net/topic/Mechanical-Ventilation
https://www.researchgate.net/topic/Resuscitation
https://www.researchgate.net/topic/Sepsis
https://www.researchgate.net/topic/Intensive-Care-Medicine
https://www.researchgate.net/topic/Pain-Management
https://www.researchgate.net/topic/Pain-Management
https://www.researchgate.net/topic/Ventilation
https://www.researchgate.net/topic/Cardiopulmonary-Resuscitation
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Reads Sweden+3Reads Uganda+Z?Reads Cameroon+2Reads Bangladesh+2Rea
ds France*!

Zurab Kheladze (researchgate.net)

Zurab Kheladze

Doctor of Medicine, PH.D,Professor,Academician

Introduction

Research interests: Critical Care Medicine
Researchmethods:immunological,genetic,toxicological, biochemical,hematological,
electrophysiological, radiological, psychological and other. Currently studying:
changes in the human body during life-threatening conditions, also during dying,
death and resuscitation periods.

Skills and expertise (30)Critical ... MedicineEmergency ManagementAirway
ManagementMechanical Ventilation

ResuscitationSepsisintensive ... MedicinePain
ManagementVentilationCardiopulmonary Resuscitation

Dec 06, 2020

Stats overview

528.8Research Interest, 555 Citations,33, Recommendations,

Show breakdown 129,285

Reads by country

Georgia+71Reads United

States+20Reads Brazil+5Reads Indonesia+5Reads Thailand+5

Reads Ethiopia+t5Reads Indiat5Reads Germany+4Reads Qatar+4Reads Russia
+4

Reads Sweden+3Reads Uganda+”Reads Cameroon+2Reads Bangladesh+?Rea
ds France*!

It is noteworthy that the fact that more than 1000 scientific works created by the
same person, according to confirmed data from the Internet, are read daily by
more than 60 people in 156 countries of the world, which is an unprecedented
case in the history of world medie not only in terms of the number of scientific
works created by one a


https://www.researchgate.net/profile/Zurab_Kheladze
https://www.researchgate.net/topic/Critical-Care-Medicine
https://www.researchgate.net/topic/Emergency-Management
https://www.researchgate.net/topic/Airway-Management
https://www.researchgate.net/topic/Airway-Management
https://www.researchgate.net/topic/Mechanical-Ventilation
https://www.researchgate.net/topic/Resuscitation
https://www.researchgate.net/topic/Sepsis
https://www.researchgate.net/topic/Intensive-Care-Medicine
https://www.researchgate.net/topic/Pain-Management
https://www.researchgate.net/topic/Pain-Management
https://www.researchgate.net/topic/Ventilation
https://www.researchgate.net/topic/Cardiopulmonary-Resuscitation
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Black hole

uthor, but also in the fagthat despite such intensive use of these works, the most
Important and foremost has remained unnoticed. So, in this regard, the only hope
IS, that a person should not completely run out of hope.
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Zurab Kheladze (researchgate.net)

Zurab Kheladze

Doctor of Medicine, PH.D,Pofessor,Academician

Introduction

Research interests: Critical Care Medicine
Researchmethods:immunological,genetic,toxicological, biochemical,hematological,
electrophysiological, radiological, psychological and other. Currently studying: changes
in the human body during life threatening conditions, also during dying, death and
resugitation periods.
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11.M.Zodelava, N.Seskuria, G.Tetvadze

Secondary hemophagocytic lymphohistiocytosis in a patient
with rheumatoid arthritis and EBV infection : a case report
Thilisi State Medical UniversityTbilisi,Georgia

Ingorokva HighViedical Technologies University Clinic
(Thilisi,Georgia)

Introduction

Hemophagocytic lymphohistiocytosis (HLH) is a rare and-thieeatening
hyperinflammatory syndrome resulting from inherited (primary HLH) or
acquired (secondary HLH) immune dysregulatiofhe excessive immune
response is associated with T and myeloid cell infiltration of humerous organs,
such as the liver, spleen, and central nervous system, where activated immune
cells profusely secrete cytokines and mediate significant tissue damage. If
promptly treated, the exuberant immune response can lead to multiorgan failure
and death. The diagnosis of HLH is based on criteria established by the Histiocyte
Society in 1994 and revised in 2004, and should be strongly suspected in
individuals exhbiting features such as fever, splenomegaly, hyperferritinemia,
bi- or tri-lineage cytopenias, hypofibrinogenemia or hypertriglyceridemia,
elevated soluble CD25, hemophagocytosis, and reduced or absent NK cell
cytotoxicity . HLH thus constitutes a fascimaf syndrome wherein familial or
acquired defects in immunity result in hyperinflammation, as opposed to the
phenotype of reduced immune function leading to chronic or rare infections as is
seen with most other immunodeficiency syndromes.

The aetiology ofHLH may be classified as genetic (primary) and acquired
(secondary). Familial HLH usually follows an autosomal recessive inheritance.
About 40 to 60 percent of the mutations occuPiRF 1 and Und3 Homolog D
(UNC13D) genes. Other genes involved are &ynt11 (STX 11) and Syntaxin
Binding Protein 2 (STXBP2). Secondary HLH is usually acquired by viral
infections, immunodeficiency states, autoimmune disorders, and cancers.
EpsteinBarr virus (EBV) is most commonly associated with secondary HLH
with  high nortality, Typically the patients have hyperferritinemia,
hypertriglyceridemia, and marrow features suggestive of hemophagocytosis. The
treatment is usually systemic corticosteroids, intravenous immunoglobulin, and
chemotherapy with etoposide.
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The prognosis of HLH is poor. A review of 1109 cases of secondary HLH
estimated the mortality rate in adults at 41%. Prognosis of secondary HLH
strongly depends on the underlying causes: patients with malignancy have the
poorest outcome, while patients withimpary viral infection or autoimmune
disease show better results.

We present a case of a-g8arold female with seropositive rheumatoid arthritis
(RA), EpsteirBarr virus (EBV) inection

Case presentation

A 53-yearold femalewith a medical history aofheumatoid arthritis diagnosed in
February 2024 had been intermittently swldicating with lowdose
methylprednisolone without medical supervision. Her psychiatric history was
signficant for two suicide attempts, for which she had been prescribed selective
serotonin reuptake inhibitors (SSRIs) by a psychiatnist selfdiscontinuedwo
months prior to presentation.

In July 2025, the patient presented to a general surgeon witimatal pain. MRI

of the abdomen revealed acute calculous cholecystitis with moderate
hepatosplenomegaly. Complete blood count demonstrated grade 3 neutropenia,
prompting hematology consultation. Bone marrow biopsy with morphological
and immunohistochemicahnalysis revealed a hypercellular marrow with
myeloid hyperplasia, left shift, focal megakaryocyte proliferation, and 25%
plasma cells. The kappa:lambda ratio was 3:1 with no light chain restriction
detected. Rheumatoid markers were not assessed atih(§elty Syndrome?).

The patient's right upper quadrant pain persisted, and she underwent open
cholecystectomy on August 30, 2025. Beginning September 4, 2025, she
developed higlyr ade fever up to 40AC and proc
September 102025 the patient presented with severe fatigue, dyspnea on
mi ni mal exertion, fever with chills
edema in the calfinkle region. Laboratory tests showed critical pancytopenia in
complete blood count WBC Z 100.7497/ L, ANC Z 0.07
6.409g/dl, PLT Z 19s0@eri029/ CRPbiNpdad3
hypofibrinogenemia - Fi br i nogen . Z Bioclkemistly tesis/ |
hyperferritnemia Fer r i t i n y 1iedtihide- nBrthal ive fumation C
tests-normal L DH y 2RR13R0D- 214/0QU/LY , Al bumi n
g/L. Anti-HIV, Anti-HCV, HBsAg 1 all negative Serology for brucellosis,


https://pmc.ncbi.nlm.nih.gov/articles/PMC7046046/#B7
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leishmaniasis, tularemia, coxiellaegative CMV/DNA PCR- Negative, EBV
PCR- Positive. Chest Xay showed no infiltrative changes, abdominal CT with
IV contrast - showed hepatosplenomegaly spleen 10x12x25cm. Cardiac
ultrasound unremarkable

Initial treatmentwith empiric broadspectrumantibioticsi Meropenem and
Vancomycinwas initiatedfor neutropenic fever was initiate@dlso started on
filgrastim subcutaneously, a granulocyte colstiynulating factor (GCSF),
along with antifungal prophylaxis, blood transfusi@md hemostatic therapy.
Surgical wound care was provided. Despite treatmdrat, gatient's clinical
condition remained critical with persistenthighr ade f ever r each
inflammatory markers improved with-@active protein decreasing to 60.5 mg/L,
the pancytopenia persisted.

Diagnostic workup of nmgeda bone marrow biops demonstrated
hemophagocytosis. Additional testing revealed markedly elevated solule IL
receptor at 7500 U/mLAnti-cyclic citrullinated peptide antibody greater than
500 U/mL RR: <17 U/mL), anti-mutated citrullinated vimentin greater than 1000
IU/mL (RR: <20 IU/mL), Rheumatoid factor elevated at 60.30 IU/nRR:<14
IlU/mL). Systemic lupus erythematosus panel includengfibodies against
doublestranded DNA, nucleosomes, histones, SmD1, PCNA, RPP/P0, and ANA
was negative.

The patientulfilled 7 of 8 diagnostic criteria for HLH.

Treatment

We started plse IV methylprednisolone therapyl25mg/day,followed by
64mg/day orally Within 24 hours of methylprednisolone initiation, the patient
became afebrile. After one weekemoglobin and platelet counts improved,
though agranulocytosis persisted wit
1228 €9/ L. Vancomycin was discontin
Remarkably, 48 hours after vancomycin discontinuation, neuti@peproved
significantly with ANC rising to 1.2
was deferred.
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Parameter Proposed HLH Data of Case 1
diagnostic criteria at Day 10
(requires 5/8) diagnosis | post-
HLH
treatment
Fever 038. 5A Present | No
Spleen Splenomegaly Present No
Bicytopenia HGB <90 g/L, and/or | 64 g/L 91 g/L
PLT <1907T (129 PL |[100 I
and/ or ANCO. 071 |10°L
10°/L 10°/L 0. 21
10°/L
Hypertriglyceridemia | >3 mmol/L < 1.5 g/L |3.61 2.32
and/or mmol/L mmol/L
hypofibrinogenemia 0.81 g/L 1.82 g/L
Hyperferritinemia O500 eg/L |1341 |128 ¢
Soluble CD25 Elevated Yes Yes (5238
(7500U/ml)| U/ml)
NK Cell Activity Absent or Low Not tested | Not tested
Haemophagocytosis | Observed in BM, LN, | Observed | Not
spleen, oliver in BM valued
Alternatively:
Genetics Homozygosity or Not tested

compound
heterozygosity for
HLH-associated
mutations in an
appropriate clinical

setting

On day 60, he patient'scurrent clinical condition issatisfactory. Current
laboratory parameters show grade 3 neutropenia, moderate splenomegaly
measuring 150 mm by wul tr asounrdactivef er r
protein.
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She is currently under rheumatology care with a diagnosis of Felty's syndrome,
receiving methylprednisolone 8 mg daily and methotrexate 20 mg weekly.
Rituximab infusion of 000 mg every 2 weeks is planned.

DISCUSSION

Diagnosis of hemophagocytic lymphohistiocytosis (HLH) is established by a
combination of symptoms, signs alathoratory abnormalities. Recently, Fardet
et al. proposed a new set of criteria for diagnosis of secondary HLH. They
developed the Fbcore which assigns points to 9 variables and predicts the
probability of having HLH. Fardet et al. proposed that the bewff value for

the diagnosis of HLH is 169, which corresponds to a sensitivity of 93% and a
specificity of 86%.

Table 1:

The HScore.

Variable Points

Known underlying 0 (no) or 18 (yes)

Immunosuppression
Temperature ( AC) |0(<38.4),3338.439.4), or 49
(>39.4)

Organomegaly 0 (no), 23 (hepatomegaly or
splenomegaly), or

38 (hepatomegaly and
splenomegaly)

Number of cytopenias 0 (1 lineage), 24 (2 lineages), 0
34 (3 lineages)

Ferritin (ng/ml) 0 (<2,000), 35 (2,000,000), or
50 (>6,000)

Triglyceride (mmoles/l) 0 (<1.5), 44 (1.B4), or 64 (>4)

Fibrinogen (g/l) O (>2.5) or 30
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Serum aspartate aminotransferase ([0 ( <30) or 19
(U/)
Hemophagocytosis features on bong O (no) or 35 (yes)
marrow aspirate

Hemophagocytosis may be the pathologic hallmark of HLH, however it lacks
both sensitivity and specificity. Moreover, the amount of hemophagocytosis in
bone marrow aspirate does not always correlate with the probability of
HLH. Thus, diagnosis of HLH cannbe based solely on histological findings of
hemophagocytosis. It requires good clinical judgement and an overall assessment
of the patient?

Besides, although moghatients with HLH present with hyperferritinemia, this
finding is not specific for HLH. The HL2 004 <cr i teri a i ncl
ng/mL, based on the HLH94 study which demonstrated a sensitivity of 84% in
pediatric population for this cutoff valuA. more recent study in pediatric
patients showed that a higher ferri
sensitive and 96% specific for diagnosis of HI®h the other hand, recent
studies demonstrated that marked hyperferritinemia is not specific for HLH in
adult population.

Our patient fulfilled 7 of 8 HLF2004 criteria and also had a diagnostiSebre.
Secondary HLH is usually attributed to conditions undermining immune system.
Viral infections (such as EBV, CMV, HSV, HIV, HBV or HCV) are common
causatie factors. Other conditions predisposing to HLH include malignancies
(mainly hematological neoplasms, especially lymphoma) and autoimmune
diseases (such as systemic lupus erythematosus;caduft e t Still &s
rheumatoid arthritis)in our patientjnfection (EBV) and RA activation seemed

to be the cause for triggering HLH in our patient. In such cases, when HLH is
attributed to autoimmune diseases, is called MAS (macrophage activation
syndrome).

The goal of the treatment of HLH is to control themctive immune system and
suppress excessive inflammation. The Histiocyte Society has proposed the
etoposidebased HLH2004 protocol for the treatment of primary HLH, which


https://pmc.ncbi.nlm.nih.gov/articles/PMC7046046/#B12
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includes an 8wveek initial therapy with dexamethasone, etoposide and
cyclosporine, as well as intrathecal administration of methotrexate and
hydrocortisone in case of central nervous system involvement. Patients who fail
to respond are candidates for hematopoietic cell transplantatieecondary
HLH, it is important to first identifyand treat the primary cause (infection,
malignancy or autoimmune disease). A number of treatments have been used in
secondary HLH; including corticosteroids, cyclosporine, methotrexate,
cyclophosphamide, intravenous immunoglobulin (IVIG), the H:BD4 praocol

and biological agents (anakinra, rituximab, infliximab, etanercept).There are no
randomized, controlled clinical trials, thus treatment decisions depend on clinical
experience and expert opinidvioreover, the efficacy of HLF2004 protocol has

not been proven in adult patients and secondary HLH. Although a retrospective
study of 162 adults with secondary HLH found that treatment strategies
containing etoposide improved survival of patieatsther retrospective study

of 103 cases of secondary HLH awlults showed that treatment with etoposide
did not affect prognosis. Besides, in patients with HLH secondary to autoimmune
diseases (MAS), treatment of the underlying autoimmune disorder with
corticosteroids and/or other agents, such as IVIG, is usuédigtiee. Indeed, in

a retrospective study with 30 patients with an underlying autoimmune disease and
HLH/MAS, initial monotherapy with corticosteroids was sufficient for nearly
half the patients. Addition of cyclosporine, cyclophosphamide or tacrolindus le
to remission 80% of the patients. Moreover, retrospective study with 38 patients
with secondary HLH showed that treatment with corticosteroids and/or IVIG is
sufficient for patients with HLH/MAS with an underlying autoimmune disease.

Concerning our patieg, RA was the underlying disorder and activation of the
disease with the presence of EBV was the trigger of HLH. Therefore, we opted
for a treatment with corticosteroids, which proved to be effective, since it led to
immediate resolution of fever, graau correction of anemia and
thrombocytopeniaAgranulocytosis In our patients induced by Vancomycin.
Agranulocytosis induced by vancomycin is infrequent and generally occurs after
day 12 of treatment. In most cases, it is caused bymamunemediated
mechanism The neutrophil count normalizes, usually, in the first week after the
suspension of vancomycin.
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