This scanning electron microscope image shows SARS-CoV-2 (round magenta objects)
emerging from the surface of cells cultured in the lab. The virus shown was isolated from

Covid-19 a prubéh
_ pandemie
v Ceskeé republice

doc. RNDr. Ladislav Pecen, CSc.

This image of the virus is from &éﬁs ssion electron microscope China Hubei




Proc je tézké meérit dopad COVID-19 pandemie?

Odhadovat a porovnat zatéz nemoci COVID-19 mezi riznymi zemémi je
obtizné.

Odhady vyskytu jsou zavislé na strategii a dostupnosti testl (pocet osob
testovanych za den, testované podskupiny populaci a pouzity typ testd, atd.).
Umrtnost na COVID-19 se znaéné lisi v dlisledku rozdil(i ve vékovém rozlozeni
infikovanych pacientd a rizné metodologii - napfr. zahrnuti/ vylouceni
hospitalizovanych osob.

Nékteré zemé uvadeéji pouze umrti, u nichz je prokazano, ze nastala v
primém dusledku COVID-19, zatimco jiné zahrnuji vSechna umrti, kdy
pacient zemrel pozitivni na COVID-19, nékterée i suspektni umrti na COVID-19
(napr. Belgie, pokud v zarizeni pro staré osoby je vyskyt COVID-19 a nékdo
zemre aniz by se stihl test, je suspektni a zapocten do COVID-19 mortalit).



Proc je tézké meérit dopad COVID-19 pandemie?

* Jednim z ukazatell, ktery by mohl byt prukazny pfi posuzovani dopadu
soucasné pandemie COVID-19 na umrtnost, je srovnani celkového poctu
umrti (Umrtnost ze vSech pricin) béhem této pandemie s Umrtim ve
stejné zemi v poslednich nékolika letech.

* Pokud se prepocita absolutni pocet umrti, jak je zvykem, na 100 tisic
obyvatel zemeé v daném roce, pak by mélo byt mozné i srovnani meazi
zememi.

* Pouziti celkové umrtnosti bez ohledu na pri¢inu umrti (Gmrtnost ze vSech
pricin) a jeji nasledné porovnani se stejnym obdobim v predchozich
letech ve stejné zemi zajisti, ze takové porovnani je objektivni a
nevychylené.
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Chripkové epidemie na zacatku let
2018 a téz 2017 mely vétsi dopad na
celkovou mortalitu nez jarni vina
covid-19 (peak v r. 2020 je dokonce
nizsi nez v r. 2019, ale Sirsi). Podzimni
a vanocni vina je ale mimo jakékoliv
srovnani v minuly 9 letech.
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Ceska Republika

Pocet zemielych na tzemi CR
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* piedbézny udaj
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zdroj: €S0 ETK
Loni v Cesku zemfelo o 17 000 lidi vic nez v roce 2019, jde zhruba o patnactiprocentni nardst. Podle Ceského statistického
UFadu je tak vyrazna meziro¢ni zména v historii po roce 1950 zcela vyjime&na. Podle stoleté ¢asové fady, kterou ma CTK k
dispozici, Cesko pamatuje podobné vysoky procentni nardst jen v roce 1945, kdy kon¢ila druha svétova valka. Podle
predbéznych udajl loni zemrelo 129 100 lidi (oficialni pocet je 129 289)
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Zde chripkové epidemie na zacatku rok(
2018 a téz 2017 mely vyrazné mensi dopad
na celkovou mortalitu nez jarni vina covid-19.
Je vidét i trochu mensi podzimni vina covid-
19 v Belgii.
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ty zemrelych za tyden
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Nejvétsi chripkové epidemie byla v Italii na za¢atku roku 2017. Ale dopad
na celkovou mortalitu byl mnohem nizsi nez jarni vina covid-19.

Podivné 3 poklesy souvisi s tim, Zze smrt si bere dovolenou pres vyznamné
svatky — zde ale jen trikrat (opét viz publikace z predchozi stranky)
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Jarni vina definovana od 14.unora do 15.kvétna 2020

2-hy sloupec: predikuji linearnim pocet zemrelych na rok 2020 z celé Casové rady rocniho poctu zemrelych. Spocitam kolik
bylo v minulych letech v prdmeéru (Iépe) medidnu procent zemrelych mezi 14.2 a 15.5. a dle toho spoctu predikovany pocet
zemrelych mezi 14.2.2020 a 15.5.2020. To porovnam se skutecné pozorovanym poctem umrti mezi 14.2.2020 a 15.5.2020
(ten je v Citateli, predikovany ve jmenovali)

3-ti sloupec: podobné, ale beru v kazdém roce jen zemrelé mezi 14.2 a 15.5. a z nich spoctu predikovany pocet na tento rok
4-ty sloupec: porovnani s pramérem poctu zemrelych mezi 14.2 a 15.5. za vSechny minulé roky

5-ty sloupec: predikovana hodnota na rok 2020 ARIMA modelem (klouzavé primeéry a autoregresni model ro¢nim oscilaci)

Narust dle linearni regrese pocet Narust dle linearni Nariust oproti Roéni procentuslni

zemfrelych za cely rok a aplikovan regrese pocet zemielych v priméru vSech . p { pott Primérny vék
country median %, ktery zemfe v dané dané zemi mezi 14.2 a minulych let v narus Il)?ch“ populace v dané

zemi mezi 14.2 al55a 15.5 a predikovné dané zemi mezi t ze?nre ye lace zemi (2018)
predikovné hodnot& pro 2020 hodnoté pro 2020 14.2a155 starfufim popuiac

TN 3,67% -4,00% 0,10% 1,04% 4t
Germany -2,68% -3,75% 0,92% 1,06% 47.1
Czech Republic -2,10% -1,73% 0,98% 0,55% 42.1
New Zealand -0,68% -1,40% 7,20% 1,38% 37.9
Bavaria 3,38% 0,39% 5,87% 1,14% 43.7
Canada 4,76% 3,88% 9,78% 1,90% 42.2
USA 17,32% 16,36% 19,72% 1,62% 38.1
Belgium 26,21% 23,25% 26,99% 0,46% 414
Italy 37,71% 37,86% 38,11% 0,94% 45.5
England&Wales 38,26% 35,84% 39,22% 1,22% 40.5




Webové zdroje vénujici se covid-19 jako napr.

European Centre for Disease Prevention and Control (ECDC), COVID-19 Situation
dashboard: https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html
(vSechny od sebe prebiraji data a tak vSechny zdroje rikaji totéz ¢i vytah téhoz)

Zde Belgie vypada jako zemé na jare 2020 nejvice postizena covid-19, ale dle predchoziho
byla Anglie+Wales a Italie s horsim dopadem na celkovou mortalitu.

No of deaths No of deaths infected total infected per | Case-Fatality

per 100 000 100 000 Ratio

Czech Republic 320 3.0 9273 87.1 3.45%

8511 10.3 181815 219.0 4.68%

7295 19.5 90936 243.1 8.02%

33415 55.4 233019 386.1 14.34%

United Kingdom 37445 56.2 255515 383.4 14.65%
9392 82.0 59028 515.3 15.91%

Stav 01.06.2020


https://qap.ecdc.europa.eu/public/extensions/COVID-19/COVID-19.html

e Celyrok 2020

Nardiist oproti predikované
hodnoté pro rok 2020 dle

Narust oproti

Nardst oproti
roku 2019

Nartiist oproti
pruméru 5

Narust oproti
pruméru 5

Ro¢ni procentualni
narust poctu

Primérny

Primérny vék

Country linearni St ku 2019 adjustovany na minulych let minuly.ch let 201,5 ’ felych starnuti p.oéet déﬁ na p opula'ce 7L
m::‘,fll;zlryef]f Zf&?y . o starnuti populace 2015 -2019 Zggr?ﬂtl:s;g;:;layc na Zemrepy(;)ufaig““ m jednu Zenu zemi (2018)

New Zealand -0,09% -0,79% -2,14% 3,61% 0,13% 1,38% 1.96 37.9
gz\r/g"r?;‘y without 2.20% 4.65% 3.58% 5.17% 2 48% 1,04% 1.47 47.7
Germany 2,60% 4,90% 3,80% 5,68% 2,94% 1,06% 148 47.1
Canada 3,67% 4.47% 2.52% 9,31% 4.27% 1,90% 1.56 42.2
Bavaria 4,33% 6,37% 5,17% 7,30% 4,30% 1,14% 1.55 43.7
England&Wales 11,79% 15,69% 14,29% 15,42% 11,97% 1,22% 1.87 405
USA 14.71% 17.66% 15,78% 20,27% 15.53% 1,62% 1.90 38.1
Italy 14,92% 16,29% 15,21% 18,16% 15,43% 0,94% 151 455
Belgium 15,05% 17.17% 16,64% 16,35% 15,03% 0,46% 1.80 41.4
Czech Republic 16,67% 17,00% 16,36% 18,30% 16,69% 0,55% 159 42.1




@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)
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@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)
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k03 April 2021 13:20 je CR v mortalité per 100 000 people na 1.misté na svété.
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country2 death_rate_covid Deaths-cov Obs country2 death_rate_covid Deaths-cov Obs country2 death_rate_covid Deaths-cov Obs  country2 death rate_covid Deaths-cov
Czechia 251.328 26867 56 lIsrael 70.045 6220 111 Mauritania 10.205 449 166  Burkina Faso - *0.759 150
San Marino 248.631 84 57 Estonia 70.000 931 112 Saint Vincentand Grenada 9.091 10 .
167  Brunei 0.699 5
Hungary 220.102 21504 58 Russia 68.071 98363 113 Iceland 7.967 29
168 Papua New Guinea 0.697 60
Montenegro 208.360 1296 59 Paraguay 61.695 4294 114 Equatorial Guinea 7.863 103
169 NewZealand 0.532 26
Bosnia and Herzegovina 203.705 6763 60 Canada 61.216 23011 115 Syria 7.617 1288
. . 170  Singapore 0.532 30
Belgium 201.422 23083 61 Mayotte 59.917 162 116 Algeria 7.338 3099
Slovenia 195.577 4068 62 CostaRica 59.152 2957 117 Japan 7.266 9191 A | Gilln W £
Bulgaria 191.971 13438 63 Eswatini 58.59 668 118 Gambia 7.237 165 72 | Wi W2 X
Uk 190.635 127058 64 Bahamas 48.705 188 119 Zambia 7.003 1215 T8 | Bt 223 2
North Macedonia 185.934 3860 65 Honduras 48.206 4622 120 Pakistan 6.926 14697 T2 | 02 2
Italy 182.783 110328 66 West Bank and Gaza 45.959 2661 121 Afghanistan 6.712 2495 175 Thailand 0.137 95
Slovakia 182.265 9948 67 Denmark 41.767 2425 122 Senegal 6.662 1056 176  Bhutan 0.133 1
us 168.832 554105 68 Libya 40.180 2684 123 Malawi 6.169 1119 177 Cambodia 0.098 16
Portugal 164.086 16868 69 Guatemala 39.855 6875 124 Burma 5.969 3206 178  Niger 0.095 187
Peru 163.585 52331 70 Turkey 38.893 31892 125 Bangladesh 5.672 9155 179  Burundi 0.054 6
Mexico 161.532 203854 71 Iraq 37.445 14390 126 Venezuela 5.643 1629 180 Taiwan 0.042 10
Spain 160.931 75541 72 Azerbaijan 36.242 3617 127 Gabon 5.613 119 181 Tanzania 0.037 21
Brazil 156.662 328206 73 Oman 34.803 1681 128 Sudan 4,935 2063 182 Vietnam 0.037 35
Andorra 150.638 116 74 Bahrain 33.588 527 129 Kenya 4.254 2186 183  Dominica 0.000 0
Croatia 148.472 6025 75 SaintLucia 33.516 61 130 Malaysia 4.069 1283 184 Holy See 0.000 0
Panama 146.555 6126 76 French Guiana 32.645 96 131 Cuba 3.783 429 185  Laos 0.000 0
Liechtenstein 144.520 56 77 Kuwait 32.053 1327 132 Australia 3.637 909 186  Marshall Islands 0.000 0
Poland 144.159 54737 78 El Salvad 31.480 2021 133 S i 3.578 537
o alvacor omata 187 Micronesia 0.000 0
France 143.959 96438 79 Cabo Verde 31.434 171 134 Guinea-Bissau 3.476 65 L .
188  SaintKitts and Nevis 0.000 0
Moldova 142.358 5048 80 Dominican Republic 31.364 3334 135 Cameroon 3.374 851
189 Samoa 0.000 0
Sweden 131.945 13498 81 Suriname 30.729 177 136 Korea South 3.369 1740
. . 190  Solomon Islands 0.000 0
Lithuania 128.873 3602 82 Uruguay 30.174 1041 137 Yemen 3.214 916
N N 191 Timor-Leste 0.000 0
Colombia 128.453 63777 83 Guyana 30.167 235 138 Congo (Brazzaville) 3.077 135
Argentina 125.923 56023 84 Antiguaand Barbuda 29.080 28 139 Nicaragua 2.751 178 R | VemrEn QT ©
Chile 125.045 23421 85 Botswana 26.267 591 140 Ethiopia 2.669 2915
Romania 122.715 23819 86 Seychelles 24.803 24 141 Mozambique 2.637 778
Luxembourg 122.150 750 87 Morocco 24.521 8835 142 Srilanka 2.635 571
Switzerland 120.782 10351 88 Belarus 23.901 2267 143 Rwanda 2.520 310
Armenia 120.573 3575 89 Kyrgyzstan 23.766 1502 144 Ghana 2.499 744
Bolivia 108.414 12305 90 Cyprus 21.933 261 145 Djibouti 2.432 72
Austria 106.479 9434 91 Namibia 21.673 531 146 Haiti 2.266 252
Kosovo 102.547 1892 92 Jamaica 20.646 607 147 Mali 2.044 390
Georgia 101.984 3804 93 SaudiArabia 19.834 6684 148 Uzbekistan 1.911 630
Latvia 100.156 1923 94 Kazakhstan 17.702 3236 149 Angola 1.746 538
Ecuador 99.005 16910 95 Comoros 17.548 146 150 Madagascar 1.691 444
Netherlands 96.834 16733 96 Sao Tome and Principe 16.114 34 151 Liberia 1.676 85
Ireland 96.105 4713 97 United Arab Emirates 15.597 1502 152 Central African Republic 1.542 72
Germany 92.680 76943 98 Indonesia 15.406 41242 153 Togo 1.394 110
Lebanon 92.642 6346 99 Finland 15.326 846 154 Chad 1.200 164
South Africa 91.634 52946 100 Lesotho 14.929 315 155 Nigeria 1.051 2058
Ukraine 85.110 35729 101 Barbados 14.634 42 156 Sierraleone 1.033 79
Belize 82.768 317 102 Maldives 12.984 67 157 Guinea 1.031 128
Albania 78.953 2247 103 Philippines 12.580 13423 158 South Sudan 1.020 112
Serbia 77.135 5384 104 Norway 12.394 673 159 Coted Ivoire 0.997 250
Iran 76.866 62876 105 Egypt 12.278 12084 160 Tajikistan 0.989 90
Tunisia 76.837 8890 106 India 12.129 164110 161 Mauritius 0.949 12
Greece 76.791 8232 107 Nepal 10.790 3031 162 Grenada 0.901 1
Malta 76.699 395 108 Qatar 10.712 298 163 Congo (Kinshasa) 0.886 745
Monaco 72.385 28 109 Zimbabwe 10.554 1524 164 Benin 0.809 93
Jordan 70.673 7039 110 Trinidad and Tobago 10.432 145 165 Uganda 0.784 335



* k26 Sep 2021 je CR v mortalité per 100 000 people na 7.misté na svété.

country deaths _ death rate in % Andorra 130 77006 0.16882%
Peru 199228 31990000 0.62278% Bolivia 13693 11350000 0.16474%
North Macedonia 6594 2076000 0.31763% Kosovo 2936 1845000 0.15913%
Bosnia and Herzegovina 10422 3320000 0.31392% Liechtenstein 60 38749 0.15484%
Hungary 30151 9770000 0.20861% South Africa 87052 57780000 0.15066%
Montenegra 1895 622000 0.30466% Suriname 845 576000 0.14670%
Bulgaria 20449 7000000 0.29213% Iran 119360 81800000 0.14592%
Czechia 30453 10690000 0.28487% Sweden 14821 10230000 0.14488%
Brazil 594200 209500000 0.28363% Namibia 3492 2450000 0.14253%
San Marino 90 33785 0.26639% Ukraine 59281 41980000 0.14121%
Argentina 114849 44430000 0.25815% Latvia 2684 1920000 0.13979%
Colombia 126102 49650000 0.25398% Russia 200245 144500000 0.13858%
Georgia 8817 3730000 0.23638% Greece 14679 10720000 0.13693%
Paraguay 16142 6960000 0.23193% Luxembourg 835 514000 0.13599%
Slovakia 12596 5458000 0.23078% Bahamas 522 336000 0.13523%
Belgium 25554 11460000 0.22298% Switzerland 11043 8570000 0.12886%
Mexico 275303 126200000 0.21815%
- ... (best below)

Slovenia 4537 2080000 0.21813%

ltaly 130697 60360000 0.21653% Singapore 78 5640000 0.00138%
Tunisia 24732 11570000 0.21376% Tajikistan 125 5100000 0.00137%
Croatia 8595 A052000 0.21180% Nigeria 2673 195900000 0.00136%
us 687959 328200000 0.20962% Benin 154 11450000 0.00134%
UK 136528 66650000 0.20484% Eritrea 42 3210000 0.00131%
Chile 37440 18730000 0.19989% Congo (Kinshasa) 1083 84070000 0.00129%
Poland 75572 37970000 0.19903% Chad 174 13670000 0.00127%
Ecuador 32720 17080000 0.19157% South Sudan 128 10980000 0.00117%
Moldova 5695 3546000 0.18880% Burkina Faso 180 19750000 0.00091%
Romania 36341 19410000 0.18723% MNew Zealand 27 4386000 0.00055%
Spain 86229 46940000 0.18370% Bhutan 3 754000 0.00040%
Armenia 5251 2953000 0.17752% China 4349 1393000000 0.00035%
Lithuania 4913 2795000 0.17578% Burundi 38 11130000 0.00034%
Uruguay 6052 3450000 0.17542%

France 117171 66990000 0.17491% Micronesia 0 113815 0.00000%
Portugal 17954 10280000 0.17465% Samoa 0 197097 0.00000%

Panama 7201 4180000 0.17227% Solomon Islands 0 653000 0.00000%



Cumulative confirmed COVID-19 deaths per million people

Limited testing and challenges in the attribution of the cause of death means that the number of confirmed deaths may not be an
accurate count of the true number of deaths from COVID-19.
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Antibodies production dynamics
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IgG antibody levels after disease
general population (110 people)
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G Il.gen - Dxl (kAU/), =10 reaktivni

1gG antibody levels by FN Pilsen staff
( n =158) after vaccination until week 20
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IgG Il.gen - DxI (KAU/I), >10 reaktivni

lgG antibody levels in subjects who did not pass vs.
experienced covid- 19
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Je uz ¢as na optimismus? Zatim to tak Uplné nevypada
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