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‘The Map tab incorporates leaflt to display
geographical information. A leaflet map is
presented on this tab, which covers the

entire window size.

Regional Trend Focuses on visual analytics at a more
granular level. It utilizes the plotly package
t0 render the plots.

Simulation Integrates mathematical models to
simulate COVID-19 scenarios based on

user-defined parameters.
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Technology/

theme

Prior approaches

Novel insights/advancements in this study

Bioinformatics
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es

Blockchain in
healthcare

Telemedicine

Manual sequence
alignment; regional

genomic databases (1, 23)

Static bed allocation; rule-
based heuristics (18, 24)

“Traditional protein-based

adjuvants (4)

Centralized, paper-based
supply chain records (24)

Limited remote

consultatior

analog data

transfer (12, 13)

Integration of real-time global datasets (GISAID) and Al-augmented tools (GATK, PhyloViZ) for rapid variant
characterization and host-pathogen interaction modeling. Use of these in case studies, like analyzing Omicron variant
and multi-drug resistant bacteria outbreaks, providing more accurate and timely information for epidemic control
(3,22).

Development of dynamic LSTM models achieving >90% accuracy in predicting ICU demand (e.g., in Wuhan),
enabling real-time redistribution of critcal resources during surges. Application of linear programming algorithms to

optimize PPE distribution, reducing stockouts and waste (3, 22).

Application of nanotechnology to enhance vaccine stability (e.g, mRNA-LNP formulations reducing storage

temperature requirements from ~80 to 2-8°C) and immunogenicity, revolutionizing vaccine development speed and

effectiveness as seen in COVID-19 mRNA vaccines (4, 22).

Decentralized blockchain systems improving transparency in PPE/test kit distribution (e.g., 60% reduction in logistics
delays in IBMS global pilot). Ensuring end-to-end traceability of medical resources, which is crucial for eficient
epidemic management (2, 24).

Al-driven triage systems (¢.g., Aarogya Setu app in India triaging 15 million consultations) and blockchain-secured
telehealth platforms ensuring data integity and access equity. Expanding the reach and effectiveness of medical

services, especially during pandemics (3, 12).
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Number Variable x Number of Correlation Optimal values Optimal values Experimental value of Critical value of Fisher
observations n coefficient R of parameter a of parameter b the Fisher function F, function F.(1,n-2) for

in Equation (6) in Equation (6) Equation (7), the confidence level
m=2 0.01 (Appendix'©)

Correlations for the averaged daily numbers of COVID-19 cases in 2022, DCC()

1 Versus age 31 0.7108 —937.43 39.767 29.616 7.77 381
2 Versus VC) 34 056202 —444.10 13.252 14.775 7.74 191
3 Versus BC) 34 0.7459 —181.28 14.687 40.136 774 5.19
4 Versus DTC 23 05613 292.96 66.052 9.66 7.85 12
Correlations for the averaged daily numbers of COVID-19 cases in 2023, DCC?)

5 Versus age 31 0.5009 —143.583 5.8231 9.711 7.77 125
6 Versus VC@) 34 0.4696 —128.811 2.6796 9.051 7.74 117
7 Versus BC?) 34 0.5674 —32.3957 1.6692 15.195 774 1.96

Correlations for the averaged daily numbers of deaths in 2022, DpDC™

8 Versus age 31 07324 —1.7244 0.07993 33.553 7.77 432
9 Versus VC 34 05553 —0.6756 0.02582 14.264 7.74 1.84
10 Versus BC 34 06513 —0.02176 0.02529 23.579 7.74 3.05
11 Versus DTC 23 07138 0.59477 0.16076 218 7.85 28

Correlations for the averaged daily numbers of deaths in 2023, DDC?)

12 Versus age 31 06793 —0.6040 0.02626 24.843 7.77 320
13 Versus VC? 34 0.5927 —0.4892 00114 17.332 7.74 224
14 Versus BC? 34 0.6903 —0.06489 0.006845 29.131 7.74 376

Correlations for the case fatality risks in 2022, CFR1)

15 Versus age 31 —0.5006 0.01631 —0.0003177 9.698 7.77 125
16 Versus VC) 34 —0.5901 0.01538 —0.0001553 17.092 7.74 221
17 Versus BC! 34 ~0.5937 0.01053 —0.0001305 17.423 7.74 225
18 Versus DTC 23 —0.3566 0.005909 —0.00036525 3.059 7.85 039
Correlations for the case fatality risks in 2023, CFR)

19 Versus age 30 —0.1700 0.02122 —0.00028515 0.834 7.78 0.11
20 Versus VC@ 33 —0.1008 0.01656 —8.2800e—05 0.318 7.75 0.041

21 Versus BC?) 33 —0.0560 0.01203 —2.36499¢—05 0.0975 7.75 0.013
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Number Variable y Number of Correlation Optimal values Optimal values Experimental value of Critical value of Fisher
observations n coefficient R of parameter a of parameter b the Fisher function F, function F.(1,n-2) for

in Equation (1) in Equation (1) Equation (3), the confidence level
m=2 0.01 (Appendix'©)

Correlations vs. median age of population, A

1 DTC 23 0.4389 —4.7762 0.23290 5.011 7.85 0.64
2 vew 31 07673 2.3288 1.83706 41515 7.77 534
3 ve® 31 07348 17.5274 1.49084 34.036 7.77 438
4 BCW 31 07933 —34.8469 221980 49.246 7.77 634
5 BC® 31 0.7810 —51.3696 3.03961 45.339 7.77 5.84

Correlations vs. “purified” numbers of fully vaccinated persons per hundred, VP

6 Joleet) 31 0.03726 463.8161 1.35771 0.0403 7.77 0.0052
7 DDCM 31 0.00318 1.0919 0.00022628 0.000294 7.77 3.8e-5
8 CFR® 31 —0.3236 0.005114 —0.00013372 3.391 b g 0.43

Correlations vs. “purified” numbers of boosters per hundred, BP

9 DCC 31 0.2969 463.792 9.75216 2.804 7.77 036
10 DDCY 31 0.0989 1.0919 0.0063360 0.2864 7.77 0.037
11 CFR® 31 —0.3625 0.005117 —0.00013502 4386 7.77 056

Optimal values of parameters in Equation (1), correlation coefficients and the results of Fisher test applications.
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Country or Accumulated numbers of tests per thousand TC? , corresponding dates Numbers of fully Numbers of boosters
region endinumberofidays T;TC) vaczﬁ::zéeigdpgggf per per hundred as of:
7cV) Date in P Date in July 1. 3 July 1.2022  July 1. 2023
2021 2022 2022‘,(:’(1) ( BCE” BCE.Z)
1 USA 2,155.384 Dec 31 2,708.533 Jun 18 169 67.33 69.47% 37.91 40.08%
2 Taiwan 208248 Dec 31 545749 Jun 22 173 81.52 87 72.89 106.4
3 Hong Kong 4,615.889 Dec 31 6,594.993 May 24 144 86.21 90.81 60.36 9491
4 India 481597 Dec 31 609.938 Jun 21 172 64.58 67.17 315 16.04
5 France 2,908.831 Dec 31 4,126.754 Jun 18 169 78.14 7844 58.86 70.34
6 Germany 1,108.669 Dec 26 1,574.021 Jun 12 168 76.04 76.24%° 68.6 77.72%°
7 Brazil 308.411 Dec 31 330912 March 11 70 7852 81.82'7 49.7 587"
8 South Korea 874.47 Dec 31 1,934578 Jun 15 166 85.48 85.64% 73.01 79.76'
9 Japan 224641 Dec 31 42937 Jun 22 173 82.6 83.42 64.04 141.722
10 Italy 2,365.578 Dec 31 3,795.998 Jun 22 173 8114 81.22 69.66 80.88
11 UK 5,845.841 Dec 31 7,480.121 May 19 139 74.36 75.1910 59.26 59.81°
12 Turkey 1,403.53 Dec 31 1,924.668 May 31 151 62218 62.31° 43.226 48.54"%
13 Mexico 95.052 Dec 31 122.879 Jun 18 169 6.7 64.19" 4165 44731
14 Peru 646.299 Dec 31 859.283 April 05 95 8144 8421 6141 90.41
15 Iran 477494 Dec 31 594.485 Jun 01 152 65.342 66.15% 31112 32272
16 Indonesia 155.199 Dec 31 217.363 March 21 80 61.18% 63.48%7 17.86% 24,9977
17 Canada 1,380.218 Dec 31 1,629.606 Jun 06 157 81.79 826 57.41 79.141%
18 South Africa 357.471 Dec 31 431.667 Jun 22 173 31.83 35.13% 579 7.36%
19 Egypt No data 109.415 May 01 33.6° 38.15% 5.03° 13.7124
20 Israel 3,637.259 Dec 31 5,573.137 Jun 22 173 65.09 6519 5645 61.03%!
21 Nigeria 17.916 Dec26 2474 Jun 22 178 9.6 31.94' 0544 5.63'¢
2 Australia 2,120241 Dec 31 2,830,525 Jun 22 173 82.7 82.7'% 62.19 75.6'5
23 New Zealand 1,087.221 Dec 31 1,416.09 Jun 23 174 79.34 80.66" 52,95 68.81'
24 Vietnam 765.759 Dec 30 880.538 Jun 20 172 81.677 87.55% 57.03 59.05%
25 European Union No data No data 72.56 72.86 52.15 62.09
26 Europe No data No data 65.26 6621 40.44 48.22
27 Africa No data No data 17.89 3136 21 64
28 Asia No data No data 70.16 7322 28.35 38.23
29 North America No data No data 63.72 65.7 37.23 419
30 South America No data No data 74.75 77.12 47.5 58.31
31 High income No data No data 73.18 74.3 51.83 66.37
countries
32 Upper middle No data No data 77.15 78.74 4555 49.97
income countries
33 Lower middle No data No data 53.28 59.36 9.17 1935
income countries
34 The world No data No data 60.07 64.66 26.58 3493
Figures corresponding to different days in 2022:
May:'—18.
June: 2—1;3—17; #—19; °~29; —30; 0 —21.
July:7—7.

September: $—1;9—4; 1011,

October: 11—7.

November: 2—18; 322,

December: 412

Figures corresponding to different days in 2023:
February: 15—2.

March: 16195 17-22; 1824,

April: 1
May: 2! —
June: 26—
July: 4.

g, 221, 5-26.
—6;2-30.
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Country or Average daily numbers of Average daily numbers of Case fatality risks Average daily

region COVID-19 cases per deaths per million, DDCY) numbers of tests per
million, DCC®) thousand, DTC;
2022 2023 2022 2023 2022, CFRW 2023, CFR®  Total, CFR¥,

1 USA 37155 4722 21332 05243 000574 00111 0.0109 327
2 Taiwan 1,012.53 231.08 16515 0.6223 000163 000269 0.00186 195
3 Hong Kong 955.93 152.96 42416 12654 000444 000827 0.00487 13.74
4 India 19.02 0.89 0.0959 000371 000504 000415 00118 075
5 France 124126 61.89 15898 0.3879 000128 000627 0.00431 721
6 Germany 99335 56.92 15789 0.4399 000159 000772 000455 2.77
7 Brazil 178.63 26.11 0.9533 02013 000534 000771 0.0187 032
8 South Korea 1,502.90 42218 1.4089 0.2804 0.000937 0.000664 0.00104 639
9 Japan 604.99 150.42 0.8647 0.5500 000142 000365 0.00221 118
10 Italy 890.40 55.14 2.2064 0.4446 000248 000806 0.00736 827
11 UK 436.38 30.30 15950 0.7754 000366 002559 0.00928 11.76
12 Turkey 24279 0 0.6201 0 000255 - 000596 3.45
13 Mexico 6955 12.65 0.5947 009527 000855 000753 0.0436 0.16
14 Peru 174.34 7.52 12547 0.3831 000720 005093 0.0490 224
15 Iran 4234 241 0.4056 007502 000958 003119 00192 077
16 Indonesia 2443 135 0.1643 001881 000672 00139 00238 0.78
17 Canada 170.30 2113 13404 04516 000787 002138 00113 159
18 South Africa 2753 159 0.5264 0.00179 001911 000113 00252 043
19 Egypt 322 00175 0.0759 0.001004 002351 005730 0.0481 -
20 Israel 945.19 8164 0.9902 0.4161 000105 0.00510 0.00262 1119
21 Nigeria 031 0365 0.001567 0 000501 0 00110 0.0383
2 Australia 1,090.44 12221 16089 0.8726 000148 000713 0.00203 411
2 New Zealand 1,079.82 245.18 1.2047 0.7370 000112 000301 0.00139 189
2% Vietnam 273.28 3.96 0.3011 0.0008095 000110 0.000204 0.00371 0.67
2 European Union 763.24 42.94 1.7408 03750 0.00228 0.00873 0.00676 -
2 Europe 573.43 37.18 16369 0.3499 000285 0.00941 0.00833 -
27 Africa 605 0358 005689 0001425 0.00941 0.00398 0.0197 =
28 Asia 11021 2186 0.1613 0.08303 000146 0.00380 0.00543 =
29 North America 25282 3277 14811 03544 000586 001082 00129 -
30 South America 168.68 18.68 09360 01311 0.00555 0.00702 00197 =
31 High income countries 590.15 69.68 15920 04223 000270 0.00606 0.00682 =
32 Upper middle income 15451 2871 0.3990 0.1541 000258 0.00537 0.0109 -

countries
33 Lower middle income 2461 L4 01147 0009516 0.00466 0.00837 00137 =

countries
34 The world 15254 2054 04277 01193 0.00280 000581 0.00903 -
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o o edian age A ated bers of co ed D-19 A ated be OVID ed dea
egio ea ERIE ases pe OVID-19 Data pe OVID-19 Da
oothote
4) A Decembe Decembe eptembe Decembe Decembe eptembe
0) o) 0 D D 0 D
1 USA 38.5 158,249.8 293,865.4 305,763.9 2,421.163 3,199.789 3,331.912
2 Taiwan 423 712.707 370,284.7 428,515.6 35575 638.377 795.2*
3 Hong Kong 45.6 1,689.041 350,605 389,150.1** 28.442 1,576.608 1,895.5%
4 India 287 24,583.31 31,526.41 31,751.74 339.465 374479 375.414
5 France 417 134,773 587,831.2 603,427.6 1,921.267 2,501.554 2,599.316
6 Germany 47.8 841,31.66 446,707.5 461,051.1 1,411.686 1,987.985 2,098.829
7 Brazil 332 103,401.9 168,602.6 175,183.5 2,874.028 3,221.972 3272712
8 South Korea 432 12,259.77 560,818.7 667,207.1 108.558 622.822 693.495
9 Japan 48.6 13,987.61 234,809.8 272,715.7 148.388 463.995 602.606
10 Ttaly 46.5 101,315.8 426,312.9 440,207.7 2,324.744 3,130.08 3,242.127
11 UK 40.6 199,110 358,390.2 366,026.1 2,619.105 3,201.28 3,396.691
12 Turkey 322 110,635.4 199,255.1 199,255.1 962.067 1,188.394 1,188.394
13 Mexico 29.3 31,644.64 57,030.53 60,217.33 2,382.841 2,599.908 2,623.915
14 Peru 29.1 67,181.25 130,816.2 132,711.8 5,949.676 6,407.655 6,504.19
15 Iran 317 69,934.03 85,386.89 85,993 1,485.84 1,633.891 1,652.796
16 Indonesia 311 15,472.59 24,391.22 24,730.83 523.025 582.981 587.721
17 Canada 41.8 54,674.47 116,834.2 122,158 779.054 1,268.284 1,382.081
18 South Africa 28.8 57,543.97 67,595.88 67,995.81 1,520.372 1,712.495 1,712.946
19 Egypt 24.1 3,466.327 4,644.856 4,649.271 195.756 223.461 223714
20 Israel 30.4 146,252.2 491,245.2 511,817.9 874.061 1,235.475 1,340.353
21 Nigeria 18.6 1,105.114 1,219.221 1,311.295 13.865 14.437 14.437
22 Australia 37.5 14,004.71 412,017.8 442,814.2 93.325 680.587 900.471
23 New Zealand 372 2,650.961 396,786 458,570.6 9.836 449.541 635259
24 Vietnam 319 17,632.27 117,379.7 118,378.2 329.922 439.835 440.039
25 European Union 44.4 119,091.4 397,673.6 408,494.6 2,033.132 2,668.518 2,763.03
26 Europe 42 116,033.4 325,338.4 334,708.4 2,102.787 2,700.244 2,788.427
27 Africa 18 6,904.119 9,111.662 9,201,963 160.421 181.186 181.545
28 Asia 31 17,928.47 58,153.69 63,664.54 266.155 325.065 345.988
29 North America 35 106,779.6 199,059.8 207,318.4 2,040.378 2,580.998 2,670.316
30 South America 31 91,280.98 152,849.9 157,558.3 2,730.093 3,071.714 3,104.744
31 High income No data 107,262 322,668.1 340,229.5 1,632.993 2,214.069 2,320.501
countries
32 Upper middle No data 33,103.88 89,499.82 96,734.09 871.032 1,016.661 1,055.513
income countries
33 Lower middle No data 19,114.67 28,098.46 28,385.07 345.868 387.735 390.133
income countries
34 The world 305 35792.14 91,468.7 96,645.07 686.398 842.509 872.575

*Values calculated with the use of Worldometers (see text footnotes 10, 11).

**Values calculated with the use of Worldometers (see text footnotes 12, 13).
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