Supplemental Methods

The default disease parameters, developed by Los Alamos National Labs, for the EpiGrid [1],
COVID-19 model were based upon early outbreaks in many countries. Reports from Wuhan
indicate the mean time from exposure to symptom onset is 4 days [2,3]. Early data from New
Mexico and a study from Italy identified that about 20% of cases develop severe symptoms that
warrant hospitalizations [4,5]. Reports from Wuhan also indicate that the mean time between
becoming infectious and being hospitalized was 8 days [3,6]. Viable virus was found in a variety
of specimens 8-20 days after symptom onset [7-9]. Based on data from Wuhan the median
hospital stay was 10 days while data from the US indicates longer hospital stays.

Supplemental Table S1. Default COVID-19 Modeling Parameters.

Parameter Default Value (days™') and Justification Reference
ker (days™) 1/4 days = 0.25 days! [2, 3]

ki (days™) 0.2/8 days = 0.025 days™! [3, 4, 6]
kir (days™) 0.8/8 days = 0.1 days’! [3,4, 6]
ki (days™) 0.2/7 days = 0.0285714 days! [3, 4, 6]
kir (days™) 0.8/7 days = 0.1142857 days! [3, 4, 6]
kup (days™) 0.5/4 days = 0.125 days™! [7,8,9]
kur (days™) 0.5/4 days = 0.125 days’! [7,8,9]
kuo (days™) 0.2/13.2 days = 0.0152 days! [5,7,8,9]
kur (days™) 0.8/13.2 days = 0.0606 days! [5,7,8,9]
Relative Infectivity | 0.01: Severely ill individuals receiving treatment are 100 *

of H times less likely to infect others

Fraction of H 98 of every 100 severely ill individuals receive treatment *

Treated (kumnt)

Fraction of I in No individuals are identified and isolated prior to onset of ok
Isolation/Quarantine | severe illness

(k)

* Assumptions based on model calibrations, data not presented

** Assumption reflects the situation early in an outbreak

Supplemental Table S2. Modeling parameters and assumptions employed for each country.

Parameter Guinea Liberia Sierra Leone Reference
Infections 7 6 5 [10]
Reported

(percent)




Prevalence IFR: 0.24, mid-point | IFR: 0.25, mid- IFR: 0.28, high [10]
Calculator estimate* point estimate estimate
Initial Location Conakry Airport Monrovia Freetown, Western [11,12]
Area Urban District
Estimated Arrival 10 February 2020 15 February 2020 13 February 2020 [13, 14]
Time
Day of Detection 14 March 2020 16 March 2020 31 March 2020 Calculated
(day 33) (day 30) (day 47) result
Later Seeding Labé (40) Kakata (1), 15 health districts: [11,12]
Locations (day of Sanniquellie (30), Port Loko (7),
seeding) Voinjana (30), Western Area Rural
Gbarnga (75) (14), Kenema (32),
Tokolili (36),
Bombali (53),
Bonthe (53), Bo
(53), Koinnadugu
(58), Falaba (58),
Kailahun (60),
Moyamba (62),
Pujehun (65), Kono
(69), Kambia (71),
Karene (78)
Beta 0.330 0.250 0.253 Based on
calibration
Transmission 0.50 on day 40 1.3 on day 35 0.70 on day 15 Based on
Mitigations (days calibration
after detection, 0.40 on day 49 0.49 on day 46 0.60 on day 50
fractions override 0.35 on day 70 0.87 on day 85 0.50 on day 60

those listed on
previous days and
apply to the entire
country)

0.40 on day 109
0.35 on day 154
0.50 on day 210
0.40 on day 223
0.35 on day 231
0.30 on day 237
0.49 on day 288

0.43 onday 116
0.28 on day 146
0.26 on day 182
0.54 on day 201
0.57 on day 235
0.79 on day 253
0.34 on day 289

0.23 on day 70
0.35 on day 87
0.65 on day 160
0.30 on day 190
0.9825 on day 255
0.10 on day 305
0.30 on day 340




0.62 on day 335
0.75 on day 338
0.60 on day 355
0.50 on day 359
0.38 on day 370
0.35 on day 380

0.54 on day 375
0.45 on day 415
0.75 on day 425
0.85 on day 432

1.5 on day 477

0.52 on day 395
0.75 on day 405
0.10 on day 430

0.30 on day 384

0.27 on day 403

0.40 on day 460

0.425 on day 470
Ro 2.76 2.1 2.32 Model result
kb ** 0.2 0.2 0.135 [15, 16]
ki ** 0.033 0.0198 0.0100 [17, 18, 19]
Relative 0.0434 0.0400 0.0414 [20]
Infectivity of H**
Vaccination start 15 March 2021 01 April 2021 22 March 2021 [21]
date
Vaccination Rates | 3,500 on day 399 800 on day 411 3,558 of day 403 Calculated
(doses per day, from [21]

days after model
start)

1,650 on day 416
850 on day 430
5,000 on day 450
1,500 on day 462
9,250 on day 467
2,420 on day 479

1,400 on day 454
400 on day 463
1,000 on day 466
100 on day 468

3,033 on day 406
6,053 on day 411
579 on day 412
1,185 on day 422
1,928 on day 426
1,302 on day 428
976 on day 437
235 on day 439
661 on day 441
643 on day 450




464 on day 473
2,525 on day 481

816 on day 483
* Death input for calculator was increased 5-fold
**Implemented on the day of detection according to each model
# Adjusted to 0.05 30 days after detection
## Calculated result from the model
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Supplemental Figure S1. Graphs showing the calibration phase of the simulations for Guinea (A and D), Liberia (B and E), and Sierra Leone (C
and F). A-C show daily incident infections. D-F show daily cumulative infections. The black dots show the estimated infections. The grey lines
show the calibrated model results.




Simulations on the effects of vaccination

To study the effects of vaccination, especially when supported by national purchases or global
aid, we ran three additional simulations representing different vaccination rates described in

Table 3.

Supplemental Table S3. Summary of Vaccination Scenarios.

Parameter

Guinea

Liberia

Sierra Leone

490)

Scenarios Begin (day

June 14

June 19

June 17

Projection Ends
(week 88, day 616)

October 18

October 23

October 21

Maximum
Transmission
Mitigation During
Projection

0.75 on day 588

1.95 on day 616

1.075 on day 616

Baseline Vaccination
Rate

2,420 doses per day

800 doses per day

820 doses per day

Rate (COVAX)

Realistic Vaccination

10,642 doses per day

470 doses per day

5,049 doses per day

Optimistic
Vaccination Rate
(COVAX+
Additional Aid)

49,348 doses per day

15,450 doses per day

28,858 doses per day

Vaccination Data

Supplemental Table S4. Total Vaccine Doses Administered

Guinea Liberia Sierra Leone
Baseline 446,827 110,472 133,096
Realistic Vaccination 1,095,850 86,035 404,676
Optimistic Vaccination 4,151,393 1,214,919 | 1,928,719
Baseline + Relaxed NPI 446,636 107,701 133,036
Realistic Vaccination + Relaxed NPI 1,095,143 84,384 404,248
Optimistic Vaccination + Relaxed NPI 4,149,839 1,161,442 | 1,925,756
Supplemental Table S5. Percent Population Vaccinated.
Guinea Liberia Sierra Leone
Population 12,771,246 | 4,937,374 | 7,650,150
Baseline (percent) 3.50 2.24 1.74
Realistic Vaccination (percent) 8.58 1.74 5.29
Optimistic Vaccination (percent) 32.51 24.61 25.21




Baseline + Relaxed NPI (percent) 3.50 2.18 1.74

Realistic Vaccination + Relaxed NPI (percent) 8.58 1.71 5.30

Optimistic Vaccination + Relaxed NPI (percent) 32.49 23.52 25.17

Supplemental Table S6. Cumulative COVID-19 Infections After 18-week Projection

Guinea Liberia Sierra Leone
Baseline 353,960 | 3,553,072 | 363,373
Realistic Vaccination 353,873 3,557,248 | 361,488
Optimistic Vaccination 349,161 3,365,260 | 342,497
Baseline + Relaxed NPI 394,273 3,755,340 | 974,184
Realistic Vaccination + Relaxed NPI 386,633 3,759,340 | 974,184
Optimistic Vaccination + Relaxed NPI 364,085 3,576,702 | 867,116
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