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Table S1: Cumulative cases averted from girls-only HPV vaccination and cervical screening, and incremental cases averted from screening in addition to
vaccination

Cumulative cases Cumulative cases averted Incremental cases prevented
(million) (million) [vs vaccination alone]
Status quo Vaccination only l\ijafc:.ination & 2\l’.;lctc.ination & l\ijafc:.ination & 2\lf.?ctc.inaltion &
ifetime screen ifetime screens ifetime screen ifetime screens
Regions Year  Median [min-max] Median [min-max] Median [min-max] Median [min-max] Median [min-max] Median [min-max]
ALL LMICs (N=78)
2030 3-86 [3:69-3-86] 0-01 [0-00-0-01] 0-01 [-0-06-0-05] -0-02 [-0-17-0-09] 0-01 [-0-07-0-04] -0-02 [-0-17-0-09]
2045 11-19 [10-73-11-19] 0-44 [0-36-0-47] 1-14 [1:02-1-27] 1-62 [1-54-2-18] 0-78 [0-58-0-80] 1-26 [1-10-1-70]
2060 21-34 [20-68-21-34] 3-18 [3:03-3-64] 572 [5-00-5-86] 7-61 [7-05-8-41] 2:22 [1-82-2-69] 4-58 [3-86-4-78]
2075 34-66 [34:04-34-66] 10-68 [10-61-11-93] 1523 [13-35-15-35] 18-29 [16-54-19-12] 3-42 [2:67-4-62] 7-19 [5-85-7-69]
2090 5127 [51-04-51-28] 23-88 [23:70-25-54] 30-00 [26:96-30-02] 33-58 [30-83-34-40] 4-46 [3-26-6-14] 8-86 [7-14-9-69]
2105 70-99 [70-99-71-55] 40-95 [40-87-42-91] 48-47 [44-66-48-59] 52-45 [49-14-53-35] 5-56 [3:79-7-64] 10-43 [8-27-11-50]
e 2120 93:50 [93:509525] 6099 [60:45:6295] 6972 [6531-6982] 7412 [710447509] 677 14329371 1214 | [9:45-13:67]
‘World Bank income levels
LIC (n=34) 2030 0-90 [0-90-0-97] 0-00 [0-00-0-00] 0-00 [-0:02-0-01] -0-01 [-0-05-0-02] 0-00 [-0-02-0-01]  -0-01 [-0-05-0-02]
2045 2-83 [2-83-3-10] 0-18 [0-16-0-20] 0-38 [0-38-0-42] 0-52 [0-49-0-65] 0-22 [0-19-0-24] 0-33 [0-33-0-47]
2060 595 [5:95-6-55] 1-28 [1-17-1-31] 1-99 [1-92-2-01] 252 [2-49-2-71] 0-73 [0-61-0-82] 1-32 [1-21-1-43]
2075 10-61 [10-61-11-75] 4-30 [4:05-4-39] 5-49 [5-32-5-53] 639 [6-29-6-58] 1-19 [0-93-1-48] 2-27 [1-90-2-34]
2090 17-04 [17-04-18-93] 9-62 [9-27-9-92] 11-22 [11-11-11-33] 12-35 [12-35-12-54] 1-60 [1-19-2-06] 2:92 [2-43-3-09]
2105 2522 [25-22-28-09] 16-87 [16:35-17-52] 18-96 [18:91-19-04] 20-42 [20-19-20-46] 2:04 [1-44-2-69] 3-55 [2:94-3-83]
S 2120 3502 [35:02:39:07] . 25:68 __[24:85:2677] 2830 ___[28:20-28:46] . 2991 _[29:62:30:26] . 252 [1:69-345) 423 (3:30-4:78]
?:Z:;)MIC 2030 2-96 [2:73-2-96] 0-00 [0-00-0-00] 0-01 [-0-05-0-03] -0-02 [-0-12-0-07] 0-01 [-0-05-0-03] -0-01 [-0-13-0-07]
2045 8:36 [7-63-8:36] 0-25 [0-20-0-29] 0-76 [0-64-0-85] 1-13 [1:01-1-53] 0-56 [0-39-0-56] 0-93 [0-77-1-24]
2060 15-40 [14-13-15-40] 1-87 [1-85-2:36] 3:72 [3-08-3-85] 5-11 [4-53-5-71] 1-49 [1-20-1-87] 326 [2:65-3-35]
2075 24-05 [22:29-24-05] 6-56 [6-:30-7-62] 9-70 [8:04-9-86] 11-91 [10-24-12-54] 224 [1-74-3-14] 4-92 [3:95-5-35]
2090 34-24 [32-11-34-24] 1462 [13-78-15-92] 18:69 [15-85-18-77] 21-22 [18-49-21-86] 2-85 [2-07-4-08] 5-94 [4-71-6-61]
2105 45-77 [43-47-45-77] 24-59 [23:35-26-05] 29-54 [25-70-29-56] 3226 [28-68-32-93] 351 [2-35-4-95] 6-89 [5-33-7-67]
2120 58-48 [56-18-58-48] 35-60 [34:23-37-27] 41-51 [36-85-41-53] 44-50 [40-18-45-19] 4-24 [2:63-5-92] 7-92 [5-95-8-90]
‘World Bank regions
gZZ;;’ZfU) 2030 0-71 [0-64-0-71] 0-00 [0-00-0-00] 0-01 [-0-01-0-01] 0-00 [-0-03-0-02] 0-00 [-0-01-0-01] -0-01 [-0-03-0-02]
2045 1-93 [1-71-1-93] 0-05 [0-04-0-06] 0-16 [0-14-0-19] 0-24 [0-23-0-35] 0-12 [0-08-0-13] 0-20 [0-18-0-28]
2060 3-37 [2:96-3-37] 0-37 [0-36-0-47] 0-76 [0-61-0-81] 1-05 [0-93-1-20] 0-34 [0-26-0-38] 0-67 [0-57-0-73]
2075 4-95 [4:34-4-95] 1-22 [1-10-1-41] 1-84 [1-45-1-90] 229 [1-90-2-44] 0-50 [0-36-0-62] 1-03 [0-81-1-07]
2090 6-59 [5:77-6-59] 2-49 [2-18-2-72] 3-28 [2:59-3-33] 379 [3-10-3-93] 0-61 [0-41-0-79] 1-21 [1-92-1-29]
2105 823 [7-21-8-23] 3:92 [3-41-4-15] 4-83 [3-85-4-86] 5-36 [4-41-5-51] 0-71 [0-44-0-91] 1-35 [1-00-1-44]
2120 9-86 [8:62-9-86] 5-34 [4-64-5-58] 6-37 [5:12-6-39] 6:93 [5:71-7-07] 0-80 [0-47-1-02] 1-49 [1:06-1-59]



Cumulative cases Cumulative cases averted Incremental cases prevented

(million) (million) [vs vaccination alone]
Status quo Vaccination only l\ijafc:.ination & 2\l’.;lctc.ination & l\ijafc:.ination & 2\lf.?ctc.inaltion &
ifetime screen ifetime screens ifetime screen ifetime screens
Regions Year Median [min-max] Median [min-max] Median [min-max] Median [min-max] Median [min-max] Median [min-max]
gz;(t)fjl (jsia 2030 0-10 [0-10-0-10] 0-00 [0-00-0-00] 0-00 [0-00-0-00] 0-00 [0-00-0-00] 0-00 [0-00-0-00] 0-00 [0-00-0-00]
(n=6) 2045 0-25 [0-24-0-25] 0-01 [0-01-0-01] 0-02 [0-02-0-03] 0-03 [0-03-0-04] 0-01 [0-01-0-02] 0-02 [0-02-0-03]
2060 0-39 [0-37-0-39] 0-05 [0-05-0-06] 0-09 [0-08-0-10] 0-12 [0-11-0-13] 0-03 [0-03-0-04] 0-07 [0-06-0-07]
2075 0-53 [0-50-0-53] 0-14 [0-13-0-16] 0-19 [0-16-0-20] 0-23 [0-21-0-25] 0-04 [0-04-0-06] 0-09 [0-08-0-09]
2090 0-66 [0-62-0-66] 0-25 [0-23-0-28] 0-31 [0-27-0-32] 0-35 [0-31-0-37] 0-04 [0-04-0-07] 0-09 [0-09-0-11]
2105 0-79 [0-74-0-79] 0-36 [0-33-0-39] 0-43 [0-37-0-44] 0-48 [0-42-0-49] 0-05 [0-04-0-07] 0-10 [0-09-0-12]
2120 0-91 [0-85-0-91] 0-47 [0-43-0-50] 0-55 [0-47-0-56] 0-59 [0-53-0-61] 0-05 [0-04-0-08] 0-11 [0-10-0-13]
Latin dmerica 3030 007 [006:007 000  [0:00-000] 000  [000000] 000 [0:00-000] 000  [000-0:00] 000  [0:00-000]
(n=5) 2045 0-18 [0-16-0-18] 0-01 [0-01-0-01] 0-02 [0-02-0-03] 0-03 [0-02-0-04] 0-01 [0-01-0-01] 0-02 [0-01-0-03]
2060 0-34 [0-29-0-34] 0-05 [0-05-0-06] 0-09 [0-07-0-10] 0-12 [0-09-0-13] 0-04 [0-02-0-04] 0-07 [0-05-0-07]
2075 0-51 [0-44-0-51] 0-14 [0-12-0-16] 0-21 [0-15-0-22] 0-26 [0-19-0-26] 0-05 [0-03-0-07] 0-09 [0-07-0-11]
2090 0-69 [0-60-0-69] 0-29 [0-23-0-31] 0-37 [0-27-0-38] 0-42 [0-30-0-43] 0-06 [0-04-0-09] 0-11 [0-08-0-14]
2105 0-87 [0-75-0-87] 0-44 [0-35-0-47] 0-53 [0-39-0-55] 0-59 [0-44-0-60] 0-07 [0-04-0-11] 0-12 [0-09-0-16]
2120 1-04 [0-90-1-04] 0-59 [0-48-0-62] 0-70 [0-52-0-71] 0-75 [0-57-0-77] 0-07 [0-05-0-12] 0-13 [0-09-0-17]
Middle j@t& """ 2030 007 006007 000  [0:00-000] 000  [000000] 000 [0:00-000] 000  [000-0:00] 000  [0:00-000]
(n=7) 2045 0-20 [0-17-0-20] 0-00 [0-00-0-01] 0-01 [0-01-0-02] 0-02 [0-02-0-03] 0-01 [0-01-0-01] 0-02 [0-01-0-03]
2060 0-37 [0-31-0-37] 0-03 [0-03-0-05] 0-07 [0-05-0-07] 0-10 [0-08-0-11] 0-03 [0-02-0-04] 0-07 [0-05-0-07]
2075 0-57 [0-48-0-57] 0-12 [0-10-0-15] 0-19 [0-12-0-19] 0-25 [0-17-0-25] 0-04 [0-03-0-07] 0-10 [0-07-0-13]
2090 0-78 [0-66-0-78] 0-28 [0-22-0-33] 0-37 [0-25-0-37] 0-44 [0-30-0-44] 0-04 [0-03-0-09] 0-11 [0-09-0-16]
2105 1-02 [0-85-1-02] 0-48 [0-37-0-54] 0-59 [0-41-0-59] 0-66 [0-47-0-66] 0-05 [0-04-0-11] 0-12 [0-09-0-18]
2120 1-25 [1-05-1-25] 0-68 [0-54-0-76] 0-81 [0-58-0-81] 0-89 [0-64-0-89] 0-05 [0-04-0-12] 0-13 [0-10-0-20]
f,ff;j Asia” 2030 152 (131152 000  [000:00] 000  [003002]  -001  [007-004] 001 [003001]  -001  [0:07-0-06]
2045 4-22 [3-55-4-22] 0-11 [0-08-0-14] 0-38 [0-28-0-41] 0-56 [0-44-0-75] 0-27 [0-18-0-29] 0-48 [0-34-0-68]
2060 7-54 [6-31-7-54] 0-82 [0-77-1-11] 1-70 [1-28-1-74] 2-36 [1-93-2-64] 0-62 [0-51-0-88] 1-53 [1-15-1-54]
2075 11-22 [9-35-11-22] 274 [2-34-3-33] 4-09 [3:04-4-16] 5-11 [4:01-5-44] 0-84 [0-69-1-34] 2-12 [1:67-2:37]
2090 15-00 [12-48-15-00] 572 [4-66-6-44] 7-35 [5-45-7-41] 8:50 [6-59-8-83] 0-97 [0-79-1-63] 2-40 [1-92-2-78]
2105 18-70 [15-55-18-70] 8-99 [7-29-9-83] 10-82 [8-14-10-91] 12-04 [9-37-12-40] 1-08 [0-85-1-83] 2:57 [2:07-3-05]
2120 2225 [18-49-22-25] 12-17 [9-89-13-13] 14-19 [10-79-14-31] 15-47 [12-08-15-85] 1-18 [0-90-2-02] 2-72 [2-19-3-30]



Cumulative cases

Cumulative cases averted

Incremental cases prevented

(million) (million) [vs vaccination alone]
Status quo Vaccination only l\ijafc:.ination & 2\l’.;lctc.ination & l\i.z}c:.ination & 2\lf.?ctc.inaltion &
ifetime screen ifetime screens ifetime screen ifetime screens
Regions Year Median [min-max] Median [min-max] Median [min-max] Median [min-max] Median [min-max] Median [min-max]
i;fi_ciafnai%) 2030 1-39 [1-39-1-52] 0-00 [0-00-0-00] 0-00 [-0-03-0-02] -0-01 [-0-07-0-03] 0-00 [-0-03-0-02] -0-01 [-0-07-0-03]
2045 4-40 [4-40-4-90] 0-24 [0-21-0-26] 0-56 [0-55-0-60] 0-79 [0-73-0-97] 0-34 [0-30-0-36] 0-53 [0-52-0-73]
2060 9-33 [9-33-10-44] 1-89 [1-69-1-93] 3-01 [2:92-3-05] 3:92 [3-86-4-20] 1-16 [0-99-1-31] 2-16 [1:99-2-31]
2075 16-89 [16:89-18-93] 6:72 [6-25-6-90] 8-68 [8-43-8:70] 10-16 [10-06-10-49] 1-96 [1-52-2-46] 3-77 [3-16-3-91]
2090 27-55 [27-55-30-91] 15-48 [14-86-16-19] 18-21 [18-14-18-34] 20-23 [20-07-20-41] 273 [1-95-3-48] 4-94 [4-04-5-22]
2105 41-39 [41-39-46-46] 27-54 [26-76-29-12] 31-37 [31-14-31-49] 33-71 [33-31-34-04] 3-60 [2-38-4-61] 6-17 [4-93-6-56]
2120 58-18 [58-18-65-34] 42-35 [41-20-45-01] 47-20 [46-95-47-84] 49-92 [49-48-50-92] 4-60 [2-82-6-00] 7-57 [5-91-8-28]

LIC: Low Income Countries

Lower MIC: Lower Middle Income Countries
Median prediction from the 3 models. Range=minimum and maximum estimates from the 3 models. Vaccination coverage=90% at age 9 years (and at ages 10-14 years in 2020), Vaccine efficacy=100% against
HPV16/18/31/33/45/52/58, Vaccine duration=Lifetime; Screening=HPV testing, Screening uptake=45% (2023-2029), 70% (2030-2044), 90% (2045+); Screen and Treat efficacy=100%, Lost to follow-up=10%.
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Figure S1: Dynamics of elimination, by income level, region and age (ALL vs <45 years). The average age-standardised cervical cancer incidence per 100,000 women-years,
by (A) World Bank income level and (B) region, and the relative reduction in incidence after HPV vaccination and screening ramp-up, by (C) World Bank income level and (D)
region. Median prediction from the 3 models. Vaccination coverage=90% at age 9 years (and at ages 10-14 years in 2020), Vaccine efficacy=100% against
HPV16/18/31/33/45/52/58, Vaccine duration=Lifetime; Screening=HPV testing, Screening uptake= 45% (2023-2029), 70% (2030-2044), 90% (2045+); Screen & Treat efficacy
=100%, Lost to follow-up=10%.
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Figure S2: Change in the distribution of the country-specific age-standardised cervical cancer incidence over time, by region. Median prediction from the 3 models:
Vaccination coverage=90% at age 9 years (and at ages 10-14 years in 2020), Vaccine efficacy=100% against HPV16/18/31/33/45/52/58, Vaccine duration=Lifetime;
Screening=HPV testing, Screening uptake= 45% (2023-2029), 70% (2030-2044), 90% (2045+); Screen & Treat efficacy efficacy=100%, Lost to follow-up=10%. ASR= Age-
Standardised incidence Rate of cervical cancer.



] N HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS

East Asia & Pacific SO s1 s2 s3 S0 Ss1 s2 s3 SO s1 s2 s3 SO s1 Ss2 s3
Cambodia 15.57 | 1.43 | 0.68 | 0.45 15.57 | 1.09 | 0.59 | 0.40 13.58 | 1.72 | 1.34 | 1.02 15.57 | 1.43 | 0.68 | 0.45

Indonesia 26.46 | 3.21 | 1.34 | 0.92 | 2646 3.99 | 1.88 | 1.15 | 23.09( 293 | 224 | .70 26.46| 3.21 | 1.88 | 1.15

Korea Democratic People's Republic 12.44 | 0.95 | 0.47 | 0.36 12.43 | 0.73 | 0.46 | 0.33 10.85| 1.42 | 1.08 | 0.92 12.43| 0.95 | 0.47 | 0.36
Lao People's Democratic Republic 12.74 | 1.13 | 0.53 | 0.37 12.74 1 0.90 | 0.48 | 0.34 11.12| 142 | 1.09  0.85 12.74| 113 | 0.53 | 0.37
Mongolia 26.13 | 2.23 | 1.07 | 0.74 26.13| 3.81 | 1.83 | 1.16 22.33| 2.86 | 2.20 | 1.72 26.13| 2.86 | 1.83 | 1.16

Myanmar 24.15| 2.45 | 1.05 | 0.82 2415 3.37 | 166 | 1.14 21.07 | 2.76 | 2.11 | 1.76 2415|276 | 1.66 | 1.14

Papua New Guinea 32.94 362 | 167 | 1.32 | 3294 441 | 230 | 166 | 2875|392 | 3.13 | 269 | 32.94[ 392 | 2.30 | 1.66

Philippines 17.00 | 1.48 | 0.71 | 0.49 17.00 | 1.20 | 0.64 | 0.45 1484|190 | 146  1.14 17.00 | 1.48 | 0.71 | 0.49

Solomon Islands 23.48| 2.04 | 0.98 | 0.79 2348323 | 167 | 1.21 2049|279 | 222 | 1.91 23.48| 279 | 167 | 1.21

Timor-Leste 12.95| 1.08 | 0.50 | 0.34 1295 1.94 | 0.88 | 0.55 11.30| 1.41 | 1.01 | 0.77 12.95| 1.41 | 0.88 | 0.55

Vanuatu 16.92| 1.19 | 0.59 | 0.47 16.92 | 0.93 | 0.58 | 0.42 1476 1.96 | 1.38 | 1.19 16.92 | 1.19 | 0.59 | 047

Vietnam 8.00 | 0.72 | 0.35 | 0.25 8.00 | 0.57 | 0.31 | 0.22 6.98 | 0.92 | 0.71 | 0.56 8.00 | 0.72 | 0.35 | 0.25
] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS
Europe & Central Asia SO s1 Ss2 s3 S0 S1 Ss2 s3 SO s1 s2 s3 SO Ss1 S2 s3

Georgia 10.75 | 0.87 | 0.42 | 0.30 10.75 [ 0.67 | 0.43 | 0.29 9.18 | 1.01 | 0.77 | 0.62 10.75| 0.87 | 0.43 | 0.30

Kyrgyz Republic 22.09 | 1.75 | 0.87 | 0.64 22.09 3.09 | 1.55 | 1.06 19.28 | 2.19 | 1.71 | 1.42 22.09 2.19 | 1.55 | 1.06
Moldova 23.64 | 2.68 | 1.21 | 0.97 2364|321 | 169 | 1.23 2244|265 | 2.13 | 1.82 2364|272 | 169 | 1.23
Tajikistan 6.14 | 0.46 | 0.22 | 0.17 6.14 | 0.35 | 0.22 | 0.16 5.36 | 0.60 | 0.45  0.38 6.14 | 0.46 | 0.23 | 0.17
Ukraine 18.85| 1.68 | 0.79 | 0.65 18.85| 1.12 | 0.75 | 0.56 18.75| 2.24 | 1.76 | 1.53 18.85| 1.68 | 0.79 | 0.65
Uzbekistan 11.02 [ 0.92 | 0.43 | 0.31 11.02 [ 0.78 | 0.41 | 0.29 9.62 | 1.05 | 0.77 | 0.60 11.02]0.92 | 0.43 | 0.31

] ] ] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS
Latin America & Caribbean SO s1 Ss2 s3 SO S1 Ss2 s3 SO s1 Ss2 s3 SO Ss1 S2 s3
Bolivia 4259 4.61 [191 1497 4259 4.03 [210[ 15647 3678 569 442 [B74] 4259 4.61 [240 1564

El Salvador 21.92| 2.33 | 1.06 | 0.78 2192 148 | 1.07 | 0.82 18.93| 3.13 | 2.70 | 2.37 2192|233 | 1.07 | 0.82

Haiti 20.15| 2.36 | 1.03 | 0.76 20.15| 1.41 | 1.00 | 0.74 17.40| 2.87 | 248 | 2.15 20.15| 2.36 | 1.03 | 0.77

Honduras 22.15|2.39 | 1.07 | 0.77 | 2215 3.09 | 155 | 1.05 |  19.13[3.02 | 244 | 207 22.15|3.02 | 1.55 | 1.05

Nicaragua 24.07 | 3.00 | 1.28 | 0.97 24.07 | 3.31 | 1.72 | 1.19 20.78 | 3.34 | 2.78 | 2.40 24.07 | 331 | 1.72 | 1.19

] ] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS
Middle East & North Africa S0 Ss1 s2 s3 S0 S1 s2 s3 SO Ss1 s2 s3 S0 S1 s2 s3
Arab Rebuplic of Egypt [2:687] 0.27 | 0.13 | 0.09 2.68 | 0.21 | 0.14 | 0.10 224 | 0.36 | 0.31 | 0.25 2.68 | 0.27 | 0.14 | 0.10

Djibouti 13.77 | 1.57 | 0.63 | 0.44 13.77 1 0.98 | 0.51 | 0.34 11.52| 1.68 | 1.35 | 1.05 13.77 | 1.57 | 0.63 | 0.44
Morocco 19.71|2.42 | 1.01 | 0.66 19.71]1.38 | 0.74 | 0.49 16.48| 2.43 | 1.98 | 1.55 19.71] 241 | 1.01 | 0.66

Republic of Yemen [Fi968| 0.18 | 0.10 | 0.08 /1,96 | 0.13 | 0.09 | 0.06 1.64 | 0.29 | 0.24 | 0.21 [1.96 | 0.18 | 0.10 | 0.08

Syrian Arab Rebuplic 4.06 | 0.36 | 0.18 | 0.12 4.06 | 0.27 | 0.18 | 0.13 3.40 | 0.51 | 042 | 0.35 4.06 | 0.36 | 0.18 | 0.13

Tunisia 4.46 | 0.42 | 0.20 | 0.13 446 | 0.32 | 0.17 | 0.11 3.73 | 0.56 | 0.46 | 0.36 4.46 | 042 | 0.20 | 0.13

West Bank and Gaza [J2:800 0.35 | 0.15 | 0.1 2.807( 0.19 | 0.13 | 0.10 2.34 | 0.35 | 029 | 0.25 2.807 0.35 | 0.15 | 0.10

] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS

South Asia SO s1 s2 s3 SO S1 s2 s3 SO s1 s2 s3 SO S1 Ss2 s3

Afghanistan 7.31 | 0.58 | 0.28 | 0.20 7.31 | 0.46 | 0.29 | 0.19 6.38 | 0.76 | 0.59 | 0.47 7.31 1 0.58 | 0.29 | 0.20
Bangladesh 11.89 [ 1.00 | 0.47 | 0.33 11.89 | 0.84 | 0.44 | 0.31 10.37 | 1.22 | 0.95 | 0.73 11.89 [ 1.00 | 0.47 | 0.33
Bhutan 14.65| 1.19 | 0.55 | 0.37 14.65| 1.05 | 0.54 | 0.37 1279 149 | 1.11 | 0.83 14.65| 1.19 | 0.55 | 0.37
India 16.84 | 1.48 | 0.71 | 0.48 16.84 | 1.18 | 0.63 | 0.44 13.79| 1.62 | 1.28 | 0.99 16.84 | 1.48 | 0.71 | 0.48

Nepal 23.56| 1.79 | 0.83 | 0.60 23.56 | 3.46 | 1.60 | 1.03 20.56 | 2.42 | 1.80 | 1.41 23.56 | 2.42 | 1.60 | 1.03

Pakistan 8.18 | 0.69 | 0.33 | 0.22 819 | 058 | 0.30 | 0.21 7.14 [0.83 | 0.64 | 0.48 818 | 0.69 | 0.33 | 0.22
SriLanka 8.98 | 0.84 | 0.40 | 0.26 8.98 | 0.63 | 0.33 | 0.22 7.67 | 0.88 | 0.69 | 0.51 8.98 | 0.84 | 0.40 | 0.26

] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS

Sub-Saharan Africa SO s1 Ss2 s3 SO S1 Ss2 s3 SO s1 Ss2 s3 SO Ss1 S2 s3

Angola 41.94 572 [234 [ 1547 4194 617 [B01 182 4723 746 625 500 4194 6.17 [3.01 [ 1.:82

Benin 28.40 4.43 | 169 | 115  28.40 [1.95 | 1.12 | 0.71 3199 509 442 [342] 2840 4.43 | 169 | 1.15
Burkina Faso 51.06 6.71 | 2.78 | 1.91 51.06 4.92 | 2.48 | 1.59 57.50 9.17 7.48 5.99 51.06 6.71 [ 2.78 | 1.91
Burundi 65.10 8.00 | 3.46 | 245 | 6510 6.23 | 3.24 | 2.17 7331 11.92 979 8.02 65.10 8.00 | 3.46 | 2.45

Cabo Verde 20.88[2.297 0.98 | 0.73 20.88 [1.36/| 0.91 | 0.62 2352380 [ 317 | 268 | 20.88[2.29 | 0.98 | 0.73
Cameroon 34.91 4.36 | 1.76 | 1.30 | 34.91 5.10 | 2.44 | 1.56 39.31 6.32 501 4.12 34.91 510 | 2.44 | 1.56
Central African Republic 21.27 [2.84 | 1.09 | 0.76 | 2127 [3.20 | 1.51 | 0.92 2395380 [ 3.05 | 243 | 21.27[320 | 1.51 | 0.92
Chad 21.30|2.88 | 1.13 | 0.80 | 21.30 [ 3.24 | 1.52 | 0.92 2399 3.81 | 3.04 | 242 | 2130|324 | 152 | 0.92
Comoros 55.65 6.16 | 2.76 | 1.99 5565 5.36 | 2.76 | 1.86 62.68 10.14 823 6.74 5565 6.16 | 2.77 | 1.99
Cote d'lvoire 32.88 5.07 [1.91 | 1.23 | 32.88 5.13 | 2.41 | 1.34 37.03 572 473 [B361 3288 5.13 [2.41 | 1.34
Democratic Republic of the Congo 28.21 [342| 1.36 | 0.93 | 28.21 4.30 | 2.03 | 1.19 3177 500 4.07 | 319 | 2821 4.30 | 2.03 | 1.19
Eritrea 15.07 | 1.71 | 0.69 | 0.49 15.07 [ 1.07 | 0.56 | 0.38 16.98 [ 2.69 | 2.14 | 1.71 15.07 [ 1.71 | 0.69 | 0.49
Ethiopia 21.23 242 | 1.01 | 0.69 | 21.23[3.21 | 1.49 | 0.91 2391379 | 297 | 2.36 | 2123321 | 1.49 | 0.91
Ghana 37.32 561 | 2.10 | 1.35 37.32 592 | 2.73 | 1.51 4203 650 527 | 3.98 37.32 592 | 2.73 | 1.51
Guinea 5215 7.00 | 2.89 | 195 | 5215 4.96 | 2.50 | 1.58 58.73 9.33 7.69 6.15 5215 7.00 [ 2.89 | 1.95
Guinea-Bissau 35.69 5.12 | 2.00 | 1.36 3569 538 [257 | 158 | 40.19 6.33 517 4.11 3569 5.38 [2.57 | 1.53
Kenya 38.31 4.98 | 2.04 | 1.41 3831366 | 1.81 | 1.16 | 4315 6.87 551 4.41 38.31 4.98 [ 2.04 | 1.41
Lesotho 62.38 7.39 | 3.28 | 2.41 62.38 5.55 | 3.10 | 2.16 7026 1152 9.91 842 62.38 7.39 | 3.28 | 2.41
Liberia 42.15 6.01 | 2.32 | 1.58 | 4215 405 | 201 | 122 | 4747 748 615 484 4215 6.01 | 2.32 | 1.58
Madagascar 58.92 6.95 | 3.02 | 2.19 58.92 5.64 [ 295 | 1.97 66.35 10.80 892 7.32 58.92 6.95 [ 3.02 | 2.19
Malawi 80.53 920 4.09 | 8.09 | 8053 7.78 4.05 | 2.88 90.69 14.92 11.94 9.97 80.53 920 4.10 | 3.09

Mali 48.83 6.03 [253 | 1.75 | 4883 4.77 [[2.36 1.50 5500 874 7.01 557  48.83 6.03 [253 | 1.75
Mauritania 37.84 556 [ 2.18 | 1.48 3784 556 [2.71 | 163 | 4262 675 563 4.49 37.84 558 [2.71 | 1.63
Mozambique 49.36 5.92 | 2.72 | 2.04 | 49.36 4.63 | 256 | 1.85 5558 9.25 7.73 6.59  49.36 592 | 2.72 | 2.04
Niger 10.52 [1.297| 0.54 | 0.37 10.52 [[0.75.] 0.40 | 0.27 11.85[ 1.90 [ 1.55 | 1.24 10.52 [1297] 0.54 | 0.37

Nigeria 30.35 4.56 | 1.75 | 1.14 | 30.35 4.82 | 2.20 | 1.25 3418 533 4.27 | 3.27 30.35 4.82 | 2.20 | 1.25
Republic of the Congo 19.80 [2.95.] 1.09 | 0.70 19.80 [1.39.] 0.74 | 0.45 22.30 [3.44 [ 2.82| 2.11 19.80 [2.95 | 1.09 | 0.70
Rwanda 35.80 4.98 | 1.97 | 1.37 3580 540 | 257 | 1.56 | 40.32 641 521 4.16 3580 5.40 | 2.57 | 1.56

S&o Tomé and Principe 16.93 [1.27.| 0.64 | 0.51 16.93 [ 0.84 | 0.54 | 0.42 14.16 [232 [ 1.80 [ 1.74] 16.93 [1.27 | 0.64 | 0.51
Senegal 42.88 6.18 | 2.39 | 1.61 4288 415 | 2.04 | 1.24 | 4830 759 618 4.84  42.88 6.18 | 2.39 | 1.61
Sierra Leone 15.26 [1.74 | 0.73 | 0.50 15.26 [ 1.07 | 0.57 | 0.39 17.19 [2.71 [ 222 [ 1.76 15.26 [ 1.74 | 0.73 | 0.50
Somalia 26.81 348 | 1.37 | 098 | 26.81|3.98 | 1.89 | 1.17 3019 4.82 | 3.84 | 3.09 | 26.81|3.98 | 1.89 | 1.17

South Sudan 30.46 4.13 | 166 | 1.18 | 30.46 4.48 | 2.18 | 1.37 3431 554 4.52 | 3.69 3046 4.48 [ 2.18 | 1.37
Sudan 9.12 [[0.84 | 0.39 | 0.25 9.12 [0.64 | 0.33 | 0.22 7.63 [1.19 [ 0.95 | 0.73 9.12 [0.84 | 0.39 | 0.25
Swaziland 90.23 11.28 5.04 | 3.62 90.22 7.96 4.47 | 310 | 10161 16.64 1437 1221 9023 11.28 5.04 | 3.62
Tanzania 67.17 857 [852 | 2.36 | 67.17 6.51 [3.19 1.95 75.65 12.01 9.72 7.63 67.17 8.57 [3.52| 2.36

The Gambia 32.00 4.13 [ 1.75 | 1.32 31.99 441 [ 223 | 1.50 3604 594 494 419 3200 4.41 [223 | 1.50
Togo 27.42[B92 153 | 1.04 | 27.42 4.04 | 1.96 | 1.18 30.88 4.88 4.06 [8.23]] 27.42 4.04 | 1.96 | 1.18

Uganda 62.48 6.84 | 319 | 237 | 6248 588 | 3.16 | 2.23 70.36 1158 9.62 8.10 62.48 6.84 [ 3.20 | 2.37
Zambia 76.61 9.93 4.16 | 279 | 7661 7.29 | 3.68 | 2.29 86.28 13.62 11.37 9.08 7661 993 4.16 | 2.79
Zimbabwe 7249 928 [3.95| 270 | 7249 679 | 350 | 2.25 8164 13.01 10.90 8.87 7249 928 [8.95 2.70

Inci ilibri 1
ncidence at(esq:ll;:‘;::‘r;‘l))(per 00,000) DSO: Status quo mst Vaccination only m $2: Vaccination & 1 lifetime screen m S3: ination & 2 lifetime

Figure S3: Predicted age-standardised incidence of cervical cancer at equilibrium (2110-2120), by country for the three CCEMC
models. No highlighted color denotes the country does not achieve elimination (<4/100,000 threshold). Vaccination coverage=90% at age
9 years (and at ages 10-14 years in 2020), Vaccine efficacy=100% against HPV16/18/31/33/ 45/52/58, Vaccine duration=Lifetime;
Screening=HPV testing, Screening uptake= 45% (2023-2029), 70% (2030-2044), 90% (2045+); Screen & Treat efficacy=100%, Lost to
follow-up=10%. ASR= Age-Standardised incidence Rate of cervical cancer.



] - HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS
East Asia & Pacific S0 s1 s2 s3 S0 S1 s2 s3 SO Ss1 s2 s3 S0 S1 s2 s3
Cambodia X 2077 | 2070 | 2064 X 2073 | 2070 | 2064 X 2076 | 2072 | 2065 X 2076 | 2070 | 2064

Indonesia X [2087 | 2075 | 2069 X [2101 | 2075 | 2069 X 2085 | 2079 | 2074 X [ 2087 | 2075 | 2069

Korea Democratic People's Republic X 2063 | 2057 | 2053 X 2060 | 2056 | 2051 X 2062 | 2057 | 2050 X 2062 | 2057 | 2051
Lao People's Democratic Republic X | 2071 | 2065 | 2059 X | 2068 | 2065 | 2057 X 2070 | 2066 | 2056 X 2070 | 2065 | 2057
Mongolia X 2082 | 2075 | 2070 X 2092 | 2075 | 2068 X 2085 | 2079 | 2073 X 2085 | 2075 | 2070

Myanmar X 2079 | 2067 | 2062 X 2082 | 2070 | 2063 X 2080 | 2074 | 2068 X 2080 | 2070 | 2063

Papua New Guinea X | 2087 | 2074 | 2069 X X _|2079 | 2071 X 2102 | 2091 | 2085 X [2102 | 2079 | 2071

Philippines X 2075 | 2069 | 2063 X 2072 | 2068 | 2062 X 2075 | 2071 | 2064 X 2075 | 2069 | 2063

Solomon Islands X | 2074 | 2065 | 2060 X [ 2076 | 2066 | 2059 X 2075 | 2070 | 2064 X [ 2075 | 2066 | 2060

Timor-Leste X 2068 | 2062 | 2056 X 2068 | 2061 | 2053 X 2067 | 2062 | 2052 X 2068 | 2062 | 2053

Vanuatu X | 2067 | 2059 | 2054 X [2061 | 2058 | 2052 X 2067 | 2060 | 2050 X [2067 | 2059 | 2052

Vietnam X 2062 | 2055 | 2049 X 2059 | 2055 | 2047 X 2059 | 2053 | 2044 X 2059 | 2055 | 2047

] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS

Europe & Central Asia S0 s1 Ss2 s3 SO s1 s2 s3 S0 S1 s2 s3 SO sS1 Ss2 s3
Georgia X [2064[2058 2052 X [2060 | 2056 | 2050 X [2061 | 2056 | 2050 X [2061 | 2056 | 2050

Kyrgyz Republic X 2077 | 2070 | 2065 X 2079 | 2069 | 2063 X 2077 | 2072 | 2066 X 2077 | 2070 | 2065

Moldova X [2078 | 2068 | 2061 X [2080 | 2069 | 2063 X 2080 | 2075 | 2069 X [2080 | 2069 | 2063

Tajikistan X 2051 | 2043 | 2041 X 2049 | 2042 | 2039 X 2047 | 2040 | 2038 X 2049 | 2042 | 2039

Ukraine X | 2069 | 2061 | 2056 X [ 2064 | 2061 | 2055 X 2071 | 2066 | 2059 X [ 2069 | 2061 | 2056

Uzbekistan X | 2065 | 2059 | 2053 X [2062 | 2059 | 2052 X [2063 | 2058 | 2050 X [2063 | 2059 | 2052

] ] ] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS
Latin America & Caribbean SO Ss1 Ss2 s3 SO s1 s2 s3 S0 Ss1 s2 s3 SO Ss1 S2 s3
Bolivia X X [2074 2068 X X [2079]2073 X X X [2089 X X [2079]2073

El Salvador X [2082 | 2074 | 2069 X [2077 | 2075 | 2073 X 2092 | 2088 | 2085 X 2082 | 2075 | 2073

Haiti X [2082 | 2074 | 2066 X [ 2076 | 2074 | 2071 X 2088 | 2084 | 2082 X 2082 | 2074 | 2071

Honduras X [2079 | 2071 | 2065 X [2082 | 2072 | 2065 X 2085 | 2079 | 2074 X [2082 | 2072 | 2065

Nicaragua X | 2083 | 2072 | 2065 X 2086 | 2075 | 2069 X 2090 | 2084 | 2080 X | 2086 | 2075 | 2069

] ] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS
Middle East & North Africa S0 s1 s2 s3 S0 Ss1 s2 s3 S0 S1 s2 s3 S0 sS1 s2 s3
Arab Rebuplic of Egypt [20207] 2020 | 2020 | 2020 2020 | 2020 | 2020 | 2020 2020 | 2020 | 2020 | 2020 2020 | 2020 | 2020 | 2020

Djibouti X |2072 | 2064 | 2058 X | 2068 | 2065 | 2058 X 2070 | 2068 | 2061 X [ 2070 | 2065 | 2058

Morocco X 2081 | 2073 | 2068 X 2076 | 2073 | 2068 X 2081 | 2078 | 2074 X 2081 | 2073 | 2068

Republic of Yemen [[20201] 2020 | 2020 | 2020 12020 | 2020 | 2020 | 2020 2020 | 2020 | 2020 | 2020 \ 2020 | 2020 | 2020 | 2020

Syrian Arab Rebuplic X 2035 | 2027 | 2030 X 2035 | 2028 | 2028 2020 | 2020 | 2020 | 2020 X 2035 | 2027 | 2028

Tunisia X 2048 | 2040 | 2035 X 2046 | 2039 | 2033 2023 | 2024 | 2025 | 2026 X 2046 | 2039 | 2033

West Bank and Gaza [2020 2020 | 2020 | 2020 | [2020/[ 2020 | 2020 | 2020 | [ 2020 | 2020 | 2020 | 2020 | [20207| 2020 | 2020 | 2020

] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS

South Asia S0 s1 s2 s3 S0 s1 s2 s3 S0 Ss1 s2 s3 S0 s1 s2 s3
Afghanistan X 2057 | 2049 | 2045 X 2054 | 2048 | 2042 X 2053 | 2047 | 2040 X 2054 | 2048 | 2042

Bangladesh X 2068 | 2062 | 2055 X 2064 | 2061 | 2054 X 2066 | 2062 | 2051 X 2066 | 2062 | 2054

Bhutan X [2068 | 2063 | 2058 X [2066 | 2062 | 2055 X 2067 | 2063 | 2054 X [2067 | 2063 | 2055

India X 2076 | 2070 | 2065 X 2072 | 2069 | 2063 X 2074 | 2071 | 2063 X 2074 | 2070 | 2063

Nepal X 2072 | 2066 | 2062 X 2077 | 2066 | 2059 X 2072 | 2068 | 2062 X 2072 | 2066 | 2062

Pakistan X [2062 | 2055 | 2049 X [2059 | 2055 | 2047 X [ 2059 | 2053 | 2046 X [2059 | 2055 | 2047

Sri Lanka X 2068 | 2061 | 2054 X 2064 | 2061 | 2053 X 2064 | 2060 | 2050 X 2064 | 2061 | 2053

] HPV-ADVISE HARVARD POLICY1 MEDIAN OF MODELS

Sub-Saharan Africa S0 s1 s2 s3 SO s1 Ss2 s3 S0 S1 s2 s3 SO s1 Ss2 s3
Angola X X [2084]2080 X X [2088 | 2081 X X X X X X [2088 2081

Benin X X 2080 | 2074 X [2086 | 2083 | 2080 X X X X X | 2083 | 2080

Burkina Faso X X [2086 | 2081 X X |2088 | 2081 X X X X X X [2088 2081

Burundi X X 2091 | 2085 X X 2094 | 2085 X X X X X X 2094 | 2085

Cabo Verde X [20797 2070 | 2064 X [2072 | 2070 | 2066 X [2091 2083 2079 X [2079 | 2070 | 2066

Cameroon X X 2076 | 2070 X X 2078 | 2071 X X X X X X 2078 | 2071

Central African Republic ~ X [2082 | 2071 | 2065 X [2081 | 2072 | 2065 X 2096 | 2084 [ 2079 | X [2082 [ 2072 | 2065

Chad X [2081 | 2070 | 2064 X 2080 | 2071 | 2064 X 2092 | 2081 | 2076 | X [ 2081 [ 2071 | 2064

Comoros X X 2086 | 2082 X X 2087 | 2081 X X X X X X 2087 | 2082

Cote d'lvoire X X [ 2080 | 2076 X X [2082]2076 X X X [2098] X X [2082]2076

Democratic Republic of the Congo X [ 2088 | 2076 | 2071 X X 12078 | 2072 X X X | 2087 X X 12078 | 2072
Erittea X | 2074 | 2065 | 2059 X [2069 | 2067 | 2060 X [2079 [ 2075 | 2070 X [2074 | 2067 | 2060

Ethiopia X 2079 | 2071 | 2066 X [2080 | 2070 | 2064 X 2096 | 2082 | 2076 X [2080 | 2071 | 2066

Ghana X X |2081|2076 X X |2083 2076 X X X [2106 X X [2083 2076

Guinea X X 2086 | 2082 X X 2090 | 2083 X X X X X X 2090 | 2083

Guinea-Bissau X X 2080 | 2075 X X 2082 | 2076 X X X X X X 2082 | 2076

Kenya X X |2080 2076 X [2100 | 2083 | 2077 X X X X X X [2083 2077

Lesotho X X 2091 | 2086 X X 2097 | 2092 X X X X X X 2097 | 2092

Liberia X X 2082 | 2077 X X 2085 | 2080 X X X X X X 2085 | 2080

Madagascar X X 2088 | 2083 X X 2092 | 2085 X X X X X X 2092 | 2085

Malawi X X X [2088 X X X |2084 X X X X X X X |2088

Mali X X 2084 | 2079 X X 2084 | 2078 X X X X X X 2084 | 2079

Mauritania X X 2082 | 2077 X X 2086 | 2080 X X X X X X 2086 | 2080

Mozambique X X 2085 | 2081 X X 2090 | 2084 X X X X X X 2090 | 2084

Niger X 2069 | 2061 | 2054 X [2065 | 2062 | 2053 X 2071 | 2068 | 2063 X [2069 | 2062 | 2054

Nigeria X X | 2077 | 2072 X X _|2077 | 2070 X X X |2084 X X [2077 2072

Republic of the Congo X 2084 | 2073 | 2067 X [2077 | 2074 | 2069 X 2092 | 2086 | 2080 X [2084 | 2074 | 2069

Rwanda X X |2079 2074 X X | 2080 | 2074 X X X X X X [2080 2074

S&ao Tomé and Principe X 2070 | 2063 | 2056 X [2065 | 2060 | 2055 X 2080 | 2069 | 2066 | X [2070 | 2063 | 2056

Senegal X X 2082 | 2077 X X 2084 | 2079 X X X X X X 2084 | 2079

Sierra Leone X 2077 | 2069 | 2062 X [2072 | 2070 | 2063 X 2083 | 2079 | 2075 X [2077 | 2070 | 2063

Somalia X 2087 | 2073 | 2067 X 2100 | 2074 | 2068 X X 2097 | 2084 X [ 2100 | 2074 | 2068

South Sudan X X 2076 | 2071 X X 2078 | 2072 X X X 2094 X X 2078 | 2072

Sudan X 2067 | 2061 | 2054 X [2064 | 2060 | 2052 X 2064 | 2060 | 2050 X \ 2064 | 2060 | 2052

Swaziland X X X 2098 X X X 2097 X X X X X X X 2098

Tanzania X X [2091] 2086 X X [2094 2085 X X X X X X [2094 2086

The Gambia X X 2076 | 2070 X X 2081 | 2074 X X X X X X 2081 | 2074

Togo X [20957 2077 | 2071 X X 2080 | 2075 X X X X X | 2080 | 2075

Uganda X X |2089 |2084 X X [2094 2086 X X X X X X [2094 2086

Zambia X X X |2090 X X [2102 2089 X X X X X X X |2090

Zimbabwe X X [2107] 2088 X X |2099 | 2089 X X X X X X [2101]2089

Year of elimination
(< 4/100,000)

Figure S4: Predicted year of elimination using the <4/100,000 women-years threshold, by country for the three CCEMC models.
An X denotes the country is not predicted to achieve elimination. Vaccination coverage=90% at age 9 years (and at ages 10-14 years in
2020), Vaccine efficacy=100% against HPV16/18/31/33/45/52/58, Vaccine duration=Lifetime; Screening=HPV testing, Screening

DSD: Status quo mst Vaccination only f $§2: Vaccination & 1 lifetime screen j S$3: Vaccination & 2 lifetime screens

uptake= 45% (2023-2029), 70% (2030-2044), 90% (2045+); Screen & Treat efficacy=100%, Lost to follow-up=10%.
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Figure S5: Variability in model predictions of cervical cancer cases averted. Cumulative cases averted by girls-only vaccination or girls-only vaccination and screening, by
World Bank income level and region. Predictions from each model: Error bars represent the minimum and maximum from HPV-ADVISE (within model variability). Vaccination
coverage=90%, Vaccine efficacy=100% against HPV16/18/31/33/45/52/58, Vaccine duration=Lifetime; Screening=HPV testing, Screening uptake= 45% (2023-2029), 70%
(2030-2044), 90% (2045+); Screen & Treat efficacy=100%, Lost to follow-up=10%.
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Figure S6: Sensitivity analysis of the impact of vaccination strategies, number of lifetime screens and vaccine
characteristics. Average age-standardised cervical cancer incidence per 100,000 women-years in Vietnam and Uganda
over time for different (A) vaccination strategies, (B) cervical cancer screening strategies, and (C) vaccine
characteristics. Median prediction from the models. BASE CASE: Vaccination coverage=80% at age 9 (and at ages 10-14
years in 2020 only), Vaccine efficacy=100% against HPV16/18/31/33/45/52/58, Vaccine duration=Lifetime; Screening=HPV
testing, Screening uptake= 45% (2023-2029), 70% (2030-2044), 90% (2045+); Screen & Treat efficacy=100%, Lost to
follow-up=10%. Catch-up: vaccination of females aged 15-25 years in 2020 only; 3 lifetime screens were assumed to occur at
ages 30, 40 and 50 years.
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Figure S7: Sensitivity analysis of the impact of vaccination strategies, number of lifetime screens and vaccine
characteristics. Percentage reduction of the average age-standardised cervical cancer incidence per 100,000 women-
years in Vietnam and Uganda over time for different (A) vaccination strategies, (B) cervical cancer screening
strategies, and (C) vaccine characteristics. Median prediction from the models. BASE CASE: Vaccination coverage=80%
at age 9 (and at ages 10-14 years in 2020 only), Vaccine efficacy=100% against HPV16/18/31/33/45/52/58, Vaccine
duration=Lifetime; Screening=HPV testing, Screening uptake= 45% (2023-2029), 70% (2030-2044), 90% (2045+); Screen &
Treat efficacy=100%, Lost to follow-up=10%. Catch-up: vaccination of females aged 15-25 years in 2020 only; 3 lifetime
screens were assumed to occur at ages 30, 40 and 50 years.
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Figure S8: Variability in model predictions of cervical cancer cases averted due to uncertainty in the United Nations
(UN) population projections. Solid line represents the median prediction of the models using the Medium UN population
projections and shaded area the predictions using the Low and High UN population projections. Vaccination
coverage=90%, Vaccine efficacy=100% against HPV16/18/31/33/45/52/58, Vaccine duration=Lifetime; Screening=HPV
testing, Screening uptake= 45% (2023-2029), 70% (2030-2044), 90% (2045+); Screen & Treat efficacy=100%, Lost to
follow-up=10%.
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Technical appendix:

Impact of HPV vaccination and cervical screening on cervical cancer elimination: a
comparative modelling analysis in 78 low-income and lower-middle-income
countries

The Lancet (2020)

GLOBAL MODELING OF CERVICAL CANCER ELIMINATION
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Modeled scenarios in step 2

Table T1: Description of the scenarios modeled in step 2 of model comparison

Scenarios description Models
Vaccination Screening Harvard HPV-ADVISE Policyl-cervix Spectrum
Screening
o
Age g Cov Cateh-y cine  NPof - Age  Ramp- uptake (%) NI UG BN IN NG UG VW G CN MY PG VN PE UG VN
(yrs) (%) up screens (yrs) up (2023/2030/
2045/2060)
SO - - 0 - - - - - 0 X X X X X X X
S1 - 0 - - 1 35 No 40 X X X X X X X
S2 - - 0 - - 1 35 No 90 X X X X X X X
S3 9 F 40 10-14 HPV9 - - - 0 X X X X X X X
S4 9 F 40 10-14 HPV9 - - - 0 X X X X X X X
S5 9 F 80 10-14 HPV9 - - - 0 X X X X X X X
S6 9 F 90 10-14 HPV9 - - - 0 X X X X X X X
S7 9 F+M 40 10-14 HPV9 - - - 0 X X X X X X X
S8 9 F+M 80 10-14 HPV9 - - - 0 X X X X X X X
S9 9 F+M 90 10-14 HPV9 - - - 0 X X X X X X X
S10 9 F 80 10-45 HPV9 - - - 0 X X X X X X X
S11 9 F 40 10-14 HPV9 1 35 No 40 X X X X X X X
S12 9 F 40 10-14 HPV9 1 35 No 80 X X X X X X X
S13 9 F 40 10-14 HPV9 1 35 No 90 X X X X X X X
S14 9 F 90 10-45 HPV9 1 35 No 90 X X X X X X X
S15 9 F 80 10-14 HPV9 2 35/45 High 45/70/90/90 X X X X X X X X X X X X X
S16 9 F 80 10-25 HPV9 2 35/45 High 45/70/90/90 X X X X X X X X X X X X X
S17 9 F 80 10-25 HPV9 2 35/45 Low 25/35/60/80 X X X X X X X X X X X X X
S18 9 F 80 10-14 (glg}\g) 2 35/45 High 45/70/90/90 X X X X X X X X X X X X X
S19 9 F 80 10-14 HPV4 2 35/45 High 45/70/90/90 X X X X X X X X X X X X X
S20 9 F 80 10-14 HPV9 0 - No - X X X X X X X X X X X X X
S21 9 F 90 10-14 HPV9 2 35/45 High 45/70/90/90 X X X X X X X X X X X X X
S22 9 F 90 10-14 HPV9 3 30/40/50 High 45/70/90/90 X X X X X X X X X X X X X
S23 9 F 90 10-25 HPV9 3 30/40/50 High 45/70/90/90 X X X X X X X X X X X X X
S24 9 F 90 10-14 HPV9 3 30/40/50 Low 25/35/60/80 X X X X X X X X X X X X X
S25 9 F 90 10-25 HPV9 3 30/40/50 Low 25/35/60/80 X X X X X X X X X X X X X
S26 9 F 90 10-14 HPV9 1 35 Low 25/35/60/80 X X X X X X X X X X X X X
S27 9 F 90 10-14 HPV9 0 - No - X X X X X X X X X X X X X
S28 9 F 90 10-25 HPV9 0 - No - X X X X X X X X X X X X X
S29 9 F+M 80 10-14 HPV9 2 35/45 High 45/70/90/90 X X X X X X X X X X X X X
S30 9 F+M 80 10-25 HPV9 2 35/45 High 45/70/90/90 X X X X X X X X X X X X X
S31 9 F+M 80 10-14 HPV9 2 35/45 Low 25/35/60/80 X X X X X X X X X X X X X
S32 9 F+M 80 10-25 HPV9 2 35/45 Low 25/35/60/80 X X X X X X X X X X X X X
S33 9 F+M 80 10-25 HPV9 3 30/40/50 High 45/70/90/90 X X X X X X X X X X X X X
S34 9 F+M 80 10-14 HPV9 1 35 Low 25/35/60/80 X X X X X X X X X X X X X
S35 9 F+M 80 10-14 HPV9 0 - No - X X X X X X X X X X X X X
S36 9 F+M 80 10-25 HPV9 0 - No - X X X X X X X X X X X X X
S37 9 F+M 90 10-14 HPV9 0 - No - X X X X X X X X X X X X X
S38 9 F+M 90 10-25 HPV9 3 30/40/50 High 45/70/90/90 X X X X X X X X X X X X X
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Scenarios description Models

Vaccination Screening Harvard HPV-ADVISE Policyl-cervix Spectrum
Screening
Age Cov Catch- . Nb of Age Ramp- uptake (%

8¢ Sex o Vaccine g p ptake (%) NI UG BN IN NG UG VW G CN MY PG VN PE UG VN

(yrs) (%) up screens (yrs) up (2023/2030/

2045/2060)
S39 9 F+M 90 10-25 HPV4 3 30/40/50 High 45/70/90/90 X X X X X X X X X X X X X
S40 9 F+M 70 10-14 HPV9 3 30/40/50 High 45/70/90/90 X X X X X X X X X X X X X
S41 9 F 80 10-14 HPV9 3 30/40/50 High 45/70/90/90 X X X X X X X X X X X X X
S42 9 F 80 10-14 HPV9 1 35 High 45/70/90/90 X X X X X X X X X X X X X
S43 9 - 0 - - 2 35/45 High 45/70/90/90 X X X X X X X X X X X X X

F: female; F+M: female and male.

Cov: Coverage

Nb: Number

HPV9: nonavalent vaccine (HPV6/11/16/18/31/33/45/52); HPV4: quadrivalent vaccine (HPV6/11/16/18)
Harvard: NI: Nicaragua, UG: Uganda.

HPV-ADVISE: BN: Benin, IN: India, NG: Nigeria, UG: Uganda, VN: Vietnam.

Policyl-Cervix: G: generic, CN: China, MY: Malaysia, PG: Papua New Guinea, VN: Vietnam.
Spectrum: PE: Peru, UG: Uganda, VN: Vietnam.
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Three standardised base-case HPV vaccination and cervical screening scenarios examined

Table T2: Detailed description of the base-case scenarios

Vaccination Screening Treatment ~
Scenario . Duration of Age at Frequency in Ages of
Vaccine efficac . .. Coverage Gender Coverage quency £es ¢ Detected precancer
y g g p
protection vaccination lifetime screening
Status quo (S0)
Comparator: no scale-up of vaccination, screening or N/A N/A N/A N/A N/A No ramp up N/A N/A N/A
treatment
100% .
s . Routine 9 yrs old &
Vaccination only (S1)° against o o
Girls-only vaccination HPV 16,18.3133. Lifetime 1—3/;&12 I;/Iglz(i :é;trcsh— 90% Female No ramp up N/A N/A N/A
45,52,58
0,
Vaccination & once lifetime screening (S2)' al (;?n/;’t Routine 9 yrs old & 45% (2023), Scales up with screening scale-
Girls-only vaccination & once lifetime screening HPV 1% 18.31.33 Lifetime 1-year MAC catch- 90% Female 70% (2030), once 35 years up; of screen-detected precancer,
(with clinically detected cancer treatment scale—up*) 45 %2 38 T up to age 14 yrs 90% (2045) 90% successfully treated
_____________________________________________________________ ST osoooosoooooooooe-
Vaccination & twice lifetime screening (S3)° o Routine 9 yrs old & 45% (2023), 35 vears Scales up with screening scale-
Girls-only vaccination & twice lifetime screening 5 Lifetime 1-year MAC catch- 90% Female 70% (2030), twice years, up; of screen-detected precancer,
. L A HPV 16,18,31,33, o 45 years o
(with clinically detected cancer treatment scale-up ) 45.52.58 up to age 14 yrs 90% (2045) 90% successfully treated

MAC: multi-age cohort

" Although modeled in the accompanying paper published in The Lancet (Canfell, Kim, Brisson et al., Lancet (2020)) examining the impact of HPV vaccination, screening and treatment scale-up on cervical cancer mortality, cancer treatments have no impact on the results of this
paper as we focus on cancer incidence (cervical cancer incidence is not affected by treatment)

T Because treatment is not modeled in the current paper, strategies S1, S2, and S3 are equivalent to strategies SIA, S2A, and S3A in the accompanying Mortality paper (see Appendix in Canfell, Kim, Brisson et al., Lancet (2020))
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Description of the 78 LMIC

Table T3: Countries by geographic region

Geographic region

Countries

East Asia & Pacific

Europe & Central Asia
Latin America & Caribbean

Middle East & North Africa

South Asia

Sub-Saharan Africa

Cambodia, Indonesia, Korea Democratic People's Republic, Lao People’s Democratic Republic, Mongolia,
Myanmar, Papua New Guinea, Philippines, Solomon Islands, Timor-Leste, Vanuatu, Vietnam

Georgia, Kyrgyz Republic, Moldova, Tajikistan, Ukraine, Uzbekistan
Bolivia, El Salvador, Haiti, Honduras, Nicaragua

Arab Republic of Egypt, Djibouti, Morocco, Syrian Arab Republic, Tunisia, West Bank and Gaza, Yemen
Republic

Afghanistan, Bangladesh, Bhutan, India, Nepal, Pakistan, Sri Lanka

Angola, Benin, Burkina Faso, Burundi, Cabo Verde, Cameroon, Central African Republic, Chad, Comoros, Cote
d'Ivoire, Democratic Republic of the Congo, Eritrea, Ethiopia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho,
Liberia, Madagascar, Malawi, Mali, Mauritania, Mozambique, Niger, Nigeria, Republic of the Congo, Rwanda,
Sdo Tomé and Principe, Senegal, Sierra Leone, Somalia, South Sudan, Sudan, Swaziland, Tanzania, The Gambia,
Togo, Uganda, Zambia, Zimbabwe

Source: Group definitions are based on the regions used by The World Bank. (https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-
bank-country-and-lending-groups - https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does-the-world-bank-classify-countries)

Table T4: Countries by income group

Income group

Countries

Low income

Lower middle income

Afghanistan, Benin, Burkina Faso, Burundi, Central African Republic, Chad, Comoros, Democratic People's
Republic of Korea, Democratic Republic of the Congo, Eritrea, Ethiopia, Guinea, Guinea-Bissau, Haiti, Liberia,
Madagascar, Malawi, Mali, Mozambique, Nepal, Niger, Republic of Yemen, Rwanda, Senegal, Sierra Leone,
Somalia, South Sudan, Syrian Arab Republic, Tajikistan, Tanzania, The Gambia, Togo, Uganda, Zimbabwe

Angola, Arab Republic of Egypt, Bangladesh, Bhutan, Bolivia, Cabo Verde, Cambodia, Cameroon, Cote d'Ivoire,
Djibouti, El Salvador, Georgia, Ghana, Honduras, India, Indonesia, Kenya, Kyrgyz Republic, Lao People's
Democratic Republic, Lesotho, Mauritania, Moldova, Mongolia, Morocco, Myanmar, Nicaragua, Nigeria,
Pakistan, Papua New Guinea, Philippines, Republic of the Congo, Sdo Tomé and Principe, Solomon Islands, Sri
Lanka, Sudan, Swaziland, Timor-Leste, Tunisia, Ukraine, Uzbekistan, Vanuatu, Vietnam, West Bank and Gaza,
Zambia

Source: The World Bank (income groups are based on gross national income per capita; https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-
world-bank-country-and-lending-groups - https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does-the-world-bank-classify-countries
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Global modeling approach
A) HPV-ADVISE (Agent-based Dynamic model for VaccInation & Screening Evaluation)

HPV-ADVISE GLOBAL was used to predict the population-level effectiveness of different cervical cancer elimination
scenarios over time. The overall approach was to generalize the predictions from 5 core transmission dynamic models of
HPYV infection and natural history of cervical cancer (5 Core HPV-ADVISE LMIC models) to 78 LMICs, based on country-
specific sexual behavior, HPV prevalence, and cervical cancer incidence (see Figure T1 and the “Technical Appendix HPV-
ADVISE LMIC” for a detailed description of methods (http://www.marc-brisson.net/HPVadvise-LMIC.pdf).

HPV-ADVISE GLOBAL is based on 5 Core HPV-ADVISE LMIC models calibrated to highly stratified data from India,
Vietnam, Uganda, Nigeria, and Benin to reproduce country-specific: 1) demography; 2) sexual behavior; 3) HPV
transmission & natural history of disease and; 4) screening and treatment. Briefly, HPV-ADVISE LMIC models are
individual-based, transmission-dynamic models of multi-type HPV infection and diseases. The models simulate HPV
transmission through sexual activity. Sexual partnership formation and dissolution are explicitly modeled, and based on
different risk groups (including female sex workers) and sexual mixing. A total of 18 different genotypes are modeled
individually. HPV-ADVISE LMIC reproduces genotype-specific natural history of cervical cancer from HPV infection to
cervical cancer via precancerous cervical lesions (grade I, II and III). The models also reproduce complex cervical screening
and treatment algorithms at the individual level, by tracking and simulating each woman’s screening history.

For the global modeling analysis, country-specific predictions of the impact of vaccination and screening on cervical cancer
incidence and mortality were performed using a 5-step approach:

1. Each of the 78 LMICs was mapped to the 5 core HPV-ADVISE LMIC models through a ranking process based on
similarity in terms of sexual behavior, HPV prevalence, HPV type distribution and cervical cancer incidence. The
sexual behavior and epidemiological outcomes used to determine the ranking were: 1) Female mean lifetime number of
sexual partners (obtained from USAID's DHS Program' for the majority of countries or from specific studies™”), 2)
Adjusted HPV prevalence by world region'®, 3) Percentage of cervical cancer positive for HPV16/18/31/33/45/52/58 by
world region'', 4) Age-standardised cervical cancer incidence rate'>". For each country, overall ranking scores were
computed by 1) estimating the absolute difference between its outcomes and those from the 5 countries represented by
the core models (India, Vietnam, Uganda, Nigeria, and Benin), 2) for each outcome, ranking the countries’ similarity to
each core model country from 1 (most similar) to 5 (least similar), and 3) using the average ranking over the 4
outcomes as a global score. For example, for Coéte d’Ivoire, the average rankings over the 4 outcomes associated with
the Benin, Nigeria, Uganda, India, and Vietnam models were 1.5, 1.8, 3.0, 3.8, and 4.2, respectively.

2. Each of the 78 LMICs was assigned to the 2 most similar core HPV-ADVISE LMIC models based on the average
ranking score. For Cote d’Ivoire, the 2 core models were those calibrated to Benin and Nigeria.

3. For each vaccination and screening scenario, we estimated the age- and stage-specific percentage reductions in the
incidence of cervical cancer over time using the 5 core HPV-ADVISE LMIC models. Of note, each core model has 50
parameter sets representing uncertainty in sexual behavior and natural history parameters as well as variability in
epidemiology within countries. Hence, there were 50 predictions per scenario per core model.

4. For each of the 78 LMICs, we estimated the percentage reductions in age- and stage-specific cervical cancer incidence
over time using the weighted average of the predictions of the 2 core HPV-ADVISE LMIC models selected in Step 2.
The percentage reductions were based on 60% of the results from the core model with the most similar ranking and
40% from the other model.

5. To estimate the impact of vaccination and screening on cervical cancer incidence rates over time, we applied the
relative reductions over time estimated in Step 4 to the country-, age- and stage-specific cervical cancer incidence and
mortality estimated from GLOBOCAN 2018'*",
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B) Harvard

As previously described', we used a multi-modeling approach to project the population health and economic consequences
for alternative cervical cancer elimination scenarios over time. Our multi-modeling framework involves a dynamic
transmission model of HPV transmission (“Harvard-HPV”), an individual-based model of cervical carcinogenesis
(“Harvard-CC”), and a companion multi-country population model (“Harvard-Scale Up”) (Figure T2).

Briefly, Harvard-HPV is an individual (i.e., agent-based) dynamic model that simulates heterosexual partnership acquisition
and dissolution, and independent transmission of seven HPV genotypes (HPV-16, -18, -31, -33, -45, -52, -58). Individuals
are stratified by sex, age, and sexual activity category (SAC; four categories: none (0), low (1), medium (2), high (3)),
which govern initial sexual mixing in the population. Harvard-CC is an individual-based stochastic model that simulates
HPV-induced cervical carcinogenesis associated with all HPV types'">. Health states in the model, descriptive of each
patient’s underlying true health, include infection status, grade of cervical intraepithelial neoplasia (CIN), and stage of
cancer. HPV types are stratified as HPV-16; -18; -31; -33; -45; -52; -58; pooled other high-risk infections; and pooled low-
risk infections. The probabilities governing the model transitions depend on age; HPV type; duration of HPV infection;
type-specific natural immunity; as well as a woman’s history of prior infection; and previously treated CIN. Harvard-Scale
Up is a multi-cohort companion model that captures important country- and region-specific variations (e.g., population size,
cervical cancer burden) in each of the individual LMICs.

Harvard-HPV was used to project reductions in HPV incidence by genotype and age over time associated with each of the
elimination scenarios; these reductions served as inputs into Harvard-CC. Harvard-CC was then used to project reductions
in cervical cancer incidence by genotype and age over time for each of the elimination scenarios; these reductions served as
inputs into Harvard-Scale Up. Finally, Harvard-Scale Up was used to estimate country-specific changes in cervical cancer
incidence, taking into consideration demographic changes over time.

Both the Harvard-HPV and Harvard-CC models require highly-detailed data on sexual behavior and cervical cancer
epidemiology that are limited in most LMICs. We therefore employed two calibrated Harvard-HPV models and four
calibrated Harvard-CC models adapted to settings where data permitted calibration (El Salvador, India, Nicaragua, Uganda)
to capture variation in sexual behavior and cervical cancer epidemiological profiles across settings.

To project country-specific changes in cervical cancer incidence under alternative elimination scenarios in each of the 78
LMICs, we took a three-step approach:
1. For each vaccination and screening scenario, we estimated the age- and genotype-specific percentage changes in
the incidence of HPV infection over time using Harvard-HPV.
2. We relied on a mapping process (Figure T2) to link the Harvard-HPV model to the Harvard-CC model based on
trends in age- and genotype-specific HPV prevalence. The outputs from Step 1 were applied to the corresponding
HPV incidence inputs in Harvard-CC to estimate reductions in cervical cancer incidence by age and stage over
time.

We then mapped Harvard-CC to each individual LMIC in Harvard-Scale Up using the minimum sum of square difference
of country-specific cervical cancer incidence among women ages 40-59 from GLOBOCAN 2018 versus the four Harvard-
CC settings. To estimate the impact of vaccination and screening on cervical cancer incidence rates over time,
we applied the relative reductions over time estimated in Step 2 to the country-, age- and stage-specific cervical
cancer incidence from GLOBOCAN 2018.
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C) Policyl-Cervix

Policyl-Cervix is a dynamic multicohort model with multiple components: HPV transmission, HPV vaccination, cervical
precancer, cancer survival, screening, diagnosis and treatment. For the global model, additional country-specific trends and
incidence data are used (Figure T3). A similar approach has been described and used globally ' and the model has also
been used in a range of other settings (see ‘policyl.org’ for a list of publications).

Briefly, the natural history component of the model simulates HPV infection which can persist and/or progress to cervical
intraepithelial neoplasia grades I, IT and III (CIN1, CIN2, CIN3); CIN 3 can then progress to invasive cervical cancer.
Progression and regression rates between states are modelled separately for types HPV 16, HPV 18, other high-risk
nonavalent-included types (31/33/45/52/58), and other non-nonavalent-included high risk types (Figure T3). It captures the
increased risk of CIN2+ recurrence in successfully treated women (compared to the baseline risk of CIN2+ in the
population), as previously described .

To capture the impact of HPV vaccination, we used a general dynamic transmission model. The dynamic transmission
model stratified the population by sex, 5-year age group, and four sexual behavior classes, each with varying levels of
activity, defined by the annual number of new sexual partners; this is described in more detail in a previous publication'®.
This generalized sexual behavior model was explicitly used to account for the additional effects of herd immunity through
vaccination.

For this analysis, we took a four-step approach:

1. The pattern of age-specific model-predicted cervical cancer incidence rates in the absence of screening was calibrated
to each region based on GLOBOCAN 2018" taking into account regional differences in the attributable HPV types in
cervical cancer, based on an international meta-analysis of HPV types in cancer by region''. The regions we calibrated
to were Europe and Central Asia, Middle East and North Africa, Latin America and Caribbean, South Asia, East Asia
and Pacific, and Sub-Saharan Africa.

2. We then simulated vaccination and screening scenarios through our generalized transmission model to obtain
reductions in incident HPV rates by type after vaccination (and additional impacts due to herd effects) (these two
separate model components are illustrated in Figure T3).

3. In the trends analysis, we captured changing trends in cervical cancer diagnosis, which indirectly reflects changes due
to a range of factors including sexual behavior and exposure to the established co-factors in HPV progression to
cervical cancer. The trends analysis was based on high quality cancer registry data from IARC’s Cancer Incidence in
Five Continents (CI5)*, using data from Volumes VIII-XI covering the period 1993-2012 and is described in detail in
previous publications'®. Please note that for the accompanying mortality manuscript, we did not incorporate trends in
mortality rates over time.

4. To obtain country-specific outputs, we applied the age- and year-specific cancer incidence reductions (due to
vaccination and screening) obtained from the model and year-specific changes due to trends for the region the country
is within to age-specific cancer rates for each country as estimated in GLOBOCAN 2018. Country-specific outputs
estimates were then grouped to provide regional-specific outputs. These steps are further described graphically in
Figure T3.
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Estimation of country-specific population size between 2100-2120

The age-stratified population for all countries between 2020 and 2100 were taken from United Nations World Population
Prospects: The 2017 Revision (using the medium variant projections; medium-fertility assumption, normal mortality and
normal international migration). Because the CCEMC model projections of cervical cancer cases averted were for 101 years
(to 2120) and population data were only available up to 2100, we extrapolated the United Nations World Population from
2100 to 2120.

To do this, first, we defined a population matrix (P,,) representing the number of people of age group “a” (five-year age
groups) at year “y” (between 2000-2100). Second, we defined the effective survival rates ((S,y)= (Pat1y)/ (Pay-s)) as the ratio
of the population of the subsequent age group over the population of the age group five years before. The effective birth rate
((Bo.4y)=(Po.4)) was defined as the 0-4 years old population. As survival and birth rates oscillate over time with different
periods, we used Fourier analysis in the extrapolation process. The extrapolation of survival and birth rates after 2100 were
performed in three steps: 1) for each age group, we removed the secular trend using a least-squares linear fit; 2) we
performed a fast Fourier transform (FFT) and find local maxima in the power spectrum (dominant oscillatory components
that have particular frequencies) that allowed us to define a least-squares fit (which is the sum of cosine functions
representing each particular dominant frequency); and 3) we re-added the secular trend that was previously removed to
these oscillatory components to get the full extrapolation results. Using this method, we estimated the effective survival
rates and the birth rate for years 2100 onwards for all age groups and countries. To get the projections for the population for
years 2101 to 2120, we used the birth rates and the effective survival rates ((Ps.gy)=(Bo.4y-5)'(So.4y)). Then, subsequent age
group populations were obtained iteratively as ((Pa:1y)=(Pay-5)(Say))-
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HPV-FRAME reporting standard checklist

Table TS. HPV-Frame reporting standard checklist. The checklist below includes the core reporting standard from HPV-FRAME, according to Canfell et al, 2019 2

? 9
a) Inputs Reported?  Reported by age?

Report by sex (F-
only, M-only or

Comments

Y/N Y/N
(Y/N) (Y/N) both)?
Core reporting standard
Vaccination: females aged 9 years; single year of catch-up ages 10-14 years or 10-25 years.
Target population for intervention Y Y F-only Screening: at age 35 years +/- age 45 years.
... Concerteatment:allages.
Sexual behaviour v Y (for dynamic % The transmission model/ sexual behaviour parameters were used to inform the expected
______________________________________________________________ models) __________ reductioninthe HPV incidence rates due to HPV vaccination (see Technical Appendix).
101 year time horizon (2020-2120)
Cohort examined for evaluation/ time v N F-onl Impact was examined for all ages
horizon y Results reported for 2020, 2030, 2045, 2060, 2075, 2095, 2105, 2120 (see Main paper and
oo Appendi).
__Quality of life assumptions __________ Notapplicable Notapplicable Not applicable ____ This paper focuses on the impacts on health outcomes only.
All models reproduce Globocan 2018 incidence at a country level (see Technical Appendix).
Calibration Y Y F-only The CCEMC models were calibrated to sexual behaviour, HPV prevalence and Cervical cancer
... lIncidence (see Technical appendix for references to CCEMC calibration methods).
v The individual CCEMC models previously have been used to various HPV vaccination and
Validation (where possible) Y (implicitly) F-only cervical screening strategies for many countries, including high- resource countries, low-
_______________________________________________________________ .. resourcescitings and globally (sce Technical Appendix).
Costs Not applicable Not applicable Not applicable This paper focuses on the impacts on health outcomes only.
Reporting standard for HPV vaccination in adolescent individuals
. . o . . . )
Vaceine uptake v v v Malq scenarios assumed 90% of girls aged 9 years would be vaccine with broad-spectrum HPV
e iieiiieeeeoooo_.____.__._._Yaccine, plus single year of catch-up ages 10-14 years (see methods). _______________________
Vaccine efficacy (implﬁi{ci ily) Y (implicitly) Y (implicitly) We assumed 100% vaccine efficacy, independent of age and sex.
Vaccine cross-protection (impl?ci {ly) Y (implicitly) Y (implicitly) NA. We assumed that vaccine efficacy is 100% for HPV16, 18, 31, 33, 45, 51 and 58.
Reporting standard for model of cervical screening
Routine screening behaviour (routine v v F-onl We assumed 70% of women were screened at once-lifetime screening at age 35 years or twice-
__and follow-up and test of cure) Y ... _lifetime screcning at age 35 and 45 years (Seemethods). o
Sensitivity of HPV test was assumed 90% for CIN2 and 94% for CIN3+ across three models,
Screening test (s) and colposco and assumed to be independent of age. We did not model or assumed a specific test to confirm
accurac egs poscopy Y Y (implicitly) F-only cancer diagnosis. However, we assumed that 90% of women detected HPV positive and
diagnosed with a lesion will be treated. We also assumed that 90% of women with detected
... canceraretreated (seemethods).
Assumed to be independent of age.

Abnormal test management (primary v Y (implicitly) F-onl We assumed that 90% of women detected HPV positive and diagnosed with a lesion will be
and triage) pleitly Y treated. Similarly, we also assumed 90% of women detected HPV positive and diagnosed with
oo eeeememamemamamamamamameo oo CANCET WoUld be treated (seemethods). .

: : p - o -
Diagnostic follow-up of abnormal tests N N F-only Diagnostic confirmation was not modeled; we assumed 90% of women detected HPV positive



Report by sex (F-

Reported?  Reported by age?
a) Inputs (I;( /N) P R /N)y g only, M-only or Comments
both)?
Management by disease grade We assumed that 90% of detected lesions are treated. Hence, management of disease was not
. N N F-only .
leonfimed disease) | o specifiallymodeled. .
Sources of information for screening v F-only The screening pathway follows WHO recommendations for LMICs. It was simplified for the

structure and parameterization

Global modelling exercise.

Reporting standard for integrated models of HPV vaccination and cervical screening

HPV type incidence, clearance and Y Y Y

progression rates (implicitly) (implicitly) (implicitly)
'''''''''''''''''''''''''''''' Y Ty y
e (implicitly) _________ (implicitly) ___________(implicitly) _____

Association between vaccination and v v F-only (N/A for males)

screening uptake

Type-specific HPV incidence, clearance, and progression were modeled separately for HPV
types 16, 18, other oncogenic nonavalent-included types (31, 33, 45, 52, and 58) and other
oncogenic nonavalent-non-included types (see Technical Appendix).

Vaccine and screening uptake were assumed to be independent of one another.

Reporting standard for models of HPV prevention in LMIC

HIV prevalence rates, if endemic in

We did not explicitly take into account HIV prevalence in this study. This is currently being

eountty N NN addressedinanother CCEMCstudy.
Descrlp tion of any Opportunistic or As this study models the impact of HPV vaccination and cervical screening strategies in 78
pilot/demonstration screening project N N N Lo,
. LMICs, this is not relevant.
ongoing
Report by sex (F-
Reported? Reported by P y ( . . s 9
b) Outputs only, M-only or Report as calibration or validation target? (Y/N)
(Y/N) age? (Y/N)
both)?
Core reporting standard
Age-standardised and age-specific incidence were reported. We also reported number of cases
Cancer incidence, mortality, life averted as the impacts of HPV vaccination and screening strategies for women aged 0-99 years
years, QALYs/DALYS (as Y Y F-only and 0-44 years (see Results and Appendix).
appropriate) Not reported for LYs, QALYs, DALYs as this paper focuses on the impacts on cancer
oo dmeidenceonly. ...
This level of detail is not reported. This paper focuses on the impact on cancer incidence and
HPV prevalence, pre-intervention N N N results were also not sensitive to herd immunity effects. HPV prevalence is thus not a driver
o Ofourconelusions. .
This level of detail is not reported. This paper focuses on the impact on cancer incidence.
(OMzdeected N NN impactofinterventions on CIN2 was thus nota focus of the paper.
This was a comparative analysis using three models with different structural and
parameterisation assumptions. As such sensitivity analysis is built into the reported ranges of
Sensitivity analysis on key inputs Y (implicitly) Y (implicitly) F-only results between models. Also we did a number of additional exploratory/explanatory
scenarios to understand the sensitivity of the model results to underlying aspects of the
... impactmodelling(see Appendix).
Incremental cost-cffectiveness ratios N N This paper focuses on the impacts on cancer incidence only.

and costs saved
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Reported? Reported by Report by sex (F-

only, M-only or Report as calibration or validation target? (Y/N
both)?
Reporting standard for HPV vaccination in adolescent individuals
Absolute reductions in HPV
infections, cervical, and other HPV- N N F-only This paper only focuses on the reduction of cervical cancer incidence post vaccination.
related cancers and/or warts post
Lvaeelmation ..
éabcscoiﬂl;teigzductlon in CIN2+ post N N F-only This paper only focuses on the reduction of cervical cancer incidence post vaccination.
* Absolute reduction in invasive cancer N Fonly "~ Outputs considered the absolute reduction in age-standardised rates of cervical cancer

post-vaccination incidence.

QALYs: quality-adjusted life-years
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