Overview of the evidence
regarding HPV immunization
effect on different disease
oufcomes

SAGE meeting, 23-25 October 2018



Purpose

* Review data in light of current SAGE
recommendations

* Consider what HPV vaccine offers
towards elimination goals for cervical
cancer as a public health problem



Estimated number of new cases in 2018, worldwide, all cancers, females, all ages

Other cancers
3 246 828 (37.7%)

Stomach

349 947 (4.1%)
Corpus uteri
382 069 (4.4%)

Cervix uteri

Thyroid
569 847 (6.6%)

436 344 (5.1%)

Total : 8 622 539

Data source: Globocan 2018
Graph production: Global Cancer
Observatory (http://gco.iarc.fr)
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Breast
2 088 849 (24.2%)

Colorectum
823 303 (9.5%)

Lung
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Most common cancer by country, females 2018

Incidence, females
Breast (154)

Cervix uteri (28)

Liver (1)

Lung (1) “

Thyroid (1)
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or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines World Health Organization

for which there may not yet be full agreement. © WHO 2018. All rights reserved



Estimated number of new cases in 2018, cervix uteri, all ages

Oceania
2 456 (0.43%
North America
15 502 (2.7%)
Latin America and the Caribbean
56 187 (9.9%)

Europe
61 072 (10.7%)

Asia
315 346 (55.3%)

Africa
119 284 (20.9%)

Total : 569 847

Data source: Globocan 2018 International

Graph production: Global Cancer 5'%‘*&World
Observatory (http://gco.iarc.fr) E#Y Orgar
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Estimated number of deaths in 2018, cervix uteri, all ages

Oceania
1 268 (0.41%
North America
5 852 (1.9%)
Europe
25 829 (8.3%)
Latin America and the Caribbean
28 318 (9.1%)

Asia
168 411 (54.1%)

Africa
81 687 (26.2%)

Total : 311 365

Data source: Globocan 2018 Internation:
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Estimated cancer cases attributable to HPV, by regions, 2018

Southern Africa
Eastern Africa
Western Africa
Melanesia

Middle Africa
South-Eastern Asia
Eastern Europe
Caribbean

South America
Micronesia/Polynesia
Central America
South Central Asia
Eastern Asia
Northern Europe
Southern Europe
Northern Africa
Western Europe
Northern America
Australia/New Zealand
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Age-standardized (World) incidence rates per 100 000 by

calendar year for selected populations:
Cervical Cancer 1975-2012
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Relative contribution of HPV 16/18 9
or HPV 6/11/16/18/31/33/45/52/58 to HPV+ cancers by site

Number of cases by type

OropharynxC09-C10 l
Penis C60 l
Vagina C52 I
Vulva C51 I
Anus C21 I

Cervixuteri C53 /
e

100'000 200'000 300'000 400'000 500'000 600'000
Cervixuteri . . Oropharynx
53 AnusC21  VulvaC51 Vagina C52 PenisC60 C09-C10
m16/18 398'700 37'154 7'994 8'739 12'097 25'325
W6/11/31/33/45/52/58 111'066 3'801 1'596 2'964 2'481 1'432
# Others 59'805 1'751 1'421 2'016 2'654 3'072

Percentage of cases by type

OropharynxC09-C10 /
7

7

77

77

#

7

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Cer"ci;;teri AnusC21  VulvaC51 @ Vagina C52 = Penis C60 Orcoor;ﬁ%nx
m16/18 398'700 37154 7'994 8'739 12'097 25325
m6/11/31/33/45/52/58  111'066 3'801 1'596 2'964 2481 1432
. Others 59'805 1751 1421 2016 2654 3072

NB: Base of tongue (C1), Oral Cavity (C02-C06) and Larynx (C32) are not presented in this table

Source: Globocan 2018, and modified from de Martel et al. 2017



Summary

* Very substantial burden

» Largest number of cases in Asia and
Africo



Immunogenicity, efficacy
and effectiveness
of HPV vaccines



HPV types directly targeted by HPV vaccines
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Systematic review on
efficacy and
Immunogenicity of licensed
vaccines 2018



Outline

Comparison of two doses vs three doses
HPV vaccine

Efficacy and immunogenicity in females
with HIV

Comparison of interval between doses
(two-dose schedule)

Efficacy of one dose of HPV vaccine

Efficacy and immunogenicity in males with

HIV and men who have sex with men
(MSM)



Younger females (2 doses) vs Older females (3 doses) all vaccines,
GMTs one month after last dose

Immunogenicity

Young women Old women

Study, vaccine type Ratio of GMTs (95% Cl) Mean N Mean N Age vaccine
HPV 06
Mexico2. 4-valent * 0.79 (0.54, 1.15) 306 141 387 137 09-10 vs 18-24
Canadal, 4-valent - 3?% ]gé %83 2186 241 938 ggg 09-13 vs 16-26
Multinational3, 9-valent —_— . .82, 2. 1658 258 771 09-14 vs 16-26
Subtotal (I-squared =92.2%, p = 0.000) — —— 1.63(0.98, 2.70
HPV 11
exu:o 4-va| nt - 1.54 (1.20, 1.96) 968 144 630 141 09-10 vs 18-2
M%Tt?ngtlona.l\éa %n\t/alent g ggg %8% %ég %%gg 283 1al7 %gg 88-12 s g%g
= ——— - 16-
Subtotal (I-squared = 80.2%, p = 0.006) — 797 (7,50, 2.4 258 530 ve
EPVJ’G/G 1, 2-valent 0.86 (0.61. 1.21 65 60 09-14 15-19
anada/German -va en - -14 vs 15-
Multinational2. Zvva lent —_— 0.92 (0.82. 1.03 ,23411887 488 13332 352 09-14 vs 15-25
exicol, 2-valent —_— 149 (1.33. 1.67) 10442 1016 6997 317 09-15vs 18-24
Mexico2, 4-valent - 2.13(1.57. 2.89) 5137 145 2409 141 09-10vs 18-24
Waknationals Gvalent * 5021058 2980 GGRL 373 3543 %48 634 V2 18R
ultinationa -valen —_— : 16 2. -14 vs 16-
Subtotal (I-squared =96.1%, p = 0.000) —— ——— 1.54(1.08 2.21 800 154
HPV 18
Multinational2, 2-valent —_—— . 05, 1. 93 382 09-14 vs 15-25
Canada/Germany1, 2-valent - 131)% §§§ 155 22(1)8 %4 2322 g:l 09-14 vs 15-19
Mexicol1. 2-valen —_—— . a0, 1. 5837 1016 3483 7 09-15 ys 18-24
Mexico2, 4-valent * 1.76 (1.38. 2.25) 605 145 344 141 09-10 vs 18-24
Canadal. 4-valent —_—— }gg 38& %gl 1207 533 661 58§ 09-13 vs 16-26
Multinational3, 9-valent —_—— . 06, 2. 1873 761 09-14 vs 16-26
Subtotal (I-squared =91.2%, p = 0.000) 1.63(1.29. 2.05
Hp\t" A 13, 9- t 251(2.11, 2.98) 1436 272 264 09-14 16-26
valen —_—— . A1, 14 v -
o ™ o o = ) _ 531511 539 572 ®
klflpl\'{ 33{ I3, 9-valent —— 296 (2.53, 347 273 279 09-14 16-26
ultinational3, 9-valen 53 3. - -
Subtotal (I-squared =.%, p =) 1 ?2_53: 347) 1030 348 Vs
Rlﬂp}{ 45t 13, 9-valent 1.67 (1.39. 2.01 274 280 09-14 16-26
ultinationa -valen —_— -14 vs 16-
Subtotal (I-squared =.%, p =) —_ 1851133 501 38 8
kl/lpl\tl 52t 13, 9-valent —_—— 1.60(1.37. 1.86) 581 272 364 271 09-14 16-26
ultinationa -valen -14 vs 16-
Subtotal (I-squared =.%, p = .) — 1.60 ?1:37,’ 1.'86}
E\-l/lpl\t’ 58t I3, 9-valent —_—— 255(217. 2.99) 1251 270 491 261 09-14 16-26
ultinationa -valen . 7. 2. -14 vs 16-
Subtotal (I-squared =.%, p =) — 2.55 ?2.1 7, 2.99
NOTE: Weights are from random effects analysis|
| | | |

Canada/Germany1.0, 1, 6vs 0,
-5 7 1 - 3.5 All other studies: 0, 2, 6 vs 0, 6
Favors older women (3 doses) Favors younger women (2 doses)



Younger females (2 doses) vs Older females (3 doses) -
nonavalent vaccine, long term follow-up

Immunogenicity

1al3, 9-valent - 2.15(1.82,2.53) Month7  9-14 years vs 16-26 years
1al3, 9-valent - 1.69 (1.43,2.00) Month 12 9-14 years vs 16-26 years
1al3, 9-valent - 2.39(2.03,2.82) Month7  9-14 years vs 16-26 years
1al3, 9-valent —--— 1.75(1.47,2.07) Month 12  9-14 years vs 16-26 years
1al3, 9-valent - 2.54(2.16,2.98) Month7  9-14 years vs 16-26 years
1al3, 9-valent - 2.00(1.71,2.36) Month 12 9-14 years vs 16-26 years
1al3, 9-valent - 2.46(2.06,2.94) Month7  9-14 years vs 16-26 years
1al3, 9-valent —-— 1.98 (1.64,2.39) Month 12 9-14 years vs 16-26 years
1al3, 9-valent —-— 2.51(2.11,2.98) Month7  9-14 years vs 16-26 years
1al3, 9-valent —-— 1.97 (1.63,2.38) Month 12 9-14 years vs 16-26 years
1al3, 9-valent - 2.96 (2.53,3.47) Month7  9-14 years vs 16-26 years
1al3, 9-valent - 2.54(2.14,3.02) Month 12 9-14 years vs 16-26 years
1al3, 9-valent —.— 1.67 (1.39,2.01) Month7  9-14 years vs 16-26 years
1al3, 9-valent o 1.21(0.99, 1.47)  Month 12 9-14 years vs 16-26 years
1al3, 9-valent --- 1.60(1.37,1.86) Month7  9-14 years vs 16-26 years
1al3, 9-valent —— 1.22(1.03,1.45) Month 12  9-14 years vs 16-26 years
1al3, 9-valent --- 2.55(2.17,2.99) Month7  9-14 years vs 16-26 years
1al3, 9-valent - 2.11(1.79,2.49) Month 12 9-14 years vs 16-26 years
T T
5 1 10

Favours older  Favours younger



2 versus 3 doses in younger females (9-14 years)

all vaccines;: GMTs one month after last dose, RCTs

Immunogenicity

2 doses 3 doses
Study, vaccine type Ratio of GMTs (95% CI) Mean N Mean N Age Schedule
HPV 06
Canada1, 4-valent ——— 1,18 (0.93, 1.49 2186 241 1856 248 9-13 0,6vs0, 2,
Multinational3, 9-valent B B a— 1.11 0.94,1.30 1658 258 1496 254 9-14 0,6vsO0,2,
Subtotal (I- squared 0.0%, p=0.674) _— 1.13(0.99, 1.29
HPV 11
Canada1, 4-valent B B — 1.12(0.95, 1.32 2348 243 2096 251 9-13 0,6vs0,2,
Multinational3, 9-valent B e o— 1.06 (0.91, 1.25 1389 258 1306 254 9-14 0,6vsO0,2,
Subtotal (l-squared = 0.0%, p = 0.655) -_— 1.09 (0.97, 1.22
HPV 16
Canada/Germany1, 2-valent - 0.50 (0.38, 0.66 11067 65 22261 67 9-14 0,6vsO0,1,
Canada1, 4-valent B E—— 0.98 (0.79, 1.21 7457 243 7640 251 9-13 0,6vs0,2,
Multinational4, 4-valent ——— 1.05(0.93, 1.19 5056 327 4807 322 9-14 0,6vs0,?2,
Multinational3, 9-valent e — 1.1420.98, 1.34§ 8005 272 699 269 9-14 0,6vs0, 2,
Subtotal (l-squared = 89.0%, p = 0.000) — 0.89(0.68, 1.18
HPV 18
Canada/Germany1, 2-valent - 0.74 (0.57,0.97) 5510 64 7399 68 9-14 0,6vsO0,1,
Canada1, 4-valent L —— — 0.71 (0.59, 0.86 1207 243 1703 252 9-13 0,6vs0,2,
Multinational4, 4-valent — e 0.73(0.63, 0.85 1207 331 1653 333 9-14 0,6vs0,2,
Multinational3, 9-valent S R 0.91 (0.76, 1.09 1873 272 2049 270 9-14 0,6vs0,2,
Subtotal (l-squared = 38.0%, p = 0.184) - 0.77 (0.69, 0.87
HPV 31
Multinational3, 9-valent ———— 0.82 50.69, 0.98g 1436 272 1748 271 9-14 0,6vs0, 2,
Subtotal (l-squared = .%, p =.) e 0.82(0.69, 0.98
HPV 33
Multinational3, 9-valent ——  1.29(1.10,1.52) 1030 273 796 275 9-14 0,6vs0,2,
Subtotal (l-squared = .%, p=.) -_——= 1.29(1.10, 1.52)
HPV 45
Multinational3, 9-valent —— 0.54 §0.45 0.65§ 358 274 662 275 9-14 0,6vs0,2,
Subtotal (l-squared = .%,p=".) —_— 0.54 (0.45, 0.65
HPV 52
Multinational3, 9-valent B — 0.64 é0.55 0.743 581 272 910 275 914 0,6vs0,2,
Subtotal (l-squared =.%, p=.) _— 0.64 (0.55, 0.74
HPV 58
Multinational3, 9-valent B — 1.02 é0.87, 1.193 1251 270 1229 273 9-14 0,6vs0, 2,
Subtotal (l-squared =.%, p=.) —_— 1.02 (0.87, 1.19
NOTE: Weights are from random effects analysis
| [ I [
.37 5 T 1 1.5

Favours 3 doses

Favours 2 doses
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Study
HPV 16

Canada/Germany1

Canada/Germany1

Canada/Germany1

HPV 18

Canada/Germany1

Canada/Germany1

Canada/Germany1

2 versus 3 doses in younger females (9-14 years)

bivalent vaccine; long term follow-up, RCTs

Immunogenicity

L 4

Ratio of GMTs (95% CI)

0.50 (0.38, 0.66)

0.47(0.34, 0.66)

0.51(0.36, 0.73)

L 4

L 4

0.74 (0.57, 0.97)

0.64 (0.45, 0.90)

0.69 (0.46, 1.03)

3 doses

Mean

22261

3606

2671

7399

1102

909

2 doses
Mean

11067

1702

1369

5910

702
627

N

63
43

Age

9-14
9-14

9-14

9-14
9-14

9-14

Schedule

0,6vs0,1,6
0,6vs0,1,6

0,6vs0,26

0,6vs0,1,6

0,6vs0,1,6

0,6vs0,2,6

Timepoint

Month 07

Month 24
Month 60

Month 07

Month 24

Month 60

34

Favours 3 doses

Favours 2 doses



Figure 2. Changes in the prevalence of HPV infections between the pre-vaccination and post-vaccination periods (1-4, 5-

8 years)

PV effectiveness (infection prevalence)

Studies (n)

RR, 95% CI & 1-4 years @ 5-8 years

RR [95% CI]

A) HPV 16/18
Girls 13-19

Women 20-24

Women 25-29

B) HPV 31/33/45
Girls 13-19

Women 20-24

Women 25-29

C) HR non-vaccine HPV types

Girls 13-19

Women 20-24

Women 25-29
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Summary

mmunogenicity of 2 doses is good but
ower than 3 doses

mmune response persists with 2 and 3
doses

Increasing evidence of effectiveness

Early signals can be gained of impact
towards elimination goals from studying
infection




Outline

Comparison of two doses vs three doses
HPV vaccine

Efficacy and immunogenicity in females
with HIV

Comparison of interval between doses
(two dose schedule)

Efficacy of one dose of HPV vaccine

Efficacy and immunogenicity in males with
HIV and men who have sex with men
(MSM)
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HIV+ vs HIV- (3 doses, females)
Immunogenicity (bivalent) |

3
Comparison: 2-valent HPV vaccine (3-doses (Day 0, Month 1, Month 6)) in HIV-positive females versus 2-valent HPY vaccine (3-doses (Day 0, Month 1, Month 6)) in non-HIV-positive
females
Outcome Forest plot Certainty of the
evidence
(GRADE)
Ratio of GMTs Female HIV+ Female HIV-
Study, vaccine type (95% C1) Mean N Mean N
HPV 16
South Afncat, bivalent 0.44 (0.30 0.63 5582 42 81688 2 @300 LOW
Ratio of GMTs
follow-up: 7 months HOV 18
South Afncal, bivalent - 0.53 (0.32 0.86 19458 42 3703 2 @200 LOW
I
3 5 1
Favours female HIV- Favours female HIV+

ClI= confidence interval; GMT= Geometric mean titre; HPV= human papilloma virus; HIV= human immunodeficiency virus

Forest plot for seroconversion not shown, as all participants in both groups seroconverted.



3 doses 4-valent VE

Forest plots: 4-valent HPV vaccine versus placebo in 218-year old HIV-positive females, males, and MSM with or without am;genital

warts or HSIL

Participants: 218-year old HIV-positive males, females, and MSM, some participants had anogenital warts or high-grade squamous intraepithelial lesions (HSIL) at baseline

Setting: USA {including Puerto Rico) and Brazil

Comparnison: 4-valent HPV vaccine {3-doses (Day 0, Month 2, Month 6)) versus placebo vaccine (3-doses (Day 0, Month 2, Month 6})

23

Test for overall effect Z=026 (P=079)

Favours 4-valent Favours placebo

Outcome Forest plots Certainty of
the evidence
(GRADE)
4.valent Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
USA/Braziit (1) 46 288 45 286 100.0% 1.02[0.70,1.48)
Total (95% C)) 288 286 100.0% 1.02 [0.70, 1.48)
H *
High:grade Ale Total events 4 45 &®00
follow up: 1 to 4 years Heterogeneity: Not applicable OArS 0*7 i '¢5 5 LOW
Test for overall effect Z= 0.08 (P = 0.94) Favours 4valent Favours placebo
Eootnotes
(1) 3 doses (0, 8, 24 weeks) in HIV-positive females and MSM with and without HSIL >27 years
4-valent Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
USAT (1) 1 7 1 5 100.0% 0.71 [0.06, 8.90)
Anogenital warts (persistence or Total (95% C)) 7 5 100.0% 0.71 [0.06, 8.90)
recurrence)** Total events 1 1 @000
follow up: 18 months Heterogeneity: Not applicable 5o o1 1 T ™ VERY LOW




Summary: HIV+ females

_ower iImmunogenicity of 3 doses In
HIV+ females

-ew studies and evidence of
protection limited




Outline

« Comparison of two doses vs three doses
HPV vaccine

» Efficacy and immunogenicity in females
with HIV

 Comparison of interval between doses
(two dose schedule)

« Efficacy of one dose of HPV vaccine

» Efficacy and immunogenicity in males with
HIV and men who have sex with men
(MSM)

25



Two doses vs two doses comparing interval
bivalent vaccine; 2 months vs 6 months

Study, vaccine, age at administration GMTs (95% Cl) Schedule timepoint
HPV 16

Canada/Germany1, 2-valent. 9-14 years —_— 2.06 (1.60, 2.64) 0,2vs0,6 Month 7
Canada/Germany1, 2-valent, 15-19 years —_— 2.15(1.62, 2.84) 0,2vs0,6 Month 7
Canada/Germany1, 2-valent, 20-25 years —_— 1.73(1.26, 2.36) 0,2vs0,6 Month 7
Canada/Germany1, 2-valent, 9-14 years —_— 1.94 (1.44,2.62) 0,2vs0,6 Month 24
HPV 18

Canada/Germany1, 2-valent, 9-14 years —_— 1.60(1.22, 2.10) 0,2vs0,6 Month 7
Canada/Germany1, 2-valent, 15-19 years —_— 2.06(1.52,2.81) 0,2vs0,6 Month 7
Canada/Germany1, 2-valent, 20-25 years —_— 1.54 (1.06, 2.24) 0,2vs0,6 Month 7
Canada/Germany1, 2-valent, 9-14 years —_—— 2.18 (1.54,3.07) 0,2vs0,6 Month 24

0,2 month 0,6 month




27

Two doses vs two doses comparing interval
bivalent vaccine; 6 months vs 12 months

Jutcome Forest plot Certainty of the
evidence
(GRADE)
Study, Ratio of
vaccine GMTs (95% Cl) Schedule timepoint
HPV 16
Multinational2, 2-valent — 1.22(1.10,1.34) 0,12vs0.6 Month 13
Multinational2, 2-valent — 1.43(1.26,1.62) 0,12vs 0.6 Month 36
atio of GMTs
ollow up: 7 months DDDD HIGH
HPV 18
Multinational2, 2-valent — 1.12(1.01,1.25) 0,12vs 0.6 Month 13
Multinational2, 2-valent — 1.29(1.15,1.44) 0,12vs0.6 Month 36
I I
5 1 2
Favours schedule (0,6) Favours schedule (0,12)

0,6 month 0,12 month



Two doses vs two doses comparing interval
nonavalent vaccine; 6 months vs 12 months

Study. vaccine, Ratio of
age at administration GMTs (95% CIl) Schedule timepoint
HPV 6
Multinational3, 9-valent, 9-14 years ——— 1.62 (1.32, 1.98) 0, 12vs 0, 6 Month 7/13
HPV 11
Multinational3, 9-valent, 9-14 years —— 210 (1.72, 2.56) 0, 12vs 0, 6 Month 7/13
HPV 16
Multinational3, 9-valent, 9-14 years —_— 1.73(1.42, 2.10) 0, 12vs 0, 6 Month 7/13
HPV 18
Multinational3, 9-valent, 9-14 years = 144 (116, 1.79) 0, 12vs 0, 6 Month 7/13
HPV 31
Multinational3, 9-valent, 9-14 years —_— 145 (1.18, 1.79) 0, 12vs 0, 6 Month 7/13
HPV 33
Multinational3, 9-valent, 9-14 years — 1.98 (1.63, 2.40) 0, 12vs 0, 6 Month 7/13
HPV 45
Multinational3, 9-valent., 9-14 years 1T— 1.23 (0.98, 1.54) 0, 12vs 0, 6 Month 7/13
HPV 52
Multinational3, 9-valent, 9-14 years —_— 177 (147, 2.13) 0, 12vs 0, 6 Month 7/13
HPV 58
Multinational3, 9-valent, 9-14 years — 1.79(1.48, 2.17) 0, 12vs 0, 6 Month 7/13

1 1

5 1 3

Favours Schedule (0,6) Favours Schedule (0,12)

0,6 month 0,12 month



Summary:
Two doses vs two doses comparing interval, in females aged 9
o 14 years

e Bivalent vaccine
— 6 month > 2 months
— 12 month > 6 months

« Nonavalent vaccine
— 12 month > 6 months

e Greater intervalse
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Outline

Comparison of two doses vs three doses
HPV vaccine

Efficacy and immunogenicity in females
with HIV

Comparison of inferval between doses
(two dose schedule)

Efficacy of one dose of HPV vaccine

Efficacy and immunogenicity in males with
HIV and men who have sex with men
(MSM)
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One dose of HPV vaccine

e 18 observational studies

 No RCTs
— at least two ongoing studies

Cochrane Response: Nicholas Henschke, Hanna Bergman, 2018
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One dose versus 2 or 3 doses
Any high grade histological abnormalities, < 16 years

One dose Two doses Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total M-H, Random, 95% Cl M-H, Random, 95% ClI
Australial 5 681 7 1215 1.28[0.40, 4.04] 1
Australiaz 3171 0 326 13520689, 263.32] J »
0.01 0.1 1 10 100

Favours [one dose] Favours [two doses)

One dose Three dose Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total M-H, Random, 95% Cl M-H, Random, 95% ClI
Australial (1) 5 681 53 11860 1.65[0.66, 4.14] B L —
Australiaz (2) 3 171 6 1410 4.181[1.04, 16.56] t
0.01 01 1 10 100
Favours [one dose] Favours [three dose]
Footnotes
(1) < 16 years

(2) 11-14 years



One dose versus 2 or 3 doses

Onedose  Three doses

Study or Subgroup

CIN3

Odds Ratio

Events Total Events Total Weight M-H, Random, 95% Cl

Odds Ratio
M-H, Random, 95% ClI

Australial (1) 3 681 17 11860 100.0% 3.08 [0.90,10.54] .
Total (95% Cl) 681 11860 100.0% 3.08[0.90, 10.54] "-
Total events 3 17
Heterogeneity: Not applicable 50 0 051 1 150 00
Testfor overall effect Z=1.74 (F = 0.07) Favours [experimental] Favours [control]
Footnotes
(1) 4-valentvaccine; < 16 years
One dose Two doses Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
Australial (1) 3 681 2 1215 100.0% 2.68[0.45,16.10] .
Total (95% ClI) 681 1215 100.0% 2.68 [0.45,16.10] ——nt——
Total events 3 2
Heterogeneity: Mot applicahle =0 01 011 1 120 100!

Test for overall effect Z=1.08 (P=0.28)

Footnotes
(1) 4-valentvaccine; < 16 years

Favours [experimental] Favours [control]



One dose versus 2 or 3 doses
Cumulative incidence HPV 16/18
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Onedose  Twodoses Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI

Indiat 30 1823 36 2652 100.0% 1.2210.75,1.98) -.'

Total (95% Cl) 1823 2652 100.0% 1.22 [0.75, 1.98] <

Total events 30 36

Heterogeneity: Not applicable ! ! % l

o _ 0.01 0.1 1 10 100

Testfor overall effect 2= 0.78 (P = 0.43) Favours [one dose] Favours [two doses]
Onedose  Three doses Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

India a0 1823 11 1180 100.0% 1.78(0.89, 3.56] §

Total (95% Cl) 1823 1180 100.0% 1.78[0.89, 3.56] ‘

Total events 30 11

Heterogeneity: Not applicable 001 01 1 3 00

Testfor overall effect 2=1.62 (P=010)

Favours [experimental] Favours [control]



One dose versus 2 or 3 doses
Persistent infection HPV 16/18

Onedose  Two doses Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

Indiat 0 958 3 1426 100.0% 0.21[0.01, 4.11] l

Total (95% Cl) 959 1426 100.0% 0.21[0.01,4.11] -—’—-

Total events 0 3

TR

estfor overal effect 2=1.03 (F =0.50) Favours [experimental] Favours [control]
Onedose  Three doses Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

Indiat 0 959 1 604 100.0% 0.21[0.01,5.15) ¢ .

Total (95% Cl) 959 604 100.0% 0.21[0.01, 5.15] “.—'

Total events I 1

Heterogeneity: Not applicable 001 0 1 0 100

Testfor overall eflect 2= 0.96 (F = 0.34) Favours [experimental] Favours [control]



HPV 1-dose key findings

e Insufficient evidence so far for SAGE 1o
recommend a 1 dose schedule
(compared with 2 doses)

* Promising data from olbservationa
studies but methodological limitations

Cochrane Response: Nicholas Henschke, Hanna Bergman, 2018



Outline

Comparison of two doses vs three doses
HPV vaccine

Efficacy and immunogenicity in females
with HIV

Comparison of interval between doses
(two dose schedule)

Efficacy of one dose of HPV vaccine

Efficacy and immunogenicity in boys, men

with HIV and men who have sex with men
(MSM)
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Males - Key findings

« Boys and girls (?-15 years) receiving HPV
voccﬂ?e appear to have similar GMTs after 7
months

« Quadrivalent vaccine probably reduces
external genital lesions in 16-26 year old men
compared to control

* |In MSM, guadrivalent vaccine probably reduces
anal infraepithelial neoplasia (AIN grade 1, 2, 3;
cmyTHPlV type) at 2.9 years compared with
contro

- Only low fo very low certainty evidence on
effrlk?OH(I:\y of quadrivalent vaccine on people
Wi

Cochrane Response: Nicholas Henschke, Hanna Bergman, 2018



Summary

Burden data show importance of focus in Asia and
Africa for elimination goals

Incidence data provide potential numerical targets
for elimination

Immunogenicity and VE data review supports current
2 dose recommendation in girls

Longer gap between doses is more immunogenic
(i.e. at least 12 months)

HIV+ review supports current policy

One dose programmes promising with accumulating
data but further RCT dafa needed for a
recommendation



