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In the case of diseases caused by viruses(e.g., measles, polio, and smallpox) and bacteria(e.qg.,
diphtheria, tetanus, and tuberculosis), vaccines work by exposing people to a weakened or
inactivated version of the threat. This enables their immune system to identify these threats
according to their specific markers—known as “antiagens’—and mount a response against them.
These vaccines typically work best in the preventive setting, when an individual is given the
vaccine before being infected by the bacteria or virus.

In the case of cancer, however, the situation is more complicated for several reasons(more
below), which has made it more difficult to develop vaccines to prevent or treat cancer. In
particular, unlike bacteria and viruses, which appear foreian to our immune system, cancer cells
more closely resemble our normal, healthy cells. Furthermore, each individual’s tumorisin some
sense unique and has its own distinguishing antigens. As a result, more sophisticated
approaches are necessary to develop effective cancer vaccines.



Viral infections are responsible for the development of several cancers, and preventive vaccines
play an important role in reducing risk. Forinstance, cervical cancer and head and neck cancer
can be caused by human papillomavirus, or HPV, whereas liver cancer can be caused by hepatitis
B virus or HBV. Several vaccines have been developed that can prevent HBV and HPV infection
and, as a result, protect against the formation of HBV-and HPV-related cancers. Four of these
preventive cancer vaccines have been approved bv the U.S. Food and Drua Administration (FDA).
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Preventive Cancer Vaccines

Preventive Cancer Vaccines

« Cervarix®: avaccine approved for use in preventing infection by the two strains of HPV that
cause most cervical cancers, HPV types 16 and 18; can help prevent the development of
HPV-related anal, cervical, head and neck, penile, vulvar, and vaginal cancers

« Gardasil®: a vaccine that protects against infection by HPV types 16, 18, 6, and 11; can help
prevent the development of HPV-related anal, cervical, head and neck, penile, vulvar, and
vaginal cancers

« Gardasil-9%9: a vaccine approved for the prevention of infection by HPV types 16, 18, 31, 33,
45,52, and 58, and for the prevention of genital warts caused by HPV types 6 or 11; can help
prevent the development of HPV-related anal, cervical, head and neck, penile, throat, vulvar,
and vaginal cancers

- Hepatitis B(HBV) vaccine (HEPLISAV-B®): a preventive vaccine that protects against
infection by the hepatitis B virus; can help prevent the development of HBV-related liver
cancer
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Therapeutic Cancer Vaccines

Each individuals tumoris in some sense unique and has its own distinguishing antigens. As a
result, more sophisticated cancer vaccine approaches are necessary.

Fortunately, doctors can now identify targets on patients’ tumors that can help distinguish
cancer cells from their normal cells. Sometimes these targets are normal proteins that are
produced at abnormally high levels by cancer cells, such as prostatic acid phosphatase (PAP),
which is often overexpressed by prostate cancer cells. Taking advantage of that insight, the
sipuleucel-T vaccine was developed and received FDA approval in 2010 for the treatment of
patients with advanced prostate cancer. Additionally, virus-derived proteins expressed by virus-
infected cancer cells offer another promising source of markers that can be targeted through
vaccines.

Another exception isBacillus Calmette-Guerin, or BCG, a tuberculosis vaccine that acts as a
general immune stimulant. In 1990, BCG became the first immunotherapy of any type to be
approved by the FDA and is still used for the treatment of early-stage bladder cancer.

Therapeutic Cancer Vaccines

- Bacillus Calmette-Guérin (BCG): a vaccine that uses weakened bacteria to stimulate the
immune system; approved for patients with early-stage bladder cancer

« Sipuleucel-T (Provenge®): a vaccine composed of patients’ own stimulated dendritic cells;
approved for prostate cancer



Over 40 years cancer vaccines have not been successfull ~ The great -but limited-benefit of Immunotherapy

! Checkpoint (PD1) antibodies helps 10,000s of patients each year.

H : Incidence Deaths anti-PD1 Response Rate% cancer incidence
(SO... glve up? Or keep gomg?) " 1. Breast 276,480 42,170 H
2. Lung 228,820 135,720
3. Prostate 191,930 33,330 A
4. Colorectal 147,950 53,200 B
5. Melanoma 100,350 6,850 DN S
6. Bladder 81,400 17,980 EN NN THE NOBEL PRIZE
7 Lymphoma (NHL) 77'240 19'940 3_ IN PHYSIOLOGY OR MEDICINE 2018
8. Kidney 73,750 14,830 EIE .0 -
9. Uterine 65,620 12,590 N
10.Leukemia 60,530 23,100 SN
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Personalized Neoantigen Vaccines

In contrast to normal-yet-overexpressed proteins like PAP, tumors also display unique targets
that arise as a result of mutations. These are referred to as neoantigens(‘new antigens’), and
they are expressed exclusively by tumor cells and not by any of a patient’s healthy cells. With
neoantigen vaccines, therefore, it is conceivable that immune responses could be directed
precisely against patients tumor cells while sparing their healthy cells from immune attack, thus
possibly preventing side effects.

Inaddition to the previously mentioned vaccines, several types of neoantigen vaccines are
currently being evaluated, both alone and in combination with other treatments, in a variety of
cancer types in clinical trials.
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Kanser agilarinin etki mekanizmalar
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NSCLC Terapotik kanser asi calismalari (2022 sonuna kadar) N:117) Clinicaltrials.org
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Frontiers in Immunology 2022
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TUmor hicre tabanli asilar
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A randomized phase IIl trial to assess the efficacy of adjuvant dendritic cel
vaccination in comparison to placeho in stage [1IB and IIC melanoma patients

Kalijn F. Bol, Martine Bloemendal* Wouter W. van Willigen® , Gerty Schreibelt*, Simone Hins-de Bree, Anna de Goede,
Astrid A, van der Veldt, Carl G. Figdor, Jan Willem B, de Groot, Johannes HW. de Wilt, Johannes Textor, Winald R.
Gerritsen, |, Jolanda M. de Vries

TRIAL DESIGN

DC vaccination
3 biweekly intranodal injections of dendritic cells
2 maintenance cycles

Resected stage
1B or 1lIC
cutaneous
melanoma

Randomization 2:1

Placebo
3 biweekly intranodal injections of placebo
2 maintenance cycles

N=70

accrual was stopped prematurely after inclusion of 151 patients as adjuvant treatment
with anti-PD1 antibodies became available in the Netherlands (November 2018)

autologous natural dendritic cells (myeloid and plasmacytoid)
matured with protamine/mRNA
loaded with gp100, tyrosinase, MAGE-C2, MAGE-A3 and NY-ESO-1

Institute for Molecular Life Sciences

ongress
IRTUAL
M Radboudumc

2-YEAR RECURRENCE-FREE SURVIVAL: no survival benefit

2-year RFS: 21.4% versus 25.0% (HR 1.05; 95% Cl: 0.47-3.23; p=0.67)
in 102 patients who reached the primary endpoint (2-year recurrence-free or recurrence)
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Institute for Molecular Life Science:
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percentage of RFS will increase with longer follow-up

020

CONCLUSIONS OF INTERIM ANALYSIS

ADJUVANT DENDRITIC CELL VACCINATION IN STAGE lIIB/1IIC MELANOMA PATIENTS:
= showed no benefit over placebo in terms of 2-year recurrence-free survival
= effectively induces tumor-specific T cells

= gives mild toxicity

Institute for Molecular Life Science:

congress S
RT
FEEESMD Radboudumc
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Harnessing the power of DCs

Dendritic cells (DCs) are known for their efficiency in presentina antiaens to T cells—
a key component of the immune system’s fight against cancer. DCs are thus an ideal
cell type to harness therapeutically in order to elicit anti-tumor CD4" and CD8* T cell
responses against specific cancer epitopes. Multiple studies have pulsed DCs in vitro
with tumor antigens from dying tumor cells, or RNA or peptides corresponding to
specific tumor epitopes. Although such studies have shown variable outcomes, the
only therapeutic cancer vaccine that has been FDA approved to date is a prostate
cancer DC vaccine, Sipuleucel-T, for use against asymptomatic or minimally symp-
tomatic castration-resistant prostate cancer. Methods to generate mature and effec-
tive DCs in vitro, optimize DC maturation stimuli, and load antigens, as well as algo-
rithms to select immunoaenic tumor antiaens. will continue to advance DC-based
vaccines in the clinic. A second related set of strategies involve coaxina DCs to
pick up tumor antiaens in vivo—for example, GVAX is an irradiated, autologous
vaccine consisting of tumor cells modified to secrete GM-CSF. These irradiated
tumor cells allow for antigens to be picked up by DCs and then get presented to
T cells. GVAX in combination with immune checkpoint blockade has yielded clinical
responses in advanced pancreatic cancer, among other immunologically cold
cancers. Areas of promise include combining DC vaccines and other immunotherapy
strategies, such as immune checkpoint blockade; the use of personalized neoepi-
topes enabled by the rapidity, efficiency, and low cost of next-generation sequencing;
and the deployment of mRNA technology to encode multiple epitopes more rapidly
and efficiently in DC-based vaccines as well as for co-encoding of DC maturation

R ——

Neeha Zaidi
Johns Hopkins School of Medicine
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Peptid tabanli asllar

Kanser asilarinda kullanilan mutant antijenler

Kanser asilarinda kullanilan viral antijenler

[GASR ierme kanser Tiimér antijeni Koken aldigi viriis | Kanser tirti |

TERT it k |
: Sl Ces — = LMP1 EBV Nazofarenks kanseri,

CEELT N Cesitli kanserler

ETN R cesitli kanserler B hucreli lenfoma,

Cesitli kanserler Hodgkin hastalig
EBV Nazofarenks kanseri,

Hematolojik
maliyniteler

g B hicreli lenfoma,
Hodgkin hastaligi

Folate reseptor-a Over kanseri

Tax protein HTLV1 Eriskin T hicreli
LTSN cesitli kanserler

I6semi

itli k l
E'eespam:‘r;ser - HBV proteinleri HBV Hepatoma
BCAR3 Meme kanseri ve HCV proteinleri HCV Hepatoma

melanoma HPV Anogenital kanserler,
(ISR2_ | g .
Mutasyona ugrayan antijenler bas boyun kanseleri
AlMVI2 KRK HPV Anogenital kanserler,

KRK bas-boyun kanseleri
TAF1B KRK Large T protein ¢

[Micoryx  EGIS
TGFbRII mutant KRK -
UV renal hicreli kanser Small T protein

Mutant p53 Cesitli kanserler
Mutant a =

Cesitli kanserler




25-26 Mayis 2024 / Adana Hilton$A Hotel

Peptid tabanli asilar

2 ; Kanserde Destek Tetaviler ve Palyatit Bakim EITINTIIE |

CLINICAL CANCER RESEARCH | CLINICAL TRIALS: IMMUNOTHERAPY

Phase 1/11 Multicenter Trial of a Novel Therapeutic Cancer

Vaccine, HepaVac-101, for Hepatocellular Carcinoma

Markus W. LOffler' @245 stafania Gorl®, Francesco 1zzo”, Andrea Mayer-Mokler”, Paolo A, Asclerto®”,
Alfred Konigsrainer'**, Yuk Ting Ma'’, Bruno Sangro'', Sven Francaue', Luisa Vonghia'?,
Alessandro Inno®, Antonio Avallone'®, Jérg Ludwig®, Diego Duarte Alcoba", Christian Flohr",

Katrin Aslan®™, Regina Mendrzyk®, Helko Schuster”, Marco Borrelli'®, Danila Valmori'*,
Tanguy Chaumette'', Regina Heldenreich', Cécile Gouttefangeas”*, Greta Forlani'®,

Maria Tagliamonte'’, Caterina Fusco', Roberta Penta', Mercedes Inarralraegul’, Ulrike Gnad-vVogt'®,

Carsten Reinhardt®, Tonl Wainschenk”, Roberto S. Accolla', Harpreet Singh-Jasuja®,
Hans-Georg Rammaensee” ™ and Lulgl Buonaguro'”

A

A Ms Table 1. IMAS70A multipeptide antigen composition,
1. Avallable samples l's 3. Selection of vaccine peptides " Source protein HLA Length (an) Sequence
"". 4. 1 ACSS53 (acyt-CoA synthetase short-chain family member 3) ATO2.00 9 ILDDONMQKL
[ Paptide selection Vacoine 2 ALDHILY (aldehyde dehydrogenase | family member L1) AT02:00 9 KLQAGTVFV
2. Unique HCC lated — APOB (apolipoprotein B) A*02:00 9 VMAPFTMTI
peptides [ Immunogenicity testing ] — a AXINZ Caxin-related protein 2) A'02:00 9 KLSPTVVGL
HLA-A%02 (n=7.262) o CIQTNF3 (Cla and tumor necrosis factor-related protein 3) A*02:01 9 VLADFGARV
(n=17) ! T ) v e IGF2BP3 (Insulin-like growth factor 2 mRNA-binding protein 3) At02:00 9 KIGEILTQV
HLA-A*24 (1 =3.297) (P'M“" (for manufacturl p —ly QAR (glutaminyi-tRNA synthetase) A*02:01 2 KMDPVAYRV
(n=18) — A02:.01 10 FLPSDFEPSY
9 AFIM2 (acyl-CoA synthetase short-chan family member 3) A*24.02 9 AYKPGALTF
B » R o 0 APOB (apolipoprotein B) A*24:02 9 DYIPYVFKL
n DAP3 (death-associated protein 3) A*24.02 9 AYPAIRYLL
- 12 MANE (mannosidase) A*24:.02 9 SYTKPEKW
s 12 A'24.02 9 YY
4 IGF2B8P3 (nsulin-like growth factor 2 mRNA-binding protein 3) DR 14 KLYIGNLSENAAPS
E s 15 MET (epatocyte growth factor receptor) DR 17 TESYVDPVITSISPKYG
- w MTT (mitochondrial tricarboxylate transporter) DR 8 LEKMENKEVLPOLVAVTS
7 SLC25A13 Ccalcium-binding mitochondrial carrier protein Aralar2) DR 2 GLYLPLFKPSVSTSKAIGGGP
° .

TP i‘h’ﬂ;}l]l"]’n:’ﬁm'm m!ﬁﬂvu"‘g'gymév"

Clin Can Res 2022
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Peptid tabanli asilar

A possnn Pre-phasg==secasffeecsncasnanannanncnnnes MEM PHBBE curvnnnnsnsnnnasannnnndpannss Follow-up = == === I
Screening 1 Screening 2 Treatment phase EOV Follow-up
Visit A VisitB (~4.5 months) Visit 10 (up to 3 years)
HLA typing before or during | ginal sligibiliny Single u " Firal full Final full
ration of 4 w16 weorsy | unc®k " [ cyclophosphamide (cv) st vieite | examination [ examination Patients entering screening 1
PEMC sampling and tumor Aftar recovery followed by 9 intradermal vaccinations of 46 waeks 4-5 wasks n=A72
imaging only in patients doon athrdiard IMASTOM « CVEI102 ot Visit 1 -9 aivar st aftar last
soreened be atandard freaiment vaccination vaccinaton L I R N e AT TR N, B O O -
treatment . Discontinued screening 1 ¥
Day 21|38 101817 22 24 4 o4 as 08 127 158 ; n=49 ;
Time window T 2 2 3 3w 44 oo ¥} Unsuccesstul screening: n=38
a L 7 ] : ‘n= i
Vieh & " 1t b2 G B PAS A v 2 :q::"l:ll:]‘ggl ' Iiﬁi'i.ﬂgﬂmﬂ%ﬂF’lrﬂllilil'
I
v:m:?‘r I I I I I I t I I I # Cyclophosphamide Patients entering screening 2
n=33
mos | © o o 8 L. T
' scontinu 9 :
aamping al alla o o w * W m—— "“““““"i Unsuccnssf:..:l-s‘creanll ing:n=9 :
oy o o | ... Qtherreasonsn=2 |}
Sa
L © COOCCo00e © © © o o Pationts starting study Gruo
n=22(100%)
Completed study Premature discontinuation
n =20 (%0.9%) n=2(9.1%)
Completed alf visits: n= 18 {81.8%) Consent withdrawn: n = 18(4.5%)
Disease recurrence: n=2 (9.1%) Lost to follow-up: n =1 (4.5%)
Cevap orani immiin yanit olanlarda yaklasik %50. Clin Can Res 2022
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Eduardo Vilar

The University of Texas MD Anderson Cancer
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Cancer interception in Lynch syndrome

Lynch syndrome (LS) affects >1 million Americans, imparting significantly increased
risks of several malignancies, especially colorectal and endometrial cancers. LS results

fromm a heterozygous germline mutation in one of four DNA mismatch repair (MMR)

genes. When LS cells harboring the germline defect acquire a somatic “second hit”
in one of the MMR genes, they lose the ability to maintain genomic integrity, thereby
accumulating hundreds to thousands of small insertion/deletions (indels) in microsatel-
lite regions. When these indels occur in coding regions, they result in the expression of
mutated neoantigens (frameshift peptides) that are presented on the cell surface via the
major histocompatibility complexes (MHC-V/Il). Extensive inter-individual variability in
both the set of expressed neoantigens and MHC V/lIl responses has previously chal-
lenged the development of a neoantigen-based vaccines for LS patients. However,
recent improvements in bioinformatic approaches now allow us to more accurately
catalog and identify the most frequently recurring and shared neoantigens in LS-asso-
ciated tumors. We can now combine sophisticated bioinformatic pipelines with state-
of-the art immunology assessments to determine the most immunogenic neoantigens_

for inclusion in population-based vaccines. Using this approach, the Vilar Lab has

worked with Nouscom, s.r.l., and the National Cancer Institute to develop a phase | clin-
ical trial (NCTO5078866) using a viral-based vaccine encoding 209 distinct mutated
neoantigens present in LS tumors. The primary endpoint is the safety and assessment
of immunogenicity. Forty-five participants will be enrolled to receive a prime and boost
vaccine, based on a Great Apes and Modified Vaccina Ankara Virus, respectively.
Going forward, it will be important to study the ability of NSAIDs to synergize with

a vaccine, as preclinical work in an LS mouse model suggests that the combination of
peptide vaccination with either aspirin or naproxen prolongs survival and reduces tumor
burden significantly more than vaccination alone. A phase Ib trial in 80 LS patients
provides further support for the ability of naproxen to activate different types of immune
cells resident in the intestine.
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Cancer vaccines: Pre-defined Ag, Personalized
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Phase | trial of adjuvant autogene cevumeran, an individualized mRNA neoantigen Responders
vaccine, for pancreatic ductal adenocarcinoma. (n=8)

.

Vinod P. Balachandran, Luis A. Rojas, Zachary Sethna, Kevin Soares, Evelyna Derhovanessian,
Felicitas Mueller, Mahesh Yadav, Olca Basturk, Mithat Gonen, Alice Chia-chi Wei, Michael lan
D'Angelica, T. Peter Kingham, Benjamin Greenbaum, Taha Merghoub, William R. Jarnagin,
Jeffrey A. Drebin, Ugur Sahin, Oezlem Tuereci, Jedd D. Wolchok, Eileen Mary O'Rellly; Memorial
,§Ioan Kett%rzng Cancer Center, New York, NY; BioNTech SE, Mainz, Germany; Genentech, Inc., San
rancisco,

-

ASCO 2022
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e ST RN Median RFS: 13.7 months
Pre-vaccine Post-vaccine P value 0 T T " T 1
Non-responders (a=8) 0 (0-0) 0 (0.0.6) 0.001
Respondars (n= 8} 0 (0-0) 2.9 {0.2:10.4) 0 6 12 18 24 30
Time (months)

median not reached vs. 13.7 months, HR 0.08, 95% Cl 0.01-0.5,
P = 0.007
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Personalized cancer vaccines
Cancer vaccines aim to eliminate tumor cells by stimulating and broadening T cell
responses specific for those cells. The lack of a foreign invader to target against
and the diversity and complexity of tumors are key obstacles and explain at least
in part why it has been difficult to achieve successes similar to vaccines aaainst infec-
tious pathogens. The availability of powerful genomic sequencing technologies has
enabled the taraeting of neoantiaens encoded by tumor mutations, which is concep-
tually attractive, as cancer is a disease driven and characterized by mutations.
Because most mutations are specific to individual tumors (i.e., not shared) and the
restriction of neoantigen epitopes to specific MHC molecules, vaccines directed at
neoantigens ideally should be customized for each individual patient. Initial forays
in the clinic have demonstrated that such personalized vaccines are feasible and
immunogenic in patients with cancer. While signals for vaccine-mediated anti-tumor
activity have been detected in these early trials, more definitive efficacy data from
ongoing randomized studies are awaited. Key opportunities for further progress lie
broadly in three arenas: (1) vaccine technoloay. (2) neoantiaen discovery, and (3)
_co-therapies, Improved vaccine technology includes the development of optimal
vaccine formulations, delivery vehicles, and immune adjuvants including most effec-
tive dosing and scheduling, as well as timely and cost-effective manufacturing
processes. Innovation in the neoantigen discovery field can be achieved by further
optimizing current neoantigen prediction tools including the development of new
discovery tools that will allow tapping into new classes of neoantigens. Co-therapies
will be critical to maximize priming of vaccine-induced T cells and to counteract

-‘é'-/. ; '. ¢ 1111F ; : N
Patrick A. Ott
Dana Farber Cancer Institute
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nnoumnuon- made o the JS1 backbone of harpes simplex virs type 1 (HEV-1) 1o ganorate talimogans Talimogene Laherparepvec Improves Durable Response
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Roberr 881 Anditbacke, Floward L, Kawfrnan, Frances Collichido, Thormias Armatevda, Neil Seneer,
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‘ D UpTopate® . Evidence-based approach to prevention prevENTIVE ACTIVITIES IN CLINICAL SETTINGS

Immunization — Childhood immunizations to prevent 15 different diseases largely determine visit schedules to the pediatrician in the early
months of life. Human papillomavirus (HPV) and meningococcal vaccinations are recommended for adolescents. Adult immunizations include
diphtheria, pertussis, and tetanus (DPT) boosters as well as vaccinations to prevent influenza, pneumococcal pneumonia, and hepatitis A and B.
COVID-19 vaccinations are recommended for children, adolescents, and adults. (See "Standard immunizations for children and adolescents:

Adult immunization schedule by age - Recommendations for ages 19 years or older, United States, 2024

I Age group (years) '

—+ I Vaccine 19 through 26 years 27 through 49 years S0 through 64 years =65 years

19"
75% i

Influenza inactivated (1Tv4)Y or
Influenza recombnant (RIV4) Y

Tetanus, diphtherna, pertussis
(Tdap or Td)*

, mumps, rubella

Moaslos
(MMR)S

Vancella (VAR) ¥

Zoster recombinant (RZv)*

Human papidiomavirus (HPV) T

Pneumococcal
(PCV1S, PCV20, PPSV23)""

Hapatitis A (HepA) 99

Hepatitis B8 (HepB)oa

Maningococcal A, C, W, Y

(MenACWY) o<

Maningococcal B (MenB) @<
influenzae type b

(Hib)
Mpox ¥¥
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Centers for Disease Control and Prevention

U.S. Department of Health and Human Services

o : Centers for Disease Control and Prevention
Morbidity and Mortality Weekly Report

Weekly /Vol. 73 / No. 1 January 11,2024

* HepB: In the "Routine vaccination” section, additional
context and dertails were added to the bullets describing
the risk-based vaccination recommendation for persons
aged =60 vears. In addition, a note was added ar the end
of the "Rourtine vaccinartion’” section describing the shared
clinical decision-making recommendation for persons aged
=60 years with diabertes.

UpToDate”®

Hepatitis B vaccine — All unvaccinated patients with cancer aged 19 to 59 years and those 260 vears old with risk factors (eg, diabetes
mellitus, chronic liver disease, hepatitis C, hemodialysis, and other risk factors) should receive the hepatitis B vaccine [32]. As with other
vaccines, cancer patients may have suboptimal response to the hepatitis B vaccine. Regimens that include doubling the standard antigen dose
or administering additional doses may increase response rates but, given the limited data with these alternative regimens, this approach

cannot be routinely recommended.



Centers for Disease Control and Prevention

U.S. Department of Health and Human Services
Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Weekly /Vol. 73 /No. 1 January 11,2024

- HPV: In the "TRoutine vaccinartion  section., the
recommendartion for interrupred schedules was removed
because thatrt informartion is also presented on the Cover

| Page and applicable rto all vaccines. In addidtion, to improve
claricy., the words, “of any wvalency” were added ro the
buller. "No additional dose reccommended when any HPWV
vaccine series of arzv valerzcy has been complerted using the
reccommended dosing intervals.™

@ UpToDate”

Human papillomavirus vaccine — Cancer patients through age 26 (and some adults aged 27 to 45 years) with an indication for human
papillomavirus (HPV) vaccination should be immunized [33]. However, cancer patients may have a suboptimal antibody response and lower
vaccine efficacy. Patients with thrombocytopenia are at risk of developing a hematoma after the intramuscular injection of the vaccine.
Indications for HPV vaccination are discussed separately. (See "Human papillomavirus vaccination".)
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Efficacy of Gardasil-4 in prevention of Vaccine Efficacy (Cervarix) against CIN2+
disease related to associated with HPV-16/18 (ATP- E)
HPV 6, 11, 16, 18 at 36 months (PP)
H_PV DNA gype n cases n cases VE (95% CI)
CIN 2/3 or AIS 98% (95% CI: 86.0 -100.0) iz lesiei LAl=oy (Ce=mizrel,
CIN 1 100% (95% CIl: 92.0 -100.0) Hev-iens ! 27 99-0 (94.2, 100
HPWV-16 1 83 98.8 (93.2, 100)
VIN 2/3 or VvalN 2/3 100% (95% CIl: 72.0 -100.0)
HPV-18 (0] 20 100 (79.9., 100)
Genital warts 100% (959% Cl: 94.0 -100.0)
Joura et al. Lancet 2007; 369: 1693-702, Koutsky et al. NEJM 2007; 356 1975-27

Garfand ot al. NEJM 2007; 356: 1928-43 Paavonen J er al Lancer 2009, Lefirinen M. er al. Lancer Oncol 2012

Vaccine efficacy against PATRICIA - Final Analysis
non-vaccine types (TVC-naive) Irrespective of Type - Cervarix

TVC — naive TVC
Endpoint Group n No. of Rate Efficacy n No. Rate Efficacy (96.1% Cl)
HPWV-31 38/163 771 3/28 89.4 (s (96.1% Cl) of
(67.2,84.4) (65.5, 97.9) cases
HPV-33 53/92 43.1 5/28 82.3 CIN1+ Vaccine 106 0.6 8,66 1 1.8 21.7 (10 1
(19.3, 60.2) (53.4,94.7) 449 7 oo 5;;1 ) 7 + e 7 (107, 31:4)
-9,61.
HPV-45 13/61 79.0 0/8 100 control T
(61.3,89.4) (41.7, 100) 5,436 21 1.35 Sy 577 2.37
t12 noz—vaocine HPV 45/102 (3?5;5-629 o CIN2+ Vaccine 5449 33 0.21 70.2 8,66 224 0.91 30.4 (16.4, 42.1)
ypes o (54.7,80.9) 7
Any oncogenic type*** 46/151 69.8
(57.8,78.8) Control 5436 110 0.70 8,68 322 1.31
2
*Efficacy against CIN2+ do not correct for HPV-16/18 co-infections in the lesions S pECCins 5,449 3 0.02 87.0 8,66 77 0.31 33-4 (9'1’ 51‘5)
TVC-naive cohort = total vaccinated cohort of HPV-naive women. At Month o: Normal cytology; HPV DNA negative for 14 oncogenic types; (54_9’ 97-7) 7
Seronegative for HPV 16 and 18.N = 11,641; = 1 dose; Case counting z 1 day post-Dose 1.
n = number of evaluable women reporting at least one event in each group Control 5,436 23 0.15 8,68 116 0.47

Romanowski B on behalf of the PATRICIA study group. 26" International Papillomavirus Conference. 2010; Abstract

* HPV-31/33/35/39/45/51/52/56/58/59/66/68 Apter et al 2015




Comparison of
9vHPV Vaccine and qHPV Vaccine

qHPV vaccine
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9vHPYV vaccine

20”02%

@3) (48 (B2

Efficacy of Gardasil 9 Against HPV 31/33/45/52/58
Cervical/Vulvar/Vaginal Disease, Persistent Infection)
Per Protocol Efficacy Population

Endpoint 9vHPYV Vaccine | qgHPV Vaccine Efficacy

No. of cases/n | No. of cases/n (95% CI)
e s | Wfeoi6 | BE/ERIT | oof e
All CIN, VIN, VaIN 3/6016 103 /6017 (93_;‘,1;;'.2)
Gmonth Persistent | 35/5939 | 810/5953 | o050

Joura et al NEJM 2015

2

9-Valent Vaccine

® Potential 9o % protection again cervix cancer

- ® 50% protection against CIN2/3

® No serious toxicity
— Some increase in injection site reactions
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® Focussed on Girls aged 12-14y

® Virtually 1007% effective for vaccine types if
given before infection

® Long period before vaccinated girls will benefit
Impact of Vaccination on CIN2+ in the USA

HPY 16/18 prevalence (%)

70 1

60 o

50 4

40 -

30 A

20 A

2008
(n=916)

2009
(n=911)

2010
{n=879)

2011
(n=850)

2012
(n=482)

Hariri et al/, Vaccine 2015

B Vaccinated
O Not vaccinated
O Unknown

Incidence of High Grade CIN by Age after

Vaccine Introduction
Victoria, Australia
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Effect of HPV Vaccine over Time
Invasive Cancer

Invasive cancer in women aged 20-29 vears

2022

2010 2012 2014 2016 2018 2020
Coverage 100%% —— — — - 80% TO%

C"ua=ick et al Br T Clancer 2010
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Adult Womenm(Age 24-45Y, N = 3819) Adult Women (Age 24-45y)

Per protocol population End-of-Study Results (Gardasil) . ‘ Efficacy against Rermstent '“fe‘Ct'O“ in subjects y
Efficacy against combined incidence of HPV 6/11/16/18-Related with previously cleared vaccine HPV type infection (seropositive/DNA
Persistent Infection, CIN (any grade), and EGLs negative)

i B qHPVvaccine [ Placebo 50 m
100 %6 _ \1¥
40 |
89% 30 67%
@ Reduction 8 Reduction
é 1l (95% CI: 78.1,94.8) . 31%. - § gl 5% CI:38,905)
eduction . | .
(95% CI: 78.4,97.3) [95;_:‘ idlufglgngm 30 20 qHPVvaccine [ Placebo
10 -
0 -
n=1601 n=1599 n=785 1n=790 n=816 n=R809 2=496 =505
2445 years of age 24-34 years of age 35-45 years of age 24-45 years of age
Castellsagué X et al. Br J Cancer. 2011 Castellsagué X et al. BrJ Cancer. 2011
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VIVIANNE - Women aged 26- 45y
According to Protocol — 4y follow up

VIVIANNE - Women aged 26- 45y
Total Vaccinated Cohort — 4y follow up

Vaccine group* (Control group Efficacy (97:7% CI) Number cases prevented
per 100000 woman-years
(97.7%01)
n (ases Rate n Cases  Rate
According-to-protocol cohort for efficacy
Combined primary endpoint (6-month persistent infection or CIN1+)

Al 1898 7 011 184 3% 058 81.1% (521t0 94.0) 474(252t0751)
26-35 years 87 4 014 819 23 086 83.5% (45010 96-8) 720(320t01247)
36-45years 87 3 o1 82 13 o4 77:2% (28t096.9) 364(44t0779)

246 years W0 000 23 0 000 0(-705t0 706)
6-month persistent infection

Al 1859 6 009 182 ¥ 055 82.9% (53810 951) 459(245t0730)
26-35 years 84 3 011 80 2 083 87.1% (50-4t0982) 721(341t01239)
36-45years 86 3 o1 809 1 044  754%(-75t0967) 329(14t0734)
24byears 09 0 000 213 0 000 0(-708t0706)

CIN1+
Al 1898 1 002 184 7 on 86:1% (-35-4t099.9) 98(-8t0248)
CIN2+
Al 1898 0 000 1854 4 006  100%(-1007t01000) 65(-17t0192)

Skinner et al . Lancet 2014

Vaccine group® Control group Efficacy (97.7% Cl) Number cases prevented
per 100000 woman-years
(97:7% Q)
n Cases Rate n Cases  Rate
Total vaccinated cohort
Combined primary endpoint (6-month persistent infection and CIN1+)

Al 7 90 089 2779 158 159 439%(23-9t059-0) 698 (346t0 1065)
26-35years 1225 63 146 1243 97 226 35-4% (58 t0 56-1) 800(140t0 1482)
36-45years 1245 L} 050 1229 48 107 53-4% (157 to 752) 569 (156 t01022)
46+ years 300 4 035 307 13 114 69:3% (<1560 943) 792(-33t01801)

6-month persistent infection

Al 767 7N 070 776 132 132 47-0% (25410 627) 620(303t0 952)
26-35years 121 48 110 12492 78 1-80 38.7% (5-9t0 60-6) 695 (115t0 1301)
36-45 years 1244 19 041 1228 4 095 57-0% (18-2t0 785) 543 (159 to 971)
246 years 300 4 035 306 1 096 63:6% (-44:4t0 93-4) 613(-186 to 1566)

(IN1+
Al 740 3% 0% 7% 5% 05 77-8%(-32t0631) 209(-5t0433)
CIN2+
Al 740 % 031 7y &5 04 291%(-225t059:6) 129(-69t0 339)

Skinner et al , Lancet 2014
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HPV Disease Burden Among Males

Genital HPV Prevalence is Higher in Men
than Women and Does Not Vary with Age

Global Estimated Annual New HPV-Related Disease Cases in Males and Females 66 TR y
o - Sty S ==BZ ~~MX Women
I Male | Female 80
L 70
g 6o
=
s Q2 50
17,000 4,400 S
a 40 -
—
T 3°
528,000 20
10 -
Millions of cases o i
18-19 20-24 25-29 30-34 35-39 40-44  45-70
Age, y
Genital 17,300,000 14,400,000 = ts i
. Giuliano AR et al., CEBP 2008; Dunne E et al., JAMA 2007.
Efficacy Against HPV 6/11/16/18 Related Genital Warts in Denmark 2006-2013
Genital Warts T
= 3 EEESE88 8 S EEE&8 88
in Males aged 16-26y T T S L
—a a SRz
1500 4."’" *‘\'\ ::i ﬂ\.a\\\ I
. % . %
qVaccine Placebo 1999 AN — ‘“c\:\ \ -
g 500 = \5 \\ \: L
Inc. per Inc. per Efficacy - S | i -
population Cases 100 PY Cases 100 PY (%) 95°% CI g 1% "m;j*‘““' . - - - H
s 22-25 28-29 20-35 - 2000
Per protocol = - e
(N = 2805) 3 0.11 28 1.00 89.4 65.5, 97.9 g {}_/} == b=
P "-.‘_.“‘\,»‘\h P *»a\'p\
ITT 7 R . pon " i
(N = 4068) 24 0.52 72 1.58 67.2 47.3, 80.3 | \ | e — o ‘,.,A:. -
AR LTITX R L o
BEE8E&8g 8 BEEEEE &8

Calendar year

Giuliano AR, Palefsky J, et al. N Eng/ J Med 2011 __ Bollerup et al . Sex Trans Dis 2016
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Global burden of HPV HNSCC, 2012 Incidence and Distribution of Cancers

Attributable to HPV
United States

- . it rl‘J‘J V.:i\g._’f“'_ UL & )
\ 25-26 Mayis 2024 / Adana HiltonSA Hotel ‘,

Site Cases HPV AF (%) Burden Cervix
Oropharynx 96,000 30.8 29,000 Anus
Oral cavity 200,000 3.9 4,400
Larynx 160,000 2.4 3,800 vuivarvagina [
Total - - 37,200%* Penis -
. Oropharynx
32,768 (88.1%) attributable to HPV16/18/31/33/45/52/58/6/11
Oral cavity
Oral cavity [

Castellsague, J Natl Cancer Inst 2016;

De Sanjose S, JNCI Cancer Spectrum 2019; De Martel C, Int J Cancer 2017
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000

Annual number of cases
Modified from CDC MMWR 2018

OPC Incidence Trends, US 1990-2015

Oropharynx Cancer Incidence Rates by Race and Sex

A) Men B) wWomen
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Recommended number of doses and intervals for
human papillomavirus (HPV) vaccine
United States, 2016

Updated Recommendations of the Advisory Committee on
Immunization Practices (ACIP)

Recommended number of HPV Recommended interval between
Population vaccine doses doses

Persons initiating HPV 2 0 6—1 2 monthS

vaccination at ages 9 through 14
years,” except
immunocompromised persons

Persons initiating HPV 3 0’ 1—2, 6 monthS

vaccination at ages 15 through
26 years and
immunocompromised

persons initiating HPV
vaccination at ages 9 through 26
years

Deites et al, MMWR Morb Mortal Wkly Rep 2016;65:1405—
1408. DOI: http://dx.doi.org/10.15585/mmwr.mm6549a5external
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e === Risk factors for HCC an
LIVER CANCER geographical variability.

[ Environmental and viral Factors ] [ Genetic predisposition ]
Metabolic HCV HBV
syndrome

Monogenic diseases (Gene)
Hemochromatosis (HFET)
Wilson disease (ATP78B)

—> Tyrosinemia (FAH)
al anti-trypsin deficiency
(SERPINAT)
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Estimated numbers from 2020 to 2040, Males and Females, age [0-85+] @ GLOBAL CANCER
Liver and intrahepatic bile ducts OBSERVATORY

WHO Africa (AFRO) + WHO Americas (PAHO) + WHO East Mediterranean (EMRO) + WHO Europe (EURO) + WHO South-East Asia (SEARO) + WHO Western Pacific (WPRO)
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Cancer Vaccine Clinical Trial Targets

Vaccine targets under evaluation in clinical trials include:

« BT4: an antigen often expressed by several different types of
Cancers

« CEA: a protein involved in cellular adhesion normally produced only
before birth; often abnormally expressed in cancer and may
contribute to metastasis

- Cytomegalovirus (CMV}-related antigens: foreign viral proteins
expressed by CMV-infected cancer cells

» Folate-related protelns: proteins in this pathway are commonly
overexpressed in cancer

« EGFR: a pathway that controls cell growth and is often mutated in
cancer

« HERZ2: a pathway that controls cell growth and is commonly
overexpressed in breast cancer and is associated with metastasis.
or disease spread

- Human Papllloma Virus (HPV}-related antigens: foreign viral
proteins expressed by HPV-infected cancer cells

+« MAGE antigens: the genes that produce these proteins are
normally turned off in adult cells, but cancer cells often reactivate
their expression

« Mesothelin: a protein that is commonly overexpressed in cancer
and may aid metastasis

MUC-1: a sugar-coated protein that is commonly overexpressed in
cancer

MNY-ESO-1: a protein that is normally preduced only before birth but
iz often abnormally expressed in cancer

P53: a tumor suppressor protein that is often mutated,
nonfunctional, and overexpressed in cancer

PAP and PSA: enzymes made by prostate cells that is often
overproduced by prostate tumors

Personalized neoantigens: these abnormal markers arise from
mutations and are expressed exclusively by tumor cells

Ras: a central signaling protein that is commonly mutated in cancer
and has been linked to abnormal growth and cell division

Survivin: a protein that can prevent cellular death and is
overexpressed by a number of cancer cell types

Telomerase: an enzyme that helps maintain the health of cellular
OMA; exploited by cancer cells to achieve immortality

Tumor-assoclated antlgens: antigens often expressed at
abnormally high levels on tumor cells and can be used to target
them:; also found on normal cells at lower levels

WT1: a protein that is often mutated and abnormally expressed in
patients with cancer, especially Wilms' tumor



£ Kanserde Destek Tedaviler ve Palyatit Bakm EEITTITIINN-/| (&wp\
s/ 25-26 Mayls 2024 / Adana HiltonsA Hotel

e TESEKKURLER...




	Slayt 1: Kanserde Koruyucu Aşılamalar
	Slayt 2
	Slayt 3
	Slayt 4
	Slayt 5
	Slayt 6
	Slayt 7
	Slayt 8
	Slayt 9
	Slayt 10
	Slayt 11
	Slayt 12: Tümör hücre tabanlı aşılar
	Slayt 13: Immun hücre tabanlı aşılar 
	Slayt 14
	Slayt 15
	Slayt 16: Peptid tabanlı aşılar
	Slayt 17: Peptid tabanlı aşılar
	Slayt 18: Peptid tabanlı aşılar
	Slayt 19
	Slayt 20: Nükleik asit tabanlı aşılar
	Slayt 21
	Slayt 22: Nükleik asit tabanlı aşılar
	Slayt 23
	Slayt 24: Virus tabanlı aşılar
	Slayt 25
	Slayt 26
	Slayt 27
	Slayt 28
	Slayt 29
	Slayt 30
	Slayt 31
	Slayt 32
	Slayt 33
	Slayt 34
	Slayt 35
	Slayt 36
	Slayt 37
	Slayt 38
	Slayt 39

