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Objectives

1. Recognize the epidemiology and biology of cervical
cancer

Discuss screening, prevention, and detection

3. Discuss treatment options for:
* Primary diagnhosis

= Fertility sparing

= Recurrent disease
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Cervical Cancer Statistics 3

= Worldwide (4@ most common)
1 527,600 new cases & 265,700 deaths

» Second most common cancer in developing
world (after breast)

= United States (12" most common)
» 12,820 new cases & 4,210 deaths (2017)
» Median age of diagnosis 51

» 0.1% of cervical cancer cases at age < 21

Siegel and Jemal, Cancer Statistics, 2012; Jemal, Global Cancer Statistics 2012; The James
Cancer Facts & Figures, American Cancer Society 2017) EEO ) T NIV RS e
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Presentation Notes
4th most common cause of cancer death in women worldwide with the majority of cases occurring in Africa and South east Asia. 
Interestingly, in the US in white women cervical cancer peaks in the 50s whereas Hispanics and Asians in the 70s and for AA the risk continues to increase with age. 


Cervical Cancer Deaths

100 Slage lal {n = 787)
© Slage la? (n = 313)
Slage b1 (n = 986)
Slage b (n = 2470)
g0 Slage Ib2 (n = 440)
Slage lla (n = 99.3)
Stage lIb {n = 2775}
n
E "
E Slage llla (n = 131)
- Slage b {(n = 2271)
E— 40
o
Stage IMa (n = 258)
20 Stage IVb (n = 196)
I 8§ 1 & N
H E DI C "a"L EI 1 ] ] I 1 ] ] I 1 i 1 I ] [ 1 I 1 1 1 I
MEDI A
F| G 0 0 1 2 3 4 5
(=] Years after diagnosis

James

THE OHIO STATE UNIVERSITY
WEXNER MEDICAL CENTER




Risk factors for cervical cancer

HPV exposure
Early onset of sexual activity
Multiple partners
High risk sexual partners

Immunosuppression
Medications (transplant, autoimmune disease)
HIV

Cigarette smoking
+/- Other STI's

+/- OCP’s

The James
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Immunosuppression
- women with HIV have a greater prevalence of HPV infection compared with those who don’t (64% vs 27%).  The risk of persistent HPV and dysplasia is correlated with the degree of immunosuppression/ CD4 count.
- Transplant recipients as well as those of chronic immunosuppression for auto-immune disease are also at risk as the bodies ability to clear the infection is diminished.

Cigarette smoking and HPV infection have a synergistic effect on the development of cervical dysplasia/cancer. Breakdown products of cigarette smoke are concentrated in cervical mucus, where they may induce cellular abnormalities in cervical epithelium [87,88] and decrease local immunity [89,90]. Impaired host immunity may then allow persistence of oncogenic virus.  In a study of HPV positive women, the risk of cervical cancer was 2-4 fold that of non-smokers.

Other STI’s may be a surrogate marker of exposure to HPV rather than a causal factor itself.  Alternatively, these infections may modulate host immunity and facilitate persistence of HPV.

Oral contraceptives — Long-term use of oral contraceptives has been implicated as a cofactor that increases the risk of cervical carcinoma in women who are HPV-positive [85]. However, oral contraceptive use may be a surrogate marker of exposure to HPV rather than a causal factor. The excess risk of cervical cancer declines after discontinuation of oral contraceptives, and by 10 years, returns to the baseline risk in nonusers 
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Human Papillomavirus

Major role in cervical cancer (>95%)

HPV 16 (squamous), HPV 18 (adeno-)
Cause of 70% of cervical cancers worldwide

Non-enveloped DNA virus
Minority of infections lead to cancer

Promoters
Smoking

Immune suppression

The James
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HPV & Cervical cancer

TABLE 1

HPV classification

High-risk HPV types
Carcinogenic® 16,18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59
i e ..
Possibly carcinogenic® 26, 53, 66, 67, 70, 73, 82
Tested for in commercially 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68
available detection systems

Low-risk 6, 11, 40, 42, 43, 44, 54, 61, 72, 81, 89

HPL" human p.éaillnmauims.
% Data adapted from Bouvard V, Baan R, Straif K, et al =
Erickson. HPV review. Am ] Obstet Gynecol 2013.

Erickson et al. Am J Obstet Gynecol. 2013

The James
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Dr. Harald zur Hausen was the first to discover the role of HPV in cervical cancer and he ultimately went on to receive the nobel prize in physiology or medicine in 2008
Evidence linking HPV to cervical cancer is extensive and >99% of cervical cancers are associated with HPV.

HPV is a double stranded circular DNA virus with 3 main regions: upstream regulatory regions, Early region (responsible for gene regulation and cell transformation) and the late region (responsible for capsid formation)

The 2 most important HPV proteins in the pathogenesis of malignant disease are E6 and E7.  E6 binds to p53 leading to its degradation allowing for unchecked cellular cycling and has an anti-apoptotic effect.  E7 binds to Retinoblastoma (Rb) protein Which normally inhibits the effect of positive growth regulation and halts cell growth or induces apoptosis in response to DNA damage.  When E7 binds to and ultimately inactivates the tumor suppressor gene Rb it allows for progressive cell cycling/cell immortalization. L1 and 2 proteins are responsible for capsid formation and these proteins are ultimately what the vaccines target against.

More than 100 types of HPV have been identified, >40 of which are transmitted sexually
HPV 16+18 are responsible for more than 2/3 of cervical cancer cases
HPV 31, 33, 45, 52, and 58 are responsible for another 20%

And of course responsible for other HPV related diseases…vulvar/vaginal dysplasia & cancer, anal dysplasia/cancer, penile dysplasia/cancer, head/neck cancers as well.


HPV infections

Each year 14 million people become infected

Each year 17,600 women and 9,300 men are affected by
HPV-related cancers:

Genital warts

Cervical cancer

Penile Cancer

Mouth and throat (oropharyngeal/tonsil) cancer
Anal cancer

Vulva cancer

Vaginal cancer

The James
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Incidence of HPV Infection From

Sexual Debut

Cumulative Incidence of
HPV Infection
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Months Since First Intercourse The James
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Key Point

In a study of 603 female college students, approximately 40% of HPV infections occurred within 2 years of first sexual experience. Lifetime risk of HPV infection is up to 80% (Baseman JCO)

Background
Winer et al evaluated female university students (N=603) at 4-month intervals between 1990 and 2000. At each visit, medical and sexual history information was collected and updated (including number of new sex partners). In addition, cervical and vulvovaginal samples were taken for HPV DNA analysis.1 At 24 months, the cumulative incidence of HPV infection in those who initiated sexual activity was 39%. Predictors of an increased risk of infection included intercourse with a new partner 5–8 months before a visit, having �a partner known for <8 months before sex occurred (especially one who has had multiple sex partners), smoking, and oral contraceptive use.1

From a study of sexually transmitted diseases among American youth, an estimated 74% of new HPV infections in 2000 occurred among those 15–24 years of age.2 In the 2003 Youth Risk Behavior Surveillance summary, the CDC reported that, in the United States, 62.3% of females have had sexual intercourse by Grade 12, 27.9% have had sexual intercourse by Grade 9, and 4.2% prior to 13 years of age.3

References
1. Winer RL, Lee S-K, Hughes JP, Adam DE, Kiviat NB, Koutsky LA. Genital human papillomavirus infection: Incidence and risk factors in a cohort of female university students. Am J Epidemiol. 2003;157:218–226.
2. Weinstock H, Berman S, Cates W Jr. Sexually transmitted diseases among American youth: Incidence and prevalence estimates, 2000. Perspect Sex Reprod Health. 2004;36:6–10.
3. Grunbaum JA, Kann L, Kinchen S, et al. Youth risk behavior surveillance—United States, 2003. MMWR. 2004;53(SS-2):1–96.  


S
HPV Clearance

In women 15-25 years of age ~80% of HPV
Infections are transient.

Gradual development of cell-mediated immune
response

/0% of new HPV infections cleared in 1 yr and
91% In 2 yrs

Median duration of infection = 8 months

Certain HPV types are more likely to persist (HPV 16
and HPV 18)

In iImmune-competent women CIN3 clears in 35%

I\/Ieij_er CJLM. Histopathology. 1998; The James
Schiffman M. J Natl Cancer Inst Monogr. 2003
Ho GYF. N Engl J Med. 1998 THE OHIO STATE UNIVERSITY
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Key Point

Although most HPV infections are transient and asymptomatic, certain HPV types (eg, 16 and 18) are more likely to persist than other types. 

Background
HPV infections are mostly transient.1 The gradual development of an effective �cell-mediated immune response is presumed to be the likely mechanism for �HPV DNA clearance.2

In a study of 608 college women, the median duration of new HPV infections was �8 months.3 By 12 months after the incident infection, in about 70% of the women, HPV infection was no longer detected; and by 24 months, approximately 91% appeared to be cleared of HPV.3 The incidence of high-risk HPV types was similar to the incidence of other types.3 Virus types more likely to persist included HPV AE7, 16, 18, 61, and 73.3 This study found that oncogenic HPV types are more likely to persist than nononcogenic types, but even these infections generally clear within 2 years.3

References
1. Meijer CJLM, Helmerhorst TJM, Rozendaal L, van der Linden JC, Voorhorst FJ, Walboomers JMM. HPV typing and testing in gynaecological pathology: Has the time come? Histopathology. 1998;33:83–86.
2. Schiffman M, Kjaer SK. Chapter 2: Natural history of anogenital human papillomavirus infection and neoplasia. J Natl Cancer Inst Monogr. 2003;31:14–19. 
3. Ho GYF, Bierman R, Beardsley L, Chang CJ, Burk RD. Natural history of cervicovaginal papillomavirus infection in young women. N Engl J Med. 1998;338:423–428.


Risk of Cervical Dysplasia and Cancer
In Women with HPV 16 or 18
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Key Point

There is an increased risk of cervical precancer and cancer in women who are positive for HPV 16 or 18.

Background
A cohort of 20,514 women (17 years of age; mean = 35.9 years2) in the Kaiser Permanente Health Plan in Portland, Oregon, were tested for 13 oncogenic HPV types (HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68) by Hybrid Capture 2 (HC2), which is the only approved HPV DNA test in the United States.1 This test does not distinguish between individual HPV types, but screens for the 13 aforementioned oncogenic types. Women who were positive for the HC2 test were further tested for HPV Types 16 and 18. Pap smear interpretation and HPV test results were linked to histologically confirmed CIN 3 and cervical cancer during a 10-year follow-up.1

The 10-year cumulative incidence rates of CIN 3 and cervical cancer were 17.2% (95% CI, 11.5.%–22.9%) in women who tested positive for HPV 16 at enrollment, 13.6% (95% CI, 3.6%–23.7%) in women who were positive for HPV 18, and only 3.0% (95% CI, 1.9%–4.2%) in women who were HC2 positive (ie, oncogenic HPV type positive) but HPV 16/18 negative. In women who were HC2 negative, the 10-year cumulative incidence rate was only 0.8% (95% CI, 0.6%–1.1%).1 These data revealed a higher risk for CIN 3 and cervical cancer in women positive for HPV 16 or HPV 18 at enrollment compared with women who were positive for non-HPV16/18 oncogenic types and oncogenic HPV–negative women.1 This conclusion is consistent with other studies. For example, Castle and colleagues demonstrated a high risk of CIN 3 over a 2-year follow-up in women with ASCUS or LSIL who were HPV 16 positive.1,3

References
1. Kahn MJ, Castle PE, Lorincz AT, et al. The elevated 10-year risk of cervical precancer and cancer in women with human papillomavirus (HPV) type 16 or 18 and the possible utility of type-specific HPV testing in clinical practice. J Natl Cancer Inst. 2005;97:1072–1079.
2. Sherman ME, Lorincz AT, Scott DR, et al. Baseline cytology, human papillomavirus testing, and risk for cervical neoplasia: A 10-year cohort analysis. J Natl Cancer Inst. 2003;95:46–52.
3. Castle PE, Solomon D, Schiffman M, Wheeler CM. Human papillomavirus type 16 infections and 2-year absolute risk of cervical precancer in women with equivocal or mild cytologic abnormalities. J Natl Cancer Inst. 2005;97:1066–1071. 


Age-Specific Rates of HPV
Infection and Cervical Cancer

— High-Risk HPV

— = Cervical Cancer

Cancer Incidence Rate (x10°)

20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
Age Group (Years)
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Key Point

As with the peak prevalence of HPV infection, the peak prevalence of cervical cancer occurs in relatively young individuals.

Background
Data suggest that HPV infections precede the development of cervical cancer by decades.1 The results of a study of age-specific, cross-sectional prevalence rates of high-risk HPV DNA detected in a screening program in the Netherlands compared with  corresponding age-specific incidence rates of cervical cancer in that country reveals that HPV infection incidence peaks in women in their 20s.2 However, the incidence of cervical cancer gradually increases in women 20–40 years of age.1,2

These findings are highly reproducible in other settings in high-and low-risk countries.1 However, age-specific incidence rates of invasive cervical cancer are strongly influenced by the local impact of screening programs.1,3

References
1. Bosch FX, Lorincz A, Muñoz N, Meijer CJLM, Shah KV. The causal relation between human papillomavirus and cervical cancer. J Clin Pathol. 2002;55:244–265.
2. Jacobs MV, Walboomers JMM, Snijders PJF, et al. Distribution of 37 mucosotropic HPV types in women with cytologically normal cervical smears: The age-related patterns for high-risk and low-risk types. Int J Cancer. 2000;87:221–227.
3. Bosch FX, de Sanjosé S. Chapter 1: Human papillomavirus and cervical cancer—Burden and assessment of causality. J Natl Cancer Inst Monogr. 2003;31:3–13.



Prevention

C xDsmL Single-Dose Syringe
Sterile

GARDASIL: 9
[Human Papillomavirus 9-valent
Vaccine, Recombinant]

Primary

HPV Vaccination
(condoms)

Secondary
Screening

Pap/HPV testing
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HPV transmission is through direct contact with the majority of sexually active persons acquiring HPV at least once in their lifetime.

In the US we have the 9 valent vaccine
It is currently approved for prevention of cervical vulvar vaginal anal oropharyngeal and other head/neck CA, anogentical dysplasia, genital wards
Currently approved for people age 9-45
Ideally patients are vaccinated before onset of sexual activity
9-15 yo 2 doses ~6 mo apart
>15 yo or any immunocompromised individual need 3 doses: 0, 2, and 6 mo



NATIONAL CANCER INSTITUTE
Improving HPV Vaccination Rates Will Help Save Lives
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HPV VACCINATION IS THE BEST WAY TO PREVENT SEVERAL TYPES OF CANCER,
YET MANY ADOLESCENTS HAVEN'T STARTED THE HPV VACCIRE SERIES.

https://www.cancer.gov/about-cancer/causes-prevention/risk/infectious-agents/hpv-vaccine-uptake-infographic
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New diagnoses of cervical cancer decreased by more than 50% from 1975 to 2010 and have since demonstrated a bit of a plateau.
The impact of vaccination will certainly take time and will be modest until we see a larger proportion of people vaccinated.  In 2020 58.6% of adolescents were up to date. Compare this to tdap (>90%)


https://seer.cancer.gov/statfacts/html/cervix.html

____________________________
Symptoms and Signs

Usually asymptomatic
Abnormal cervical cytology (pap)

Vaginal bleeding
Post-coital (during/after intercourse)
Post-menopausal
Intermenstrual (in between periods)

(Copious) vaginal discharge (often
malodorous)

Flank, leg or back pain, leg swelling

The James




____________________________
Cervical Cancer Diagnosis

The James
THE OHIO STATE UNIVERSITY
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Clinical presentation

Incidental finding on screening evaluation/pelvic

examination

Abnormal gterlne b_leedmg Advanced disease (sidewall involvement):
Post-coital bleeding - Flank pain
Intermenstrual bleeding | e
Heavy bleeding

Vaginal discharge (often malodorous)
Lower back/pelvic pain

Bowel or urinary symptom

The James
THE OHIO STATE UNIVERSITY
WEXNER MEDICAL CENTER




____________________________
Cervical Cancer Diagnosis

Pelvic examination
Office or operating room
Clinical stage

Colposcopy (microscopy)
Biopsy
Diagnostic test
NOT A PAP (screening test only)

The James
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Histology

Squamous (~80%)

Adenocarcinoma / Endocervical/ Usual type (~15%)
Adenosguamous

Neuroendocrine, Small Cell

Minimally Deviation Adenoca/ Adenoma Malignum
(PJS)

Clear Cell (DES)

Serous

The James
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Neuroendocrine, adenoma malignum, clear cell and serous more likely not HPV related. 


Diagnosis

No visible lesion/no symptoms
Pap->
Colpo as indicated + biopsy/ECC->
Excisional procedure

Visible lesion
Eig )sy (do not pass go, do not collect $200, DO NOT DO A
Imaging
MRI (best for evaluation of cervical lesion)
PET (best for evaluation of for metastatic disease)

Staging|

Exam
Imaging
Surgery
The James
THE OHIO STATE UNIVERSITY




____________________________
Staging

| Confined to cervix

A1 Stromal invasion <3mm

IA2 Stromal invasion >3mm and <5mm
IBI >5mm DOI, and <2cm

IB2 >2cm but <4cm

IB3 >4cm

Il Extension to upper 2/3 vagina/parametria

1Al Upper 2/3 vagina, <4cm
I1A2 Upper 2/3 vagina, >4cm
1B Parametrial involvement (not to sidewall)

11 Pelvic sidewall, lower vagina, nodes

A Lower 1/3 vagina
B Pelvic sidewall +/- hydronephrosis
nci Pelvic nodes

Icz2 PA nodes

v Other organs

IVA Adjacent
IVB Distant

The James
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Management

Considerations prior to treatment

Patient factors
Age
Menopausal status
Desires for fertility
Medical co-morbidities
Disease
Stage
Histology (Neuroendocrine treated differently)

Early stage disease—> Surgery vs Radiation vs Chemoradiation

Locally advanced disease—> Chemoradiation

Metastatic/recurrent-> Systemic therapy

The James
THE OHIO STATE UNIVERSITY

WEXNER MEDICAL CENTER




CES————————————
Management of early stage disease

Fertility sparing option

IAl, no LVSI Extrafascial hyst Cone biopsy
Trachelectomy (if pos margins
IA2-1B1* Extrafascial hyst +LN Cone biopsy + LN CarCEn T
Trachelectomy + LN GOG 278
IA1 with LVSI, I1A2 Modified rad hyst + LN Radical trachelectomy + LN -
EBRT + BT Cone biopsy + LN ggﬁﬁ.‘; ;-gil
IB1 (not meeting *criteria), Rad hyst + LN Radical trachelectomy +LN LACC Trial
IB2, l1A1 EBRT + BT (+/- concurrent ROCC trial
chemo _
) RACC trial
IB3, 1IA2 chemoRT (EBRT +BT) Not recommended —
NACT-> radical trachelectomy
+LN

*Based on cone biopsy, no LVSI, neg margins, SCC or usual type adeno g1-2, size <2cm, DOI <10mm, imaging w/o mets

NCCN Guidelines, version 1.2023 The James

THE OHIO STATE UNIVERSITY
WEXNER MEDICAL CENTER



Presenter
Presentation Notes
How radical should we be?
ConCerv: prospective multicenter, single arm.  Objective: evaluate feasibility of conservative surgery in women with low risk/early stage disease. IA2-IBI (2009 staging) SCC/Adeno using * criteria.  Cone + nodes or hyst + nodes.  Completed.

GOG 278: prospective cohort, multicenter.  Objective evaluate physical function and quality of life before and after surgery in patients with stage I cervical cancer. Similar criteria to that above.  Completed, not reported.

SHAPE: RCT. Objective: compare pelvic DFS in patients having simple vs rad hysterectomy.  Early stage, low risk. Simple vs rad hyst + LN. completed, results pending

CONTESSA: prospective single arm phase II.  Objective evaluate safety of NACT followed by fertility sparing surgery



T
Fertility sparing treatment

10-15% of all cervical cancers occur in women
during reproductive years

Radical trachelectomy and lymph node dissection

Removing the cervix only and reconnecting the uterus to
the vagina

Fallopian tubes

Generally must have: / o \
desire for fertility preservation
small (less than 2 cm) tumor
(negative LVSI)
no evidence lymph node metastasis
no upper endocervical involvement (ECC)

The James
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Fertility sparing treatment

The James
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Who needs adjuvant therapy?

Low risk=> none

Intermediate risk Sedlis Criteria

Sedlis criteria LvSl | Size | DOl

RT Any Deep 1/3

Decreased recurrence (30> 15%) >2cm Mid 1/3
>5cm Sup 1/3

>4cm  Deep/mid 1/3

No difference in survival (but close)

High risk
chemoRT +nodes
Improved PFS PE———
Improved OS
+margins
Sedlis et al. Gynecol Oncol. 1999
Peters et al. J Clin Oncol. 2000
The James

THE OHIO STATE UNIVERSITY
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Sedlis
Early stage, node neg, margins neg, parametria neg
Obs vs RT
Recurrence 30 vs 15%

Peters
IA2-IIA cervical cancer.  +pelvic nodes, positive margins, + parametria.  RT vs Chemo RT (cis +5FU)
Projected PFS @ 4 years 63% vs 80%
Projected OS @ 4 yrs 71% vs 81%


CES————————————
Management of locally advanced disease

EBRT + BT
EBRT 45-50 Gy to primary tumor and regional lymphatics

Parametrial/nodal boosts
+/-Extended field

Primary tumor treated with brachytherapy 30-40Gy
Time matters (Goal= complete w/in 56 days)

NCI clinical announcement in 1999: Chemotherapy plus
radiation improves survival

Cisplatin-based regimen reduced the risk of death by 30-50%
Contemporary regimen: Cisplatin 40mg/m2 weekly during EBRT

i The James
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Cis vs cis 5FU
Improved rates of completion of treatment
Less hematologic tox
Similar onc outcomes

Cis/gem studied. This phase III women received cis/gem during RT + 2 adjuvant cycles.  They saw an improved PFS compared with cis alone (3 yr PFS 74 vs 65), improved OS, but much more toxicity

Risks of cisplatin: neuropathy, ototoxicity, renal toxicity, nausea/vomiting.  
For patients with significant baseline renal dysfunction and/or neuropathy, consider treating with carboplatin (other potential option is gem, though platinum preferred.  5FU alone/taxol not felt to be approp)


-
But 30-50% of patients recur....

Adjuvant therapy?
Additional of immunotherapy to chemoRT?

The James
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% of cervical cancer cases are diagnosed in the locally advanced stage.2 Following current standard-of-care treatment, platinum-based chemotherapy with radiation therapy, patients with locally advanced cervical cancer face an approximately 40% chance of disease recurrence and a five-year survival rate of about 65-70%.  The standard-of-care treatment for these patients has not changed in over two decades.4

These results underscore the need for further evaluation of novel therapeutic options for patients with locally advanced cervical cancer. 



-’
Cervical Cancer treatment

If metastatic (spread) or recurrent cervical cancer
Chemotherapy

Even with best chemotherapy survival is ~18 months

Novel treatment / clinical trials
Immunotherapy - ~17% overall response rate
Tumor vaccines

= Central recurrence
= Potential for cure

= Pelvic exenteration — Overall survival 50%
The James
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Pelvic Exenteration

e 50% cure rate
e 95% complication rate
 Life altering surgery
 Permanent
colostomy
* Urinary Conduit
e Option for vaginal
reconstruction

T [ !
o ST T22TH e 12-18F

The James
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-
Metastatic/recurrent disease

Predictors of response to therapy:
Race
Performance status
Location of disease
Prior therapies
Time to recurrence

The James
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Moore’s criteria/predictive model for response to platinum based chemo
AA
PS >0
Pelvic disease
Receipt of prior cis as radiosens
<12 months since completion of primary therapy

Low risk 0-1 factor: ORR 43%
Mid risk 2-3 factors: ORR 29%
High risk 4-5 factors:  ORR 13%.  Med PFS 2.8, median OS 5.5mo


R R,
GOG 240

Metastatic, persistent or
recurrent disease GOG PS 0-1
Measurable disease

NO prior treatment with chemo
for metastatic disease, non-
healing wounds, active bleeding
conditions, inadequately
anticoagulated VTE

Cisplatin 50mg/m2 + paclitaxel 135mg OR 175 mg/m2

Topotecan 0.75mg/m2 (d—3) + paclitaxel 175
mg/m2

Cisplatin 50mg/m2 + paclitaxel 135mg OR 175
mg/m2 + BEV

Topotecan 0.75mg/m2 (d—3) + paclitaxel 175 mg/m2
+ BEV

b
b
by
—
S
@
N
S
O
S
c
©
nd

Tewari et al. New Eng J Med. 2014 The James
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Median
Events Overall
no. (%) Survival
mo
— Chemotherapy (N=225) 140 (62) 133
—— Chemotherapy+Bev (N=227) 131 (58) 17.0

Hazard ratio, 0.71 (98% Cl, 0.54-0.95);

1.0 one-sided P=0.004
N Median follow-up, 20.8 mo

Probability of Survival
o
-

0-0 1 1 1 . 1 1 Ll Ll 1 L Ll 1
0 6 12 18 24 30 36

Months since Randomization

No. at Risk

Chemotherapy 225 167 94 45 17 8
Chemotherapy 227 184 121 69 30 10
+bev

Median
Progression-free
Events Survival
no. (%) mo
— Chemotherapy (N=225) 184 (82) 5.9
— Chemotherapy+Bev (N=227) 183 (81) 8.2

Hazard ratio, 0.67 (95% Cl, 0.54-0.82); two-sided P=0.002

1.0—|-T\

vival

Bevacizumab in the frontline became the standard of care

Probabi

Progression-f
o
(%]

0-0 1 |. 1 1 1 T T 1 T T 1
0 6 12 18 24 30 36

Months since Randomization

No. at Risk

Chemotherapy 225 103 40 14 6 3
Chemotherapy 227 132 70 22 6 3
+bev

Tewari et al. New Eng J Med. 2014

The James

THE OHIO STATE UNIVERSITY
WEXNER MEDICAL CENTER



Presenter
Presentation Notes
While not shown here, patients with cisplatin/paclitaxel did the best.  Impact of bev seen throughout.



CSSS—————————
What about Immunotherapy?

Cervical cancer is a virally-driven cancer (HPV)

Cervical cancers have increased tumor mutational
burden (TMB) rate

Tumor Infiltrating Lymphocytes (TILS)

PD-L1 overexpression

squamous cell carcinoma (19-88%) and adenocarcinoma (14-
65%)

Otter SJ, Clin Oncol (2019) The James
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Cervical cancer is a virally driven cancer and 2. cervical cancers have a relatively high tumor mutational burden rate
This leads to the formation of neoantigens which stimulate the immune response... such that there are higher levels of lymphocytes that have trafficked to the tumor. These are called tumor infiltrating lymphocytes (TILs)
-Several studies have shown an improved survival with an increased number of TILs in stage IB [60], IIB [61] and more locally advanced tumors. 
-There was a study that demonstrated that patients with negative lymph nodes have high numbers of CD8+ T-cells than patients with positive lymph nodes.
-The numbers of TILs are significantly increased in CIN and cervical cancer compared with colorectal cancer, lung cancer and melanoma and, therefore, cervical cancers may potentially be more immunogenic than other cancers that have already been shown to gain clinical benefit from immunotherapy

Finally, PDL1 expression. 
Going back to the background slides – cancers have the ability to evade the immune system by silencing the immune response using proteins that exist for self tolerance. If the main mechanism by which the cancer evades the immune system is by PDL1, then blocking that receptor prevents silencing of an immune response when a T cell and tumor cell meet. 




CSSS—————————
Chemo + immunotherapy In front line?

KEYNOTE-826

Recurrent or
metastatic
cervical cancer,

no prior
systemic
chemotherapy

Randomized 1:1

Paclitaxel + cisplatin/carboplatin 1V

Y

+/-
Bevacizumab 15mg/kg IV
+/-
Pembrolizumab j
Paclitaxel + cisplatin/carboplatin A
+/-
Bevacizumab 15mg/kg IV
+/-
Placebo /
Colombo et al. New Eng J Med. 2021
The James
THE OHIO STATE UNIVERSITY
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KEYNOTE 826 evaluated whether the addition of pembrolizumab to that preferred regimen (platinum, taxol, bev) would improve survival.

Phase 3 RCT of patients with recurrent/metastatic cervical cancer, no prior systemic chemotherapy. 
Randomized 1:1 

Stratification factors : metastatic disease at diagnosis, CPS score, planned bevacizumab use

End points: OS and PFS (RECIST and investigator)
Secondary: ORR, DOR, 12m PFS, safety
Exploratory: PROs assessed per EuroQol EQ-5D-5L VAS



KEYNOTE-826

standarg
A Patients with a PD-L1 Combined Positive Score of =1
Hazard ratio for disease progression or death,
S€ 100 0.62 (95% Cl,0.50-0.77)
=~ 90 - P<0.001 A . . . .
= 50- Patients with a PD-L1 Combined Positive Score of =1
% 704 Hazard ratio for death,
a 100+ 0.64 (95% Cl, 0.50-0.81)
g 60 90 P<0.001
L= 50+ Pembrolizumab X 80+
£ 40- = 70
— ]
a 30 2 04 Pembrolizumab
) 2
B 201 3 50
o wv
£ 10 Placebo = 40+
0 T T T T T T T T 1 a-) 30 -
0 3 6 9 12 15 18 21 24 27 6 20 Placebo
Months 10
. 0 T T T T T T T T T 1
No. at Risk 0 3 6 9 12 15 18 21 24 27 30
Pembrolizumab 273 238 208 143 112 101 66 34 10 0
Placebo 275 229 170 103 81 63 38 13 1 0 Months
No. at Risk
Pembrolizumab 273 260 250 229 204 181 132 82 34 6 0
Placebo 275 261 235 206 168 140 100 55 25 4 0

Median PFS 10.4 vs 8.2 months, HR 0.62, p<0.01
Median OS: NR (!!!) vs 16.3 months, HR 0.64, p<0.001 The James
e sa L.
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For patients with CPS >=1, reduction in the risk of recurrence or death with addition of pembro was nearly 40%

For the overall population (including CPS <1) the median OS was 24.4 mo in the pembro group compared to 16.5 mo in the control group.  An 8 mo improvement in median survival is an unprecedented improvement in the world of cervical cancer.



____________________________
2nd line and beyond

ORR (%) PFS (months) OS (months)

Vinorelbine

Docetaxel

Abraxane

The James
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Beyond immunotherapy...

Antibody-drug conjugates

Antibody
Targeting moiety
Tumor selective antigens

/ I.Tumor penetration

VI.Bystander
killing
Il.Binding and

internalization

Illa.Non-lysosomal >

activation

Good stabilit
:ur:u1:ﬁonl s |||b.Lvst_3sorlnaI
Controlled activation
payload release
within tumor cells

Cytotoxic agent

Defined MOA
Birrer et al. J Natl Cancer Inst. 2019
The James
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CES————————————
Tisotumab Vedotin (TV)

ANTIBODY PAYLOAD

Mono-methyl auristatin E (MMAE)
Microtubule disrupting agent

Directed against tissue LINKER
factor (TF)

The James
THE OHIO STATE UNIVERSITY
WEXNER MEDICAL CENTER



Presenter
Presentation Notes
FDA granted accelerated approval to tisotumab vedotin-tftv for recurrent or metastatic cervical cancer on 9121/21


T —
Common toxicities associated with TV

Ocular Toxicity ***BLACK BOX WARNING*** occurs in ~60%
pts; onset: ~1.2 months

Changes in corneal epithelium/conjunctiva--> changes in vision,
corneal ulceration

Conjunctival adverse rxn (40%)
Dry eye (29%)
Corneal adverse reactions (21%)
Blepharitis (8%)

Peripheral Neuropathy: ~42% pts; onset: ~2.4 months

Hemorrhage: epistaxis (~¥44%); hematuria (~10%); vaginal
hemorrhage (~10%)

Pneumonitis: ~1.3%
Infusion related reactions: ~12%

Grade 3 ocular toxicity 3.8%

Summary courtesy of Ambar Khan The James

THE OHIO STATE UNIVERSITY
WEXNER MEDICAL CENTER




Day of Tisotumab vedotin Remainder of
EYE CARE infusion Day 2 Day 3 cycle
Pre-Infusion During Infusion | Rest of day (21 day cycle)
Cooling Pads MUST cover each [Replace cooling
;’J‘r:iitor:’;‘fai‘:ﬂj’;j:Ch evefor  leye, Apply 5 min | pad after ~20min
prior to infusion to maximize
optimal eye
cooling
Steroid eye drop 1 drop each eye 1 drop each |1 drop each |1 drop each
{le. dexamethasone 0.1% eye x 2 eye three |eye three
more doses |times per times per
day day
Vasoconstrictor eye |3 drops each eye
drop
(i.e. brimonidine tartrate 0.2%)
Lubricating eye drop 1-2 drops in each eye as needed for dry eyes

Baseline ophthalmic exam; prior to each treatment* and as clinically indicated (*per package insert)
Patients should not wear contact lenses for duration of treatment

The James

THE OHIO STATE UNIVERSITY
WEXNER MEDICAL CENTER

Summary courtesy of Ambar Khan




——
Conclusions

We have come a long way, but have a long way to go

1st line of defense is prevention
VACCINATE
VACCINATE
VACCINATE
Routine pap smears

The James




——
Conclusions

Management pearls:

Early Stage:

Low Risk: Surgery remains the mainstay of treatment, less
radical surgery may be the future

Intermediate risk: Adjuvant RT
High risk: Adjuvant chemoRT

Locally advanced disease:

Definitive chemoRT (cisplatin), no role for adjuvant chemo or
Immunotherapy to date.

Metastatic/Recurrent disease:

Platinum/taxane + pembro +/- bev is the new standard first
line

Pembrolizumab approved for PDL1 + (CPS >1%)
Tisotumab vedotin

The James

THE OHIO STATE UNIVERSITY
WEXNER MEDICAL CENTER




——
Conclusions

What's next:

Adjuvant chemoRT for early stage, intermediate risk?

Immunotherapy after immmunotherapy? Combo strategies
(PD1/PDL1, CTLA4)

Tisotumab to the front line?
TILS (SUPER EXCITING)
Vaccines for disease treatment?

The James




Thank You

To learn more about Ohio State’s cancer
program, please visit cancer.osu.edu or
follow us In social media:

fR2EinIR'AERORC

The James
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