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Learning objectives

e Basic classification of chemotherapeutic agents

e Role of chemotherapy in ovarian cancer, uterine
cancer, cervical cancer, vulvar cancer

e Assess the response for chemotherapy
e Management of toxicity
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e General considerations
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Chemotherapy in Gynecologcal Oncology
Indications — Achievements - Challenges

Breast Cancer — high risk of distant metastases:

Early breast cancer Adjuvant therapy leads to >50% less mortality / 15yrs!
Metastatic breast cancer Prolongation of PFS, palliation; OS benefit possible

Gvynaecological Cancers — mainly locoregional / abdominal diseases:

Ovarian cancer Prolongation of OS (1L and 2L)

Cervical cancer Radiochemotherapy - alternative to radical surgery in 1L.
Prolongation of progression and OS in 2L. Role of ICPi

Endometrial Cancer OS benefit in 1L. Later: Small effects. Options: endocrine
therapy, immune checkpoint inhibitors (ICPi)

Vulvar cancer Rare indication, palliation (analogue to cervical cancer)

Gestational trophoblastic neoplasia (GTN) — Chemotherapy - high chance of cure
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Classification of antineoplastic drugs
- cytotoxic chemotherapy -

e Platin-salts (cisplatin - CDDP, carboplatin - CDBCA) Chemistry: Coordination
e Interaction with DNA-replication Complex (cis-diamino-
. . . . . . . dichloro-platinum)
— Side effects: Nephrotoxicity, neurotoxicity, hearing loss, alopecia

e Spindle poisons (taxanes, vinca-alkaloids)
Natural products

e Inhibiting microtubule depolymerization: paclitaxel, docetaxel (taxanes: yew tree,
e Inhibiting microtubule polymerization: vinorelbine vinorelbine: vinca plants

(periwinkle)
— Side effects: peripheral neuropathy, alopecia, myelosuppression
e Anthracyclines (doxorubicin, pegylated doxorubicin)

Bacterial product

e DNA-intercalation, topoisomerase II-inhibition (Streptomyces)
— Side effects: vein toxicity, heart failure, alopecia, myelosupression
e Alkylating compounds (cyclophosphamide) Chemistry: nitrogen

. . . . tard-derived
e DNA interstrand and intrastrand crosslinkages => apoptosis alkylating agent like

- Side effects: Myelosuppression, urotoxicitiy (in higher doses) o cmisitf)%ifaTﬂliﬂisen 5021
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Classification of antineoplastic drugs
- targeted drugs -

e Anti-angiogenetic drugs
e Bevacizumab: Antibody against VEGF (ligand capture to inhibit VEGF-R based activation of vessel growth)
=> tumour hypoxia

— Side effects: nephrotoxicity (protein loss), hypertension, impaired wound healing, GI-
perforations; thrombo-embolic events

e PARP-inhibitors

e Olaparib, niraparib, rucaparib: Single strand DNA repair, most effective, if double strand repair is impaired
(homologous repair deficiency - HRD, BRCA-mutation) -, synthetic lethality™

— Side effects: myelotoxicity, fatigue
e Immune checkpoint inhibitors (anti-PD1-/antiPD-L1-antibodies)

e Pembrolizumab, nivolumab, durvalumab (antiPD1-MoADb): blocking interaction between immune cells and
tumor cells => activation of immune reaction

— Side effects: autoimmune-like (hypo-/hyperthyreodism, hepatitis, colitis, etc.)
e Tyrosine kinase inhibitors (TKI)
« Lenvatinib: oral multikinase inhibitor that targets VEGFR 1-3, FGFR 1-4, PDGFRa, RET, and KIT

— Side effects: hypertension, fatigue, diarrhea, stomatitis, decreased appetite
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Medical therapy in cancer - Toxicity

e Toxic drugs — indication important
e Tolerance depends on supportive care

— Nausea, emesis

— Myelosuppression

— Peripheral neuropathy
— Alopecia

- Renal failure

- Pain

prophylactic anti-emetic drugs
dose, interval; G-CSF
compression gloves (& stocking)
artificial hairs, wig

hydration (also IV)

analgetics (incl. opioids)
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e Ovarian Cancer (EOC) - First-line
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Current Treatment Concepts for Ovarian Cancer
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Ovarian cancer — Standards in first-line

e Standard

- Surgery Macroscopically tumor free

— Medical therapy

e Chemotherapy  Carboplatin,ycs/Paclitaxel;;sq/m2 3W *6
e antiVEGF-th. Bevacizumab; s.,4/ks 93W for 15m (FIGO IIC+)

e New

— Additional PARP-inhibitor (Niraparib, Olaparib) tablets
for 2 years in pts with homologous repair deficiency (HRD)
or germline BRCA1/2-mutation (BRCA1/2MUT)
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Cisplatin/Paclitaxel (PT) vs
Carboplatin/Paclitaxel (TC) (AGO Ovar-3 trial)

A Estimated Probability B Estimated Probability

10 7 — TC N=397 E=2% 10
: ----- PT N=3% E=218

08 7 0.8

06 06

047 04

02 Patients at risk ) 02 Putients at risk
37 3% 2% a8 @ s 3 IC BT 68 M5 9 68 19 PoTC

00386 38 27 28 w6 31 o2l T 0.0 bl WM 6 -
0 2 24 ah 48 6l 2 &4 ] 12 24 36 45 i T ot

Survival Time [Months] Progression—free Survival Time [Months]

TC: Higher frequency of hematologic toxicity, but a lower frequency of gastrointestinal and neurologic toxicity, than in PT.
TC: Higher mean global quality-of-life scores at end of treatment than in the PT arm.
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Ovarian Cancer (FIGO IIB+) - First-Line Therapy
Extension with Bevacizumab

Inhlblthn Of anglOgeneSIS A Progression-free Survival

~-VEGF, secreted by tumor cells, T
activates vessel growth

.
LA
]

wn
T

254

=>Anti-VEGF-MoADb
(bevacizumab) catches the

ligand VEGF, thus inhibiting its EEEEEEEEEEE.
function by binding to the . Months since Randomization
receptor VEGF-R and |nh|b|t|ng Standard chemo- 764 693 464 216 9] 25

therapy
19

vessel growth (, Tumor starving") | Beweczumab 764 715 s8s 263 73

Alive without Progression (%)
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Ovarian cancer — Synthetic lethality

DNA injury
,Synthetic lethality" )
— PARP-inhibition (no repair of =BT
single-strand DNA-breaks), ko PARP-  Cell
- Homologous recombination inhibition |  death
deficiency (no repair of —
double strand DNA-breaks) | DSB —

Repair r HI"RD *
=> PARP-Inhibition (niraparib, "eRAlr | BRCA1/2m
olaparib, rucaparib) effective in : l l
pts. with homologous repair Cell Cell Cell
deficiency (HRD, BRCA1/2mut) survives  survives death
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;‘@g: FIGO III/IV: Effect on PFS by surgery (residual
1)) tumor) and PARP-inhibitor (olaparib)

A Progression-free Survival as Assessed by Investigators

o Surgery 100+ Olaparib
. 90 (76% optimally debulked)
A HR___(95%C1) $
"\ 1-10mmvs.Omm: 252 (2262.81) § 80
'; 759 ‘:1 >10mmvs. 1-10m: 1.36 (1.24:1 50) g = A PFS >30 m
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3 \ A PFS 230 m §§ il e e T g ol
Fas|
! 1.\. §§ 40+
E L\ 0 mm ‘g 5o
£ e “, LW ﬁ 20
8. Ny z Hazard ratio for disease progression or death, 0,30 (95% CI, 0,23-0.41)
g M iR e 1-10 mm 109 pP<0.001 Placebo
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Postoperative residual tumor Olaparib maintenance therapy after primary
therapy in BRCA™MUt- pts. (OP + CBDCA/Paclitaxel)
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PRIMA (niraparib vs placebo - FIGO III/IV)
(HG-serous, FIGO III / optimally debulked excluded)

PFS Benefit in

Homologous Recombination Deficient (HRd) Biomarker Subg roups

I HRd/BRCAmut HRd/BRCAwt I HR-proficient
199 Hazard ratio: 0.40 (95% CI, 0.27-0.62) 100 Hazard ratio: 0.50 (95% CI, 0.31-0.83) 100 Hazard ratio: 0.68 (35% Cl, 0.49-0.94)
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PAOLA-1 (bevacizumab -

- olaparib)

(HG-serous, FIGO III/IV, 60% optimal debulking)

()- ENGOT
RS Uyt gl Tl grougs
PFS by investigator assessment: ITT population APFS =5.5m
100 — Olaparib + Placebo +
bevacizuma A bevacizuma
90 4
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w704
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N . Months since randomization
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n"gress | Median time from first cycle of chemotherapy to randomization = 7 months |
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)\) Therapy 1L EOC - standards and perspectives

e Optimal surgery (without residual disease) plus 1L-therapy with
carboplatin / paclitaxel - standard of care in EOC

e Molecular oncology provides new prospects of therapy (e.g. VEGF-
inhibition, PARP-inhibition)
— Inhibition of angiogenesis prolongs DFS (Bevacizumab)

— Inhibition of PARP in HRD/BRCA™'t prolongs PFS (HG-EOCQC)

e Patients with EOC should undergo genetic counseling and analysis
(probability of BRCA1/2-mutation: up to 20%!)
- Higher frequencies (-40%) with high-grade, family history, younger age
e PARP-inhibitors - a substantial benefit in HRD/BRCAMut patients

© Christoph Thomssen 2021
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e Ovarian Cancer (EOC) - Second-line
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Recurrent ovarian cancer

First question: Platinum sensitive or not?

ePlatinum-sensitive (=6 months therapy-free)
— consider re-operation
— re-challenge platinum-combinations (e.g. carboplatin-PEG-liposomal doxorubicin)
— consider bevacizumab-containing regimen
— consider PARP-inhibitors (independent from BRCAMuY)
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A Platin-combinations
(} in platinum-sensitive recurrences of ovarian cancer

e Re-challenge regimen with similar efficacy

_ Carboplatin - paciitaxel*

Positive data with
bevacizumab-maintenance

— Carboplatin — gemcitabine*

Preference for slightly
Improved efficacy

— Carboplatin — pegylated doxorubicin

*analyzed also in combination with bevacizumab (antiVEGF-MoAD), if not given during 1L-therapy
© Christoph Thomssen 2021
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OCEANS-trial: Bevacizumab-maintenance
after carboplatin-gemcitabine

GC+PL =GC+BV

1.0 - (n=242)  (n=242)
G Events, n (%) 187 (77) 151 (62)
= Median PFS, months 8.4 12.4
- 0.8 - (95% Cl) (8.3t09.7) (11.4t012.7)
= Stratified analysis HR 0.484
= (95% CI) (0.388 to 0.605)
% © 0.6- I Log-rank P <.0001
= + Carboplatin-gemcitabine
S © 0.4- :
2 5 1 +bevacizumab
® _ .
= 0.2 Carboplatin- +
o : .
= gemcitabine +placebo -, L

0 6 12 18 24 30
Time (months)

No. at risk
GC+PL 242 177 45 11 3 0
GC+BV 242 203 92 33 11 0
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e Role of PARP-inhibitors in therapy of relapse of
HG-EOC (high grade serous ovarian cancer)
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Olaparib maintenance therapy in patients with platinum-sensitive,
relapsed ovarian cancer and a BRCA1/2 mutation
(SOLO2/ENGOT-0Ov21 - Phase 3)

A PFS-analysis (SOLO2)
1097 o HR 0-30 (95% CI 0-22-0-41)
90— HR 0-30 (95% C1 0-22-0-41), p<0-0001 Q10 p< 0_000 1
80 Olaparib PFS, c4ian 19.1mM
g 707 Placebo PFS, 4ian 5.-5M
5 0S-analysis (Study 19-Phase 2)
T HR 0:62 (95% CI 0-41-0-94)
§ o |
E 30+
20
10
0 I | I | | 1 | | | | | |
0 3 6 9 12 15 18 21 24 27 30 33 36

Number at risk
(number censored)
Olaparib 196 (0) 182 (3) 156 (7) 134(9) 118(12) 104(13) 89(16) 82(17) 32(61) 29(63) 3(87) 2(88) 0(89)
Placebo  99(0) 70(3) 37 (4) 22(6)  18(6) 17 (6) 14(06) 12(7) 7(12) 6(13)  0(19) 0(19) 0(19)
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BRCA1/2mut

Progression-free Survival (%)

MNo. at Risk
Miraparib
Placebo
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Hazard ratio, 0.27 (95% Cl, 0.17-0.41)
P<=0.001

Niraparib

T
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Months since Randomization

138 125 107 98 89 79 63 44 28 26 16 3 1
34 21 12 8 6 2 2 2 1 1 0

BRCA1/2WT
HRD-pos.

BRCA1/2WT

Progression-free Survival (%)

No. at Risk
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Placebo

Hazard ratio, 0.45 (95% CI, 0.34-0.61)
P<0.001
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Xg —_—
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Hazard ratio, 0.38 (95% Cl, 0.24-0.59)
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Yoy Placebo

T
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o
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Placebo
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BRCA1/2WT
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Progression-free Survival (%)

Hazard ratio, 0.58 (95% ClI, 0.36-0.92)
P=0.02

Niraparib

8 10 12 14 16 18 20 22 24
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T 6 2 2 0

Mirza MR et al. N Engl J Med. 2016 Dec 1,375(22):2154-2164.
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Treatment of platinum-sensitive
recurrent ovarian cancer

e Re-challenge with a carboplatin-containing combination
(preference carboplatin-pegyl. doxorubicin)
— if not done before, add bevacizumab-maintenance (effect: HR= 0.48)

e Targeted option:

PARP-inhibitors (niraparib, olaparib) should be given as
maintenance therapy until disease progression
(effect: HR=0,27BRCAMUt_HR =, 58BRCAWt-HRDneg)

— combination with bevacizumab (unknown)
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&)y Treatment sequence in Ovarian Cancer

PARP inhibitor or bevacizumab e Chemotherapy/
maintenance treatment - other treatments
Surgery with — . Second-line - NP
frontline platinum-based | TIrstline maintenance?/ fEETA b otinym-based Decision point: Maintenance
chemotherapy* active surveillance chemotherapy's treatment vs active surveillance
Active Chemotherapy/
Rel
surveillance ) other treatments

© Christoph Thomssen 2021
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Platinum-resistant recurrence of ovarian cancer
(<6 months therapy-free)

Chemotherapy (combination not better than single agent)

e Pegyliertes liposomales Doxorubicin (+Bevacizumab)
e Topotecan (+£Bevacizumab)

e Gemcitabin

e Paclitaxel wochentlich (xBevacizumab)

Particularly in low-grade ovarian cancer (LGSC)
e Endocrine therapy (aromatase inhibitors; >70% stable disease, 7-11m PFS)

Molecular tumor board (Next Generation Sequencing)
e e.g. KRAS, BRAF etc. (MEK-inhibitors)

© Christoph Thomssen 2021
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e Endometrial Cancer
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Endometrial cancer

e Differentiate endometrial cancer types
- Type 1 (low-grade, endocrine sensitive)
- Type 2 (high grade, ER-negative)
o 1L-therapy:
- Type 1: no endocrine adjuvant therapy
- Type 1/2: chemotherapy, depending on stage and histology

e 2L -therapy (metastases)
- Type 1: MPA 200mg/d or MGA 160mg/d - high CR rate
- Type 2: chemotherapy, immune-checkpoint inhibitors

© Christoph Thomssen 2021
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Adjuvant/additive concepts in endometrial cancer

Regimen: Carboplatin AUC5(or 6) + paclitaxel 175mg/m=2 q3w*6

e Type 1 pTla/b cNO G1/G2 => no chemotherapy
e Type 1 pTla G3 cNO => no data
e Type 1 pT1b pNO G3 => chemotherapy as option
e Type 1 pT2 pNO => chemotherapy as option
e Type 2 any stage => chemotherapy as option
— Carcinosarcoma, serous EC => chemotherapy recommended*
e pT3 or pN1 => chemotherapy recommended
e pT4a or M1 (no tumorrest) => chemotherapy recommended

(*for carcinosarcoma alternatively: ifosfamide 1,6 g/m2 d1-4 + cisplatin 20 mg/m=2 d1-4)
© Christoph Thomssen 2021
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GOG 258

e Chemoradiotherapy* (CRT) vs
chemotherapy** (CT)

e QOverall:

— Recurrence-free survival:
Hazard ratio 0.90
(90% CI, 0.74-1.10); p=0.20

Median follow-up 47.0 months
* Cisplatin 50 mg/m2 g4w *2 during radiotherapy followed by
carboplatin AUCS5 / Paclitaxel 175 mg/m2 q3w *4.
Target (45 Gy): cNO only pelvic, cN1 lower or upper aortic fields
** Carboplatin AUC6 / Paclitaxel 175 mg/m=2 q3w *6

Endometrial cancer — high risk
(FIGO III or G3 LVI or serous/clear cell)

Pelvic or Paraaortic Node Recurrence CT

1.0+
0.9+
0.8+
0.7+
0.6+
0.5
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0.3+
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0.1+
0.0

Cumulative Proportion

—wum===———=—=-——-—- Chemotherapy only

Chemoradiotherapy

CRT

T
0 12
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Chemoradiotherapy 370 320
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71
259

Distant Recurrence

1.0+
0.9
0.8
0.7
0.6
0.5
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0.2+

Cumulative Proportion

0.1 ST

a

0.0
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0.304
0.254
0.204
0.154
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0054 /f

0.00:
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T T T T
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T
0 12
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T
24
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T
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51 20
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Adjuvant concepts for high risk endometrial cancer
(FIGO III or G3 LVI or serous/clear cell)

e Adjuvant chemotherapy with carboplatin/paclitaxel (*6)
- FIGO III
— Serous/clear cell cancer

e VVaginal brachytherapy optional (also in high risk FIGO I)

e Percutaneous radiotherapy
— May reduce locoregional recurrences
- May enhance rate of distant metastases

— Can be reserved for secondary irradiation in case of particularly as
pelvic and/or paraaortic recurrence

© Christoph Thomssen 2021
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Endometrial cancer — recurrence / metastases

e Most effective chemotherapy regimen
— Carboplatin / paclitaxel, also as re-challenge
— Alternative: doxorubicin / cisplatinum

e Other options
- G1, ER-positive: MPA 200mg/d or MGA 160mg/d

- dMMR (mismatch-repair deficiency)
e Pembrolizumab
e Pembrolizumab plus Lenvatinib

— Trastuzumab if HER2-positive (serous EC)

=> molecular analysis in recurrent diesease

© Christoph Thomssen 2021
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Immune checkpoint-inhibitor (ICPIs)

T cell

CTLA-4 CTLA-4

anti-CTLA-4 #* = =% anti-CTLA-4 Tumor cell

Antigen-presenting cell Antigen-presenting cell
N J

© Christoph Thomssen 2021
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Advanced endometrial cancer
KEYNOTE-158 / KEYNOTE-146

KEYNOTE-158 (Pembrolizumab 200 mg q3w for | KEYNOTE-146 (Lenvatinib and Pembrolizumab )
35 cycles (a PpProx 2 yrs) or PD, tox, withdrawal) Change in Sum of Diameters of Target Lesions at Postbaseline Nadir

- - 100
MSI-H: N=49 Cohort DI’ N=107 Histology Subtypes: M Endometrioid adenocarcinoma M Clear cell adenocarcinoma n=84
(cohorts D+K) (Biomarker unsel.) 80 - m Serous adenocarcinoma m Other
m -
ORR, % (95% CI) 57.1(42.2-71.2)2 11.2 (5.9-18.8) % 60
@ 40 -
Best overall response, n (%) @ 20 4
Complete response 8 (16.3) 0 E_ o
Partial response 20 (40.8) 12 (11.2) = 20 -
Stable disease 8 (16.3) 26 (24.4) & 40 ZZi
Progressive disease 11 (22.4) 26 (52.3) S -60-
Not evaluableb 1(2.0) 2 (1.9) -80 - e
Not assessedc 1(2.0) 11 (10.3) -100-
Progression-free survival assessed by RECIST v1.1 per central review for Progression-Free Survival (Independent Imaging Review; RECIST v1.1)
participants with MSI-H endometrial cancer 100 —
100 — 64.6% 58.4% =2 90
90 | = 80 - 7.5 (5.0-8.3)
80 E - : : R ~—
gg: Median (95% CI), months ; 80 1
. ) ‘ el 25.7 (4.9-NR) £ 50
5 50 e £ o]
& 40 % a0
30 =
20 - E 20
10 o 10 H
0 T T T T T T T T T T ! ° A “I é I3 Alt é é Il’ g é 1I0 111 1I2 1I3 1‘4 1‘5 1I6 1[7 1I5 119 2‘0 2I1 2‘2 2‘3 2‘4 2‘5 2‘8 2‘7 2‘8 2‘9 3‘0 3“1 3‘2 3‘3 3‘4 3‘5 3r6 3‘7 :;8 3“9
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e Cervical cancer
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Cervical cancer

* Radiochemotherapy (instead of s e e e
radiotherpy alone) if indication o
of irradiation is given (primary ]
or adjuvant / recurrence) - L
- Cisplatinum 40 mg/m2 IV qlw o
during irradiation - N
(5-7 weeks, minimum 5 applications) 0 == S T

Years Aftar Registration

Fig 2. Overall survival for 127 patients randomized to receive CT + RT

- Alternat|ve|y (e.g |n kldney faI|Ure) VinOI‘elbine and for 116 patients randomized to receive RT alone.
(15mg/m2 IV gqlw or 40 mg/m=2 PO qiw) Peters WA 3rd et al. J Clin Oncol. 2000 Apr;18(8):1606-13
(5-7 weeks, minimum 5 applications)
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Cervical cancer advanced/metastatic

e OS-Benefit shown for
— CDDP / topotecan vs CDDP alone
e CDDP-containing regimen less effective if CDDP-pretreated

- Adding bevacizumab to standard regimen (CDDP/paclitaxel,
topotecan/paclitaxel, carboplatin/paclitaxel)

e NEW!
- Immune checkpoint inhibitors (Pembrolizumab, Nivolumab)

*CDDP = cisplatinum
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UKH

Universitatsklinikum
Halle (Saale)



Antitumor activity of pembrolizumab
(Keynote-158)
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Medical therapy in gynaecological cancer

e Adjuvant / first-line (incl. RCT) use provides survival benefit
— Ovarian cancer, endometrial cancer, cervical cancer

e Early use of targeted drugs (BEV, PARPI) is effective
— Ovarian cancer (11 and 2L)

e Combination chemotherapy effective in 2L-situations
— Ovarian cancer, cervical cancer, endometrial cancer

e Immune-checkpoint inhibitors in 2L
— Cervical cancer, endometrial cancer

e Individualised effective therapy in GTN
— Curative intention
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