Pa3zamyHbIe KOHeYHbIe TOUYKI B
OHKOAOTMYEeCKNX MCCAeA0BaHMSIX
I IX B3alIMOCBSI3b

Aokaagumk: AHactacuss boskko
Kﬁ Hayunsin pykosogurean: Kupmaa Kyaenkos
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METHODS OF CANCER THERAPY

LOCAL SYSTEMIC
Immuno Targeted
Surgery Radiation Chemotherapy therapy therapy
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McToYHMK: rpadonyecknin KOHCTpPYKTOp Biorender.com



Chemotherapy mechanisms

@ Cisplatin

L

Apoplosis Apaptosis

McTouHuk: rpaduyecknin KOHCTpykTop Biorender.com

@ Docetaxel/Paclitaxel

Signaling pathway

Cell cycle arrest
Apoptosis

Proliferation
Survival Cell cycle

Metastasis

McTouHuk: nexkums Ne 3, kypc
“OHKOMMMYHOorns”, MU3NYECKUn
akynbTeT, kKacdeapa Guodusnku

WcTtounuk: Abdin SM, Zaher DM, Arafa EA, Omar HA. Tackling Cancer
Resistance by Immunotherapy: Updated Clinical Impact and Safety of 3
PD-1/PD-L1 Inhibitors. Cancers (Basel). 2018 Jan 25



Ucnonb3yeTtca 6onee 10 KOHeYHbIX TOYEK

1)

Overall survival

2)
3)
4)

5)

Progression-free survival
Disease-free survival
Event-free survival

Time to progression

O0bLwasa BbKMBAEMOCTb
BbiknBaemocTb 6e3 nporpeccum
BbiknBaemocTb 6e3 3aboneBaHus
BbiknBaemocTb 6e3 cobbITnI

Bpema oo nporpeccun



Overall Survival and Progression-Free Survival

Endpoint Advantages Disadvantages
Overall » Easily and precisely measured » May be affected by switch-over of
Survival e Generally based on objective and control to treatment or subsequent
quantitative assessment therapies
» Needs longer follow-up
« Includes noncancer deaths
Progression- | e Generally assessed earlier and with | « Potentially subject to assessment bias,
Free Survival | smaller sample size compared with | particularly in open-label studies
or Time to survival studies ¢ Definitions vary among studies
Progression | « Measurement of stable disease « Frequent radiological or other
included assessments
 Generally based on objective and ¢ Balanced timing of assessments among
quantitative assessment treatment arms is critical
« May not always correlate with survival

Clinical Trial Endpoints for the Approval of Cancer Drugs and Biologics, FGA guide




!aHHble NMNOo BbIXXNBAEMOCTU

Subject_ID PFS Status_PFS 0S Status_OS
1 336 0 365 0
2 127 0 225
3 333 1 355 0
4 52 1 241




I'Ipe.qCTaBneHHMe AOdHHbBIX MO BbIXKNBAEMOCTHU

S(t) = Pr(T > t)

—
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i t; <t

di- KonnuecTBo COObITUIA B MOMEHT
BpemeHN ti

ni-uyncno cybvekTos,
noagBeprarwWmnxca pucky
HenocpeACTBEHHO nepef i-m
BpemeHeM (BCe, KTO ymep nnu
“npowen ueH3ypy” B 3ToO BpeMAa Unun
nocne Hero)

Survival probability

MNumber at risk
(number of events)
Cortisol =744
Cortisol =744 268 (0) 143(19)

1-00-—@1,H_

0754

0-50f === r=smmrmmsmmmmmannnan

0-254

p=<0-0001

Cortisol (nmol/L)
=744
=744

~y

135(0) 80(39)

14

39(53)
60(38)

21
Time (days)

20(57)
29(43)

28

13 (59}
18 (47)

35 42

1.Association between high serum total cortisol
1 1(62! concenFr_auons and mortality frpm COVID-19;
8 iG ) (6 : Tan, Tricia et al. The Lancet Diabetes &
13 {48} 4(50] Endocrinology, Volume 8, Issue 8, 659 - 660

OueHka KannaHa-Menepa (KM) - 3To TMnunyHan
oueHKa, OCHOBAaHHAA Ha flaHHbIX, NpeJOoCTaBAAK LW anA
KYCOUYUHO-NOCTOAHHYIO PyHKUMIO S(t) u ee mepy
HeonpepeneHHOCTH



LleH3ypupoBaHue

Hayano HabnwgeHus

KoHeL HabnwoaeHus

[
g ‘ X CobbiTue
cMepTb HtRERE JMED npon3oLuno
[ + | HabnwogeHwue 3a \
8 @ NaLMeHTOM 3aBepLIeHHO
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nccnenoBaHus)
LleH3ypupoBaHue
LUeH3VPUpOoBaHWe
+ MaumeHT NOKUHYN
Q r UCMbITaHue .qocpoquoj
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Llenb nccnenosaHus

Ll,eﬂbI ccnepgoBaHme KOnmMy4ecTBEHHOW B3aMMOCBA3M MeXay CypporatHbiIMU U
KIMMHN4EeCKNMUN KOHEYHbIMN TOYKaMi B OHKOJ10TUA

KoppensaunoHHbI aHanu3 BbKMBaeMocTn 6e3 nporpeccum n obLien
BbDKMBAEMOCTH:

e BblIOOp HAabopoB JaHHbIX AN aHanuaa
® 1N3y4YeHMe U NPUMEHEHNE METOO0B KOPPENALMOHHOIO aHanusa
® VHTepnpeTauusi pesynbTaToB



Sunvwal prababity

078

2

PuBbi€e BbIXKUBAEMOCTU

XumnoTepanus

™M PFS u OS,

b

40

Time.

EGFR- myTaums

078

Survival prebatity

-

- PFE
= 08

b

o8

2

Numbar at risk
401

401

™M PFS u O3,

00
Time:
153
307
0
Time.

Unknown myTagus

ooo=

PFS 1 OS,

1z

47

00

EGFR+ my

LM

=+ 08

10



!pMBble BbIXXKNBA€MOCTU !annaHa-meuepa

TapreTHasa Tepanus, ucnoiTaHue 1

Hpuasie PFS KOS, Tepanus, EGFR- uyTayus Kpussie PFS KOS, TepaniA, Unknown MyTaymsR

20 0 00 200 430 00
e e
MNunber at risk MNumber at risk
g 53 22 4 [ g 413 187 a3 2
o353 6 28 T o5 413 m 124 21
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TapreTHaqa Tepanusi, ucnbiTaHme 2

TepanuA, EGFR+ MyTauun




!annaH-MeMI ep

Kpusble BboixknBaemoctn PFS un OS

PD-L1< 25 25 <PD-L1<90 PD-L1>90
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Usage

survcorr(formulal, formula2,
data, methods = "imi”, alpha = ©.05, intra = FALSE,
M = 1@, MCMCSteps = 10, epsilon = 0.001, maxiter = 100)

Arguments
formulal
formula2
data

methods

alpha

intra

M
MCMCSteps
epsilon

maxiter

Survival object for first time-to-event variable, e.g. Surv(timel, status1)~1
Survival object for second time-to-event variable, e.g. Surv(time2, status2)~1
Data set to look up variables

Correlation method(s). Currently, only "imi" (iterative multiple imputation) is
implemented.

One minus confidence level (for confidence interval computation)

If TRUE, an intraclass correlation coefficient will be computed, assuming that
the two time-to-event variables are interchangeable in each observation.

Number of imputations (for IMI)
Number of MCMCSteps (for IMI)
Accuracy of numerical estimation of correlation coefficients

Maximum number of iterations in IMI 13



MaTtemaTunyeckasa peanusauus

o [1nsa BbluMcneHUn koppenaumn NupcoHa ncnonb3yeTcs anropuTm
MHO>XECTBEHHOW MMMyTaLUK

 BepoATHOCTb BbIXKMBAEMOCTU U BPpEMEHA LIEH3YPUPOBaHMS
TpaHCOPMUPYHOTCS C LIENTbI0 HOpManu3auum

e BenuuymMHam LeH3ypupoBaHMS NPUCBaAMBAOTCA HOBbIE 3HAYEHUS C
MCNOMb30BaHMEM MHOXECTBEHHOW MMMyTauUn BNNOTb 40 AOCTUXKEHUS
CXOOMMOCTU C 3a4aHHON TOYHOCTbIO
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PesynbTtathl: Study 1 and Study 2

Type of therapy

Rho for EGFR- and ClI

(95%)

Rho for Unknown
and CI (95%)

Rho for EGFR+
and CI (95%)

Xumumnotepanus
(N=580), Study 1

052 (0.2%0.73)

068 (0.59:0.75)

0.67 (0.48:0.79)

TapretHasa Tepanu4
(N=597), Study 1

057 (0.22;0.80)

0.78 (0.72:0.84)

077 (0.62;0.86)

TapreTHas Tepanug
(N=103), Study 2

0.86 (0.64;0.95)

Study 1: NSCLC stage llIb/IV,ECOG 0-1,line 1 asians
Study 2: NSCLC stage IllIb/IV,ECOG 0-1line 1, white

15




PesynbTaThl:

Study 3:

Study 3 (N=353)

Rho
Group and CI (95%)
PD-L1< 25 0.73 (0.65;0.79)

25 < PD-L1<90 0.88 (0.81,0.93)

PD-L1>90 0.70 (0.52;0.83)

16



cy)XOeHue NpMMeHeHUs AaHHOro noaxoaa B nutepaTtype

Table 3 Individual-level association between real-world progression-free survival and overall survival in metastatic breast cancer

(mBC) patients after diagnosis of mBC, according to mBC subtype

Patients p coef 95% CI
™
Chematherapy only 1804 081 0.79-082
Chemotherapy and targeted therapy o9 073 069-076
HR + /HERZ +
Chemaotherapy only 84 033 012-052
Endocrine therapy only 342 043 032-053
Chematherapy and endocrine therapy 85 072 058-082
Chemotherapy and targeted therapy 674 067 061-072
Chemotherapy, targeted therapy, and endocrine therapy 1036 0.78 074-082
Endocrine therapy and targeted therapy 228 071 061-078
HR — /HERZ +
Chematherapy only 75 067 051-078
Chemotherapy and targeted therapy 1164 0381 078 -0384
HR + /HERZ —
Chematherapy only 1631 058 054 =061
Endocrine therapy only 5545 066 064 =068
Chemotherapy and endocrine therapy 3383 0.78 076 -079
Chemotherapy and targeted therapy 699 045 039-051
Chematherapy, targeted therapy and endocrine therapy 1518 0.70 067 -073
Endocrine therapy and targeted therapy 492 061 051-070

Abbreviations: mBC, metastatic breast cancer; HR +, presence of hormone receptor; HR —, absence of hormone receptor; HER2+, human epidermal growth factor

receptor 2 (HER2) protein overexpression; HER2 —, no HER2 protein o xpression; TN, triple negati
Correlations are expressed as Spearman's p coefficient with 95% confidence interval (95% Cl)

Association between progression-free 2
survival and overall survival in women receiving
first-line treatment for metastatic breast cancer:
evidence from the ESME real-world database

Coralie Courtinard'?, Sophie Gourgou®*, William Jacot**®, Matthieu Carton’, Olivier Guérin®, Laure Vacher®,
Aurélie Bertaut'®, Marie-Cécile Le Deley'", David Pérol'?, Patricia Marino'*', Christelle Levy'®, Lionel Uwer'®,
Geneviéve Perrocheau'’, Renaud Schiappa'®, Florence Bachelot'®, Damien Parent®, Mathias Breton?,
Thierry Petit??, Thomas Filleron?®, Agnés Loeb?®, Simone Mathoulin Pélissier'®, Mathieu Robain?,

Suzette Delaloge? and Carine Bellera'?*"

. cancers [MbP1

Article

Real-World Therapy with Pembrolizumab: Outcomes and
Surrogate Endpoints for Predicting Survival in Advanced
Melanoma Patients in Germany

Peter Mohr ), Emilic Scherrer 2, Chalid Assaf 74, Marc Bender !, Carnla Berking ¥, Sheenu Chandwani 2,
Thomas Eigentler **0, Imke Grimmelmann 7, Ralf Gutzmer *7, Sebastian Haferkamp *, Jessica C. Hassel 10,
olf Herbst "0, Ruisuan Jiang 70, Katharina C. Kihles ", Clemens Keepler ?,
o Ulrike Leiter ®, Carmen Logquai ', Friedegund Meier 15950, Claudia Plahler 17,
» Dirk Schadendorf 170, Maximo Schiavane ', Gaston Schley 21, Patrick Terheyden 2,

o Jens Ulrich 2, Jochen Utikal 2420, Carsten Weishaupt *0, Julia Welzel 700
and Michael Webchenthal 7'+

Clinical Research Article

Combination of Mitotane and Locoregional
Treatments in Low-Volume Metastatic
Adrenocortical Carcinoma

Alice Boileve,"* Elise Mathy,"* Charles Roux,? Matthieu Faron,®
Julien Hadoux,' Lambros Tselikas,” Abir Al Ghuzlan,' Ségoléne Hescot,® 17
Sophie Leboulleux,' Thierry de Baere” Livia Lamartina,’
Frédéric Deschamps,” and Eric Baudin'



OGcyxaeHue

e Mubl 06Hapyxunu koppensuuto mexgy PFS n OS B n3y4yeHHbIX JaHHbIX.
Hanbornee cunbHasa Koppendauusa Habnoganack npu TapreTHou Tepanuu.
Ona umyHHOTepanumn oHa Oblfa yMepeHHON.

e OTU KOppensaunm BapbnpoBanunucb Mexay uccriegyemMbiMu rpynnamu,
pasgerneHHble Ha cTpaTbl no myTauum EGFR nnu no ypoBHIKO aKcnpeccum
PD-L1.

e PFS aBnsertca meHee nHpopmaTMBHOMN CypporaTHOM KOHEYHOWN TOYKOM
ana OS npu xmumuoTepannu
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AKTyanbHOCTb Hay4YHOro Bonpoca

PFS — BannoupoBaHHaa KoHe4Hasa Todka gnsa OS?

Frequently asked questions on surrogate endpoints in
oncology-opportunities, pitfalls, and the way forward

Abhenil Mittal,” Myung Sun Kim,” Shenna Dunn,® Kristin Wright,® and Bishal Gyawali®®"*

“Department of Oncology, Northeast Cancer Center, Northern Ontario School of Medicine, Sudbury, ON, Canada

®Hematology/Medical Oncology, Compass Oncology, Portland, OR, USA
“Department of Medicine, Queen’s University, Kingston, Canada

4Department of Oncology, Queen’s University, Kingston, Canada

“Department of Public Health Sciences, Queen’s University, Kingston, Canada
"Division of Cancer Care and Epidemiology, Queen’s University, Kingston, Canada

Frequently asked questions on surrogate endpoints in oncology-
opportunities, pitfalls, and the way forward Mittal, Abhenil et al.

eClinicalMedicine, Volume 76, 102824







CypporaTHble N KIIMHN4YeCKnNe KOHe4YHble TOYKU

O iy
Qeoeoe..-. . @ O,

Randomization Evidence
and initiation of Initiation of Discontinuation of disease
primary therapy next-line-therapy Recurrence of treatment progression Death

Overall survival

Progression free survival

Time to progression

Event free survival

Disease free survival

Time to treatment failure ~

Time to next treatment
Delgado A, Guddati AK. Clinical endpoints in oncology - a primep.

Am J Cancer Res. 2021



!oppenﬂuuﬂ | |Mpc0|-|a

i (@i — 2)(y: — 9)

Tay = — > - o
\/Zizl(ﬂlz —Z) \/Zi=1(y«: — ) 1 HopmanbHble pacnpegeneHua

where 2. KosddnmymeHTol MMeT 3HAUYEHNA

+ 1 is sample size oT-1pao0 1
e X;,Y; are the individual sample points indexed with /

« T = % Z?=1 x; (the sample mean); and analogously for y.
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MaTtemMaTunyeckasa peanunsayunsa

<1

Ilycts ty;, ty; - Bpems coObrTuimt u O;; =1 B caydae ecan ty; - IeH3ypUpOBaHO

n 0;; = 0 B cayuae, ecan t;; - He nensypuposaHo. IIycrts Taxke S, (tk) -
BePOsATHOCTD BBIXKVMBAHVIS

IIpeoOpasyem t;;, t,; , HOpMaAbHO paclpedeAeHHbIe BeANYNHDI Z; U Z, AAS
Aa/AbHeNIIero 1croAb3osanms kosddunnenta [ Inpcona

_ A B A ® - pyHKIISI HOPMAABHOTO
= ¢! (1 — 51 (fl)) Zo = O 1 (1 — S2(t2)) pacrpeaeAeHusI

S - GpyHKUMSA BBIKMBaeMOCT!U

e Ilycrs zj; U z,,- 0003HAUAIOT IIapbl BO3MOXKHBIX LIEH3yPUPOBaHHBIX
HOPMa/AbHBIX OTKAOHEHUII IIPY CTATyCax Oq; Oy

e [loayuyenme HauaabHOIO 3Ha4YeHu r, Koppeasuun [lupcona u3
HeIeH3YPUPOBaHHBIX I1ap Z; U Zy;
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MaTtemMaTunyeckasa peanunsayunsa

HeoGxoanumo nioarotosuts M gataceTos ¢ “HelleH3ypUpPOBaHHBIMU” Z 13 U Z

e 00e BeANYIMHEI HEIEH3Y PN POBaHbI, OCTaBAsIEM TaK

e Ogna n3 BeanuuH z1 nan z2 - 3anleH3ypuposana. Toraa
“pactensypupyeM”’ Hy>KHYIO 110 CAeAYIOIIEeMY aATOPUTMY:

IHoay4aeT 3Ha4deH1ue

RN CAy4aMHOTO 4rcaa U3
A N -~ (1 2
ET i ; rFo<2i, — Iy 3a4aHHOTO paciipejeaenus N,
ST At OAHOMEPHOIO HOPpMaAbHOTO

pacrpeseaeHn:

® ecau 0oOe BeAMYMHBI “3alleH3ypUPOBaHHbI”, TO BBIIIOAHNUTD
[I00YEPEAHO I10 OTHOEIIHUIO K Z 1 M Z o IIPEABIAY LIV IIIar
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MaTtemMaTunyeckasa peanunsayunsa

e /Jas Kaxkaoro rnoayyeHHoro M aaracera ¢ “HelleH3ypUpPOBaHHBIMU Z 1 U
Z 5;j TIOAYIUTb I

® HOBTOpI/ITI) IponiAansle mary, HOo € NC1104b30BaHVIEM I‘]- BMECTO I’

e JITtepallMOHHBIN IIPOLIECC IIOBTOPSETCA A0 CXOAVUMOCTH I B KaXKA0OM
HaOoOpe AaHHBIX (B IIpejeaax >KeAaeMOol TOYHOCTH ¢€)

e Ha nocaeaHeM I1are Mul IIpeoOpa3syeM Ka>KABI Ij IO CAeAYIOIIen
dpopmye:
(r) _ —1/.. —(t) —_ aq—1 (1)
r;’ =tanh™ (r;). Aanee ;= M7 3 . r;

e Toraa ¢puHAABHBIM KODPPUIINEHTOM KOppeAsnun OyAeT 3HaUYeHNe:

fw = tanh (F")) B



Additional slides:

Results:

Group

,Immunotherapy

Rho for EGFR=0
and CI (95%)

0.749 (0.65;0.82)

0.882 (0.79;0.93)

0.764 (0.550.88)

Rho for EGFR=1
and CI (95%)

0.623 (0.35:0.8)

0.74 (0.30.92)

0.878 (0.39;0.98)

No separation
and CI (95%)

0.729 (0.65;0.79)

0.882 (0.810.93)

0.705 (0.52;0.83)
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Additional slides:

(1) Let(zy7,22i), | i < n, denote the pairs of possibly censored normal deviates of the original sur-
vival times of the sample, and the corresponding status indicators (81;, d5;) as defined previously.
Obtain a starting value rg of the Pearson correlation from uncensored pairs (z1;, Z2i)-

(2) Produce M data sets with ‘uncensored’ normal deviates z

\,luand 4211(1 SiEml<j<M)as

follows (for choice of M see end of Section 4):

e If both zy; and z,; are uncensored then z

**lu <« z1; and z’ﬂj <« 72, where a < b means a

receiving the value of b.
e Censored z; and/or z,; are made ‘uncensored’ by imputation, conditional on the censoring
values z;; and/or z,;, and by using conditional normal distributions:

(a)

(b)

()

RN

If only z1; is censored then z_lU N (ro‘,z,, (l - rg)) and 3’2!}' <« Z71;, where
!
2172
RN
a <—b D means that a receives the value of a random number from the specified
az=>

distribution D subject to the condition a > b. N (rOZZf. (l - rg)] is the univariate nor-
mal distribution resulting from slicing through the standard bivariate normal distribution

parallel to the z;-axis at the value of z2;.
. RN
If only z5; is censored then z;; <= zy; and z;; <—— N (roz1i, (1 —r2)). Here, the

'
22U>721

univariate normal distribution results from slicing through the standard bivariate normal
distribution parallel to the z»-axis at the value of zi;.

If both z;; and z,; are censored then a few steps (say 10) of iterating between (a) and (b)
are required (more precisely, start with step (a), then step (b) w1th z1; replaced by z/; i
from the previous step, then step (a) again with 421 replaced by z5; ; from the previous
step, then step (b) again with zy; replaced by z/;; ; from the previous step, etc.). These
Markov Chain Monte Carlo (MCMC) steps [19] permit to arrive at pairs of ‘uncensored’
normal deviates, representative for the respective sector of the bivariate standard normal
distribution with working correlation ry.
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Additional slides:

(3) For each of the M data sets, obtain Pearson correlations r (1 < j < M) from all now ‘uncensored’

(4) For each of the M data sets, update the imputed z/

&)

(6)

normal deviates.

24;; and/or 25 j analogously to step 2, now using
r;j instead of ro. However, no new random number generation is needed: in fact the normally dis-
tributed random numbers in step 2 are based on underlying uniformly U(0,1) distributed random
number@ and the latter are reused to update the normal deviates based on the most recent values of
r,-"’ ‘“11; and z “21;

The iterative process of updating the imputed normal deviates based on the current value of r;
within each of the M data sets and then of updating r; based on the most current values of the
normal deviates is repeated until convergence of r; within each data set (within a desired precision
£).

Finally, point and interval estimates of ry are obtained based on the data completed at the final
iteration step following Rubin [20]. Because the distribution of r general]y 1s skew, each of the final

r; is transformed to r“ tanh ™' (r;). Then 7@ = M ! Z;‘ r var( ) (n —3)~!, and the

between-imputation variance B = (M — 1)~! > j ( @) —F{”)z The total variance of #*) then
followsas T = (n —3)"! + B(M + 1)/M. Now Fy = tanh (r(”) and the corresponding limits
of a two-sided 100(1 — «)% confidence interval are [tanh ( @ + ldf. 1—-a/2 f)] with degrees of
freedom df = (M — 1) [1 + M/ (B(M + 1)(n — 3))]?, again following Rubin [20].

29



Additional slides:

FDA guide

Endpoint Advantages Disadvantages
Overall « Easily and precisely measured » May be affected by switch-over of
Survival « Generally based on objective and control to treatment or subsequent
quantitative assessment therapies

« Needs longer follow-up

« Includes noncancer deaths
Symptom o Generally assessed earlier and with | « Blinding is important for assessing the
Endpoints smaller sample size compared with | endpoint
(patient- survival studies « Potentially subject to assessment bias,
reported particularly in open-label studies
outcomes) » Lack of validated instruments in many

disease areas

« Definitions vary among studies

« Balanced timing of assessments among
treatment arms is critical

Disease-Free

« Generally assessed earlier and with

« Potentially subject to assessment bias,

Survival or smaller sample size compared with | particularly in open-label studies
Event-Free survival studies » Definitions vary among studies
Survival  Generally based on objective and « Balanced timing of assessments among
quantitative assessment treatment arms is critical
« Includes noncancer deaths
Objective o Generally assessed earlier and with | « Definitions vary among studies
Response smaller sample size compared with | « Frequent radiological or other
Rate survival studies assessments
« Effect on tumor attributable to » May not always correlate with survival
drug(s), not natural history
« Generally based on objective and
quantitative assessment
Complete o Generally assessed earlier and with | « Definitions vary among studies
Response smaller sample size compared with | « Frequent radiological or other

survival studies

« Effect on tumor attributable to
drug(s), not natural history

« Generally based on objective and
quantitative assessment

assessments
+ May not always correlate with survival
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