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How to do a critical appraisal of scientific papers

Expert: Dr Bostjan Seruga, Institute of Oncology Ljubljana, Ljubljana,Slovenia

Discussant: Dr Arnoud.Templeton, St. Claraspital Basel, Basel,Switzerland

Extract from the e-ESO policy

The website (contains, presentations aimed at providing new knowledge and competences, and is intended as an informational and
educational.tool mainly designed for oncology professionals and other physicians interested in oncology.

These materials remain property of the authors or ESO respectively.

ESO'is nhot responsible for any injury and/or damage to persons or property as a matter of a products liability, negligence or otherwise, or
from any use or operation of any methods, products, instructions or ideas contained in the material published in these presentations.
Because of the rapid advances in medical sciences, we recommend that independent verification of diagnoses and drugs dosages should be
made. Furthermore, patients and the general public visiting the website should always seek professional medical advice.

Finally, please note that ESO does not endorse any opinions expressed in the presentations.
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How to do a critical appraisal of scientific-papers

Expert: Bostjan Seruga, MD, PhD

Division of Medical Oncalogy, Institute of/Oncology Ljubljana and University of Ljubljana,
Slovenia

Discussant:Arnoud J. Templeton; MD

Deparntment of Oncology, St. Claraspital Basel and University of Basel, Switzerland

College of the European School of Oncology
Offering a structured educational pathway and opportunities to enhance your oncology career
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Dedicated Online Sessions
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= WHhy can our critical thinking be compromised?

Lack of knowledge

. Exhaustion Other influence our thinking
and necessary skills

(despite having knowledge and skills)

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



. What is conflict of interest (COI)?
B€  (=clash between requirements and interests)
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Financial AEY) Intrinsic 9 ’g;g

* Payments from pharamaceutical * Engage-and publish research to
industry influence our'perscribing achieve career advancement
practice

A\ . * Receive accolades from peers and
* Experts on guidelines committees orofessional societies

have \substantial-financial COI . ]
* Be competitive for grant funding

* Declaring COl'may not prevent bias

Daylian and Detsky, JAMA 2008; Booth and Detsky, BMJ 2019; Tannock and Joshua, Ann Oncol 2019; Gray et al, JCO 2007

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology
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Why to use toxic and expensive cancer drugs?
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* To improve quality of life (Qol)

These are patients-centered

and/or outcomes (i.e. relevant endpoints)

* To improve overall survival{OS)

Unfortunatly, cancer trials do not necessarily measure these
outcomes

Surrogate measures (endpoints) are not a direct measure of clinical

benefit

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology
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The P-value is a number,
calculated from a
statistical test, that
describes how likely you
are to have found a
particular set of
observations.if the null
hypothesis were true:

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology

P-values and
significance testing are
often misunderstood
and misused
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* P-value does not measure the probability that a hypothesis is'true, or the
probability that the data were produced by the chance alone

* Scientific and policy decisions should not be based only on p< 0.05

* A P-value, or statistical significance, does not measure a size of an effect or the
importance\of aresult

* By itself, a P-value does not provide a good measure of evidence regarding the
maodel-or hypothesis

American Statistical Association

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology


https://www.amstat.org/asa/files/pdfs/P-ValueStatement.pdf

=2  What are relevant questions about a
@€ "positive" randomized clinical trial (RCT)?
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 What is the endpoint?

e What is the effect size?

 What is tolerability?

* How.doall'these matter to patients in everyday clinics?

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology
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Proportion of RCTs, %
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N=602 RCTs
100+
80
Industry funding
Overall survival
60 - \
40+ 2
204
1 Progression-free survival
1975-1984 19851994 1995-2004 2005-2009 2010-2020

Year

Evolution of the Randomized Clinical Trial in the Era of Precision Oncology

Joseph C. Del Paggio, MD; John S. Berry; Wilma M. Hopman, MA; Elizabeth A. Eisenhauer, MD; Vinay Prasad, MD;

* Contemporary RCTslargely measure
putative surrogate endpoints such as
progression-free survival (PFS)

* They are almost exclusively funded
by the pharmaceutical industry

JAMA Oncology May 2021 Volume 7, Number 5

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



= Progression-Free Survival: Meaningtul or
@€ Simply Measurable?

Christopher M. Booth and Elizabeth A. Eisenhauer, NCIC Clinical Trials Group, Queen’s University, Kingstot, Ontane.Lanada
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* Disease progression was intended for use in clinical trials to screen
new drugs

* It was intended to describe-what happens to tumor during therapy —
not to infer a meaningful benefit to-a patient from those changes

 What improvement-in PFS (and other similar endpoints) means for
patients?

* Is their'prognosis (OS) improved?
« Istheir HRQoL improved?

JOURNAL OF CLINICAL ONCOLOGY

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



e The Strength of Association Between Surrogate End Points
€5 and Survival in Oncology
‘@jg; A Systematic Review of Trial-Level Meta-analyses
=== =.’ Vinay Prasad, MD, MPH; Chul Kim, MD, MPH; Mauricio Burotto, MD; Andrae Vandross, MD
5 strenaiotiristievel conelations i meta-anabyes * 36 articles in\which'65 specific
N o Lo correlations between a'surrogate end
(] Medium point and survivalwere identified
25 L] igh
s *“52% correlations were of low
£ strength’(r < 0.7), 25% were of
g1 medium strength (r > 0.7 to r < 0.85),
"y and 23% were highly correlated (r 2
N 0.85) with survival
4 (= —— - * All validation studies use only a

Neoadjuvant Adjuvant Metastatic Locally Advanced
Treatment Setting
low correlation (r = 0.7), medium strength correlation (r > 0.7 to
r < 0.85), and high correlation (r = 0.85).

subset of available trials.

JAMA Internal Medicine August 2015

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology
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Why surrogate endpoint may not predict outcomes
@& in clinically relevant endpoint (0S)?
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 Technical factors - PFS is not measured appropriately/accurately
* measurement bias, evaluatuon bias, attrition'bias; informative censoring

* Surrogate endpoint does not predict OS, drug may change
relationship betweencsurrogate endpoint and OS

e Surrogate endpoint may not'have a causal role in the hard endpoint (e.g.
pCR), off target effect independent of the disease process, post-progression
disease growth is accelerated

Kemp and Prasad, BMC Medicine, 2017

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology
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What is informative censoring?
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Patients may be taken off study before
progression for reasons such as: toxicity, \G)
patient or physician preference, initiation
of nonprotocol therapy

Higher risk:
median overestimated

= Estimate

Free Survival
=
(]
-

(probability)

Informative censoring occurs when
censored patients are at a different risk'for
treatment failure than'those who remain
on study (they are not censored at random)

5::
I
I

0.2 1

Progression

if informative censoring is differential

(occurs more'often in the treatment than in 0 6 M Moqyg 24 30 36 42 a8
the-control group), then the efficacy of the Time Since Treatment Initiation (months)
intervention may be falsely over-estimated

Campigotto and Weller, J Clin Oncol, 2014; Templeton et al, Nat Rev Clin Oncol, 2020

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology
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= Everolimus in Postmenopausal Hormone-
& Receptor—Positive Advanced Breast Cancer
Y

=y José Baselga, M.D., Ph.D., Mario Campone, M.D., Ph.D.,

PFS oS

B Central Assessment

100- Hazard ratio, 0.36 (95% Cl, 0.27-0.47) 100
90— P<0.001 by log-rank test
HR =0.89 (95% Cl=0.73-1.10)

—~ 80— =] Log-rank P=0.1426

& 'IJ- Everolimus pl 80 - ?

- 70 - plus exemestane > _ )

S (median PFS, 10.6 mo) > Kaplan—Meier medians

& 60+ = EVE + EXE: 31.0 months

%S 50 4 5 60 _ PBO+EXE: 26.6 months

l.g__ul u

F . B

= 404 Ve “—

| g 2. 40 -

-E 304 | TR . E

a 204 Placebo plus exemestane '"'.._UL £

o (median PFS, 41ftno) . | e===== - 8 59 O Censoring times
. a — EVE + EXE (n/N =267/485)
T T | ] I T I I [ T I | 1 —_— —
0 6 (12 18 24 30 36 42 48 54 60 66 72 78 PBO+EXE [n'FN - 143}239}
D T T T T T T T T T T T T T T T T T T T T T T T T 1
Weeks 02 46 810121416182022242628303234 36384042 44 46 4850

No. at Risk Mo. at risk Time, months

: EVE+EXE 485471 448 420 414 300 373 347 330 311 202 270 266 248 232 216 106154 118 91 58 30 23 11 1 0
\ergmis 485 385 281 7QINddy 13J67 43 28 18 9 3 2 0O PEO+EXE 230232220211 201 104 182 170 162 153145 130 120 113100102 08 77 56 41 28 18 8 5 1 0

Placebo 239 163794 55 .33 20 11 11 6 3 3 1 0 0

26.8%_ and 6.1% of the patients receiving everolimus and placebo, respectively, withdrew from the
study prior to progression owing mainly to treatment-related adverse events.

Baselga et al, NEJM 2012 Piccart et al, NEJM 2014

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



B Central Assessment

m e With metastatic breast cancer

PFS

100- Hazard ratio, 0.36 (95% Cl, 0.27-0.47)
90- P<0.001 by log-rank test

g 80— |I .

= 70- b- Everolimus plus exemestane

S (median PFS, 10.6 mo)

g 60

S 50- )

> -l L

= 40- ., A6.5m0

B =V

8 30 Y

-E Yeua-_o0

a  20- Placebo plus-exemestane< “L.,

0 (median PFS, 4.1'ho) vt Yy
0 I | I I I I I I I I I I 1
0 "6 "12 18 24 _30 36 42 48 54 60 66 72 78
Weeks

No. at Risk
Everolimus_ 485> 3857281 201 132 102 67 43 28 18 9 3 pi 0
Placebo 239168 94 55 33 20 11 11 & 3 3 1 0 0

Baselga et al, NEJM 2012

100+
80
® | 80-
E 70
& 60
S 50-
g 40+
D
8 30-
g 204
10
0
No. at Risk
Everolimus
Placebo

Influence of censoring on conclusions of trials for women () o

Arnoud J. Templeton ™', Olga Ace™', Eitan Amir®, Francisco Vera-Badillo®,
Alberto Ocana ", Gregory R. Pond®, lan F. Tannock **

Time-to-treatment-failure (TTF)
discontinuation of treatment for any reason is
considered an event

Hazard ratio, 0.68 (95% Cl, 0.60-0.78)
P<0.001

— Everolimus plus exemestane
Al.1l. mo (median TTF 3.4 mo)

Placebo plus exemestane
(median TTF 2.3 mo)

o
R
el

458 385 281 201 132 102
239 168 94 55

T T T T
6 12 183 24 30

67 43 28 18 9 3 2 0
a8 20 11 I & 3 3 1 U 0

Templeton et al, EJC 2015



= Informative censoring of surrogate end-point data in
@& phase 3 oncology trials
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* Of 73 oncologic RCTs with significant surrogate time-to-event-endpoints

* 33 (45%) RCTs reported significant benefit in/QS (concordanttrials)

* 40 (55%) RCTs did not reported significant benefit in\OS (discordant trials)
* Significant differential censoring.in‘surrogates was 43% (17/40) and 51% (17/33)

in discordant and concordant trials, respectively.

* significant censoring'imbalance in the experimental arm occurred only in
discordant trials (15% vs 0%, p=0.033) while excessive censoring in control
arm/occured moreoften concordant trials (28% vs. 52%, p=0.036)

» After'sensitivity,analysis, 50% and 15% of the discordant and concordant trials
lost their'statistical significance in the surrogate

S. Gilboa et al. | European Journal of Cancer 133 (2021)

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology
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* OS rather than surrogate endpoint is the primary:endpoint

* Analysing intention-to-treat population

e Time-to-Treatment Failure (TTF) as an endpoint'(it can be compared
to other surrogate endpoints

 TTF includes.discontinuation of treatment as failure
* Transparent reporting of censoring

 Sensitivity-analyses
* Worst ¢ase (assuming all censored patients had progression)
«Best case (assuming none of the censored patients had progression)

Templeton et al, Nat Rev Clin Oncol 2020

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



=32  Association between progression-free survival and patients’
@i'.. quality of life in cancer clinical trials
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* 325 RCTs in advanced or metastatic solid tumorspublished-between
2010-2015

Thomas ). Hwang "'** and Bishal Gyawali ©='"**

* 190 (54%) RCTs included.Qol endpoint,’ 147 RCTs reported QolL
outcomes

* Fheassociation between PFS and improvement in global QoL was
weak (r=0:34; AUC =0.72)

Int. ). Cancer: 144, 1746-1751 (2019)

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



AN curopean
School

n u

‘.' Oncology

YOU CAN'T SPELL
"PHARMACEUTICAL"

THOUT "HARM"

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



i3
c

s
p

« Patients in daily practice are older and have more comorbidities

@&  Under-Reporting of harm in clinical trials

* Under-reporting of harm in clinical trials because of
- Under-reporting of symptomatic adverseevents by physicians
- Inadequate reporting

- Short follow-up misses long-term toxicities and serious toxicities
which may only become apparent in post-marketing phase

Seruga et al, Lancet Oncology 2016
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E|S . How good are physicians in O e
C D =3 reporting of harm in clinical trials?
>

* Physician’s reporting of symptomatic AEs lacks reliability

* Agreement between different physicians is moderate at best;
different symptoms ratings can'affect treatment decisions

* Physicians under-report the incidence and severity of symptoms
compared to reports of patients

* Physician‘s'reports better predict unfavourable clinical events
(e-g/death, .ER visits) than patient’s reports

¢ Patient's\reports better reflect underlying daily health status

than clinician reports
Atkinson et al, Qual Life Res, 2012
Pakhomow et al, Am J Manag Care, 2008; Basch et al, JINCI, 2009
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e Reporting of Serious Adverse Drug Reactions of Targeted
WP Gncoogy . . . : s .
e Anticancer Agents in Pivotal Phase III Clinical Trials
wmy
SE; i:i Bostjan Seruga, Lynn Sterling, Lisa Wang, and Ian F. Tannock

Updated drug labels NOT reported in NOT reported in
for 12 targeted agents initial drug labels pivotal RCTs
All Serious ADRs 49% 39%
58% 39%

ADR: Adverse Drug Reaction; RCT; Randomized Clinical Trial

VOLUME 29 - NUMBER 2 - JANUARY 10 2010

JOURNAL OF CLINICAL ONCOLOGY
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 Patients

- do not know what symptoms to expect

- prolongation of life by potentially toxic treatments might not always
be a priority for patients

« Regulators (and payers)
- may hot appropriately'balance risks and benefits
-\ underestimates of the costs of managing harm




=  An important step forward:
Clinical value scales
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Clinical value and not statistical Substantial benefit
significance should be used as . |
a criterion of importance Substantial benefit

J

Clinical value @\phasue \

|mprts ) 0 :
durat " and qum |vaI

Curative setting Non-curative setting

Cherny et al, Ann Oncol, 2017
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&= Only a minority of studies evaluating drugs in
@& non-curative setting demonstrate clinical value
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Studies evaluating cancer medicines approved by
EMA since 2016 and by FDA since 2020

ESMO-MCBS Scores

Non-curative setting:
107/280,(38;2%) of studies evaluating

Non-curative setting Curative setting

36 agents\approved by EMA score 4 or 5
t. Curative setting:
: \ 36/38 (94,7%) of studies evaluating
£ . agents approved by EMA score A
Ty 3 : ESMO-MCBS Scorecards

https://www.esmo.org/guidelines

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



™ Do Contemporary Randomized Controlled
¢~ Trials Meet ESMO Thresholds for Meaningful

E
C wi: (Clinical Benefit? : “\\\\O\)E\

e 277 RCTs evaluating systemic therapy for breast cahcer, NSCLC,; CRC,
and pancreatic cancer published 2011-2015 reviewed

* Experimental therapy was statisticaly superior to the control arm in
138 RCTs (50%)

 of these, results of,only 43 (31%) RCTs met the ESMO-MCB clinical benefit
treshold

* Among the 226,RCTs for which the ESMO-MCBS could be applied,
31% (70/226) were designed to detect an effect size that could meet
ESMO-MCBS thresholds.

Del Paggio et al, Ann Oncol, 2017

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology
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lE Efficacy — Effectiveness Gap
C 1 = all patients with_cancer
2 = all patients withouticomorbidities
3 = all patients.enrolled into-trials
4 = cancer patients eprolled into pivotal trial
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Can results from the pivotal
clinical trial be applied

to our patient in everyday
clinical practice?

our patient in
everyday clinic

A

Courtesy of Dr. A. Templeton

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



& Translating clinical trials to clinical practice: outcomes
26t s of men with metastatic castration resistant prostate

. cancer treated with docetaxel and prednisone
@& in and out of clinical trials’

A.J. Templeton’, F. E. Vera-Badillo', L. Wang?, M. Attalla’, P. De Gouveia’, R. Leibowitz-Amit1,
J. J. Knox', M. Moore', S. S. Sridhar?, A. M. Joshua', G. R. Pond?, E. Amir? & |. F. Tanpack™

Patients treated with 3- | Routine | Clinical
weekly docetaxel practice trials

(2001-2011) N=314 | N=43

. \ Y A
Median #A\y@\s PR\ 6- 8 9.5 <0.001
Median-OS (mo) 13.6 20.4 19.3 < 0.001

’Fe%\@beema 3% < 0.001

Death during therapy 3% ns

Amnals of Oncology 24: 2972=-2977, 2013
dod: 10, 1083 annoncmdt397
Published onling 14 Octobar 2013




(S — — aEnqmn Original Investigation | Oncology
lEB §E§"' Assessment of Outcomes Associated With the Use of Newly Approved
C D @@ Oncology Drugs in Medicare Beneficiaries
4Rn Zmn
> NEP SnF Angela K. Green, MD, MSc; Michael Curry, MS; Niti Trivedi, MPH; Peter B. Bach, MD, MAPP; Sham Mailankody, MBBS

Compared > 11,000 trial patients with > 9,000 SEER-Medicare patients

Vemurafenib, melanoma, 2011 . . .
Clinical trial intervention arm - ¢ MEdlan dage In SEER-MEdlcare 72.7
SEER-Medicare - e H H

Abiraterone and no prior docetaxel, yrs (VS. 61 yrs n trlal patlentS)

prostate, 2012 - o
Clinical trial intervention arm —— ° Medlan OS among SEER'MEdlCare
SEER-Medicare \ patients was shorter than among

Axitinib, kidney, 2012 - . o o o
Clinical trial intervention arm ___ __ r 3BV patlents In the CIInlcaI trlal
SEER-Medicare  »=\ | —= intervention arm (-6.3 mo)

Everolimus, breast, 2012
Clinicdl trigl interventionarm 1\ | I * Dose reductions or single
SEER-Medicare - o .

Nab-paclitaxel, NSGLC, 2012, “ perscrlptlons were more commmon
Clinical tffalintgrvention arm - among SEER-Medicare patients
SEEFkl'u_'Iedicare - _

0 10 20 30 40 50

Median survival, mo JAMA Network Open. 2021
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:=="' Evolution in the eligibility criteria of randomized controlled trials
WP, for systemic cancer therapies
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@3 &F A Srikanthan®, F. Vera-Badillo®, J. Ethier *, R. Goldstein®, AJ. Templeton®, A, Qcana®, B.Sertiga
E. Amir*”
* 86 protocols written between 1987 and 2012 analysed for eligibility
criteria

* Proportion of screened patient,,who 'were excluded from trials
increased from 9% to 18%(over a 10 year period (P for trend <0.001)

* Increasing frequency of exclusion of patients with: prior
cerebrovascular events; coagulation/bleeding disorders, prior
gastrointestinal bleeding, cardiac co-morbidities, based on concurrent
medication

* Decreasing frequency of exclusion in: upper age limit usage and
leukopenia

Cancer Treat Rev, 2016



i3
c

=" Conclusions
-

s
p

* For various reasons our critical thinking can be compromised

* Cancer trials often do not directly measure and report patient-
centered outcomes

 While presentation of benefit'of new anticancer therapy may be
overly optimistic, harm may be underreported in RTCs

* Consider clinical value of new therapies and generalizability of
results of RCTs in everyday clinical practice

ESCO Online Sessions @ ESCO.org | ©2021 The European School of Oncology



To share your e-Eso experience use:

2 e-Session e £SO
Cc
' Question & Answer Session

2 Chat

To:  All panelists v

7 Y @v

Raise Hand

Click on the Q&A button
to send your guestions and comments

e-Sessions via e-ESO.net | ©2021 The European School of Oncology



amam To share your e-Eso experience use:

#e_ESO

The next e-ESO Session

will take place on 27" April 2022, at the same time

Things about early breast cancerithat Keep s up at night

Expert: Prof Olivia Pagani, Riviera-Chablais Hespital,-Rennaz, Switzerland

Discussant: Dr.Elzbieta-Senkus, Medical University of Gdansk, Gdansk, Poland
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