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Hampton Roads: one of highest PCa

PCa: 2d leading cause male cancer deaths mortality rates in the nation
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A layman's guide to reading
medical research

Goal: Learn more about PCa research

o Understand latest discoveries (basic/translational research)
o Educate/self-advocate (clinical trials/treatment options, FDA approved, efficacy/side effects)



The Big Picture

Example Cancer resources

e American Cancer Society: www.cancer.org/cancer/prostate-cancer
* Prostate Cancer Foundation: www.pcf.org/about-prostate-cancer
* National Cancer Institute: www.cancer.gov/types/prostate

e Mayo Clinic: www.mayoclinic.org/diseases-conditions/prostate-
cancer/symptoms-causes/syc-20353087

 Johns Hopkins Medicine: www.hopkinsmedicine.org/health/conditions-and-
diseases/prostate-cancer

» Wikipedia: not as your only resource
* Scientific Research Literature: Reviews, Primary papers

MAYO '.‘-1)
Prostate Cancer CLINIC £ J LR
§ F°‘:$“ m NATIONAL CANCER INSTITUTE @y JOHNS HOPKINS o

:::::::
WIKIPEDIA
The Free Encyclopedia



http://www.cancer.org/cancer/prostate-cancer
https://www.myprostatecancertreatment.org/en-US/Prostate-Cancer-Treatment-Options/Active-Surveillance-For-Prostate-Cancer
http://www.cancer.gov/types/prostate
http://www.mayoclinic.org/diseases-conditions/prostate-cancer/symptoms-causes/syc-20353087
http://www.hopkinsmedicine.org/health/conditions-and-diseases/prostate-cancer

1st Challenge: Find the right paper!

e Skim literature — use key words...active surveillance, prostate cancer imaging
screening, prostate cancer therapy, biochemical recurrence, castration resistance, metastasis
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Considerations...Impact Factor

* A measure of the yearly mean number of citations of articles
published in the last two years in a given journal.

* Frequently used as gauge for importance of a journal to its
field.

Impact factor o .
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2nd Challenge: Understand the paper!

* Science literature is not necessary
beautifully written literature.

* In many cases — it is like reading a
completely different language!
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Why are you reading this scientific paper?

Educate/ Self-advocate re. medical care
Keep up with new scientific advances
Need to present a paper for journal club
Writing a review of about the field

m o 0O ® >

Learn a new scientific method for lab



WHAT ARE YOU LOOKING FOR?

DIAGNOSIS/THERAPY TOPIC OVERVIEW
10123 (AL HEE NG /PROGNOSIS JUPDATES
Original Article Reviews Narrative Reviews
Randomized Control Trials Proceedings Systematic Reviews
Controlled Clinical Trials Textbooks Meta-Analysis
Experimental Studies Case Series
Cohort Studies Case Repots

Case-Control Studies



Is the Title related to the topic that | am looking for? _,@
Does it have the Keywords which | have in mind?
Skip the article and go to the next
7
Read the Abstract / Summary / Conclusion. s .
2 The Countries Leading The
World In Scientific Publications
Clear-cut Aims and Objectives? e el
1 : Total Global share
Well-defined Research hypothesis? china @ INETFE] () 2067%
1 e 422.808] :
Are the Conclusions precise? b S::: ; —— ’ 1: ::
l Germany @ [ 104,296 ® 408%
Japan @ [ 98.793 ® 387%
Is the above useful or relevant to what | am looking for? ———)® United Kingdom S [l o7.681 ® 382%
Russia '-81.579 ® 319%
italy § ) [l 71.240 ® 279%
Source: National Science Foundation
@O®6 statista%

Read the entire article.




Our Case study
.y

Research

*Thanks to:

Howard Wolinsky
JAMA Oncology | Original Investigation

Effects of Exercise on Cardiorespiratory Fitness

and Biochemical Progression in Men

With Localized Prostate Cancer Under Active Surveillance
The ERASE Randomized Clinical Trial

Dong-Woo Kang, PhD; Adrian S. Fairey, MD; Normand G. Boulé, PhD; Catherine J. Field, PhD;
Stephanie A. Wharton, BSc; Kerry S. Courneya, PhD

JAMA Oncology Published online August 19, 2021



Anatomy of a Research Paper

Title Results (with figures)

Introduction (’ Discussion

]
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Author\ —— ——
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Authors

Conclusion

References

\
'Materials and methods
'Author summary
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The typical “anatomy” of a paper “=

* Title: Topic and information about the authors

e Abstract: Brief overview
* Keywords: 4 or 5 words provided by the author (text search)

* Introduction: Background information and statement of hypothesis

* Materials & Methods: Details of how the study was conducted, procedures
followed, instruments used and variables measured

* Results: All data of the study along with figures, tables and/or graphs
 Discussion: Interpretation of the results and implications of the study

» References: Citations of sources from where the information was obtained
* Acknowledgements

» Supplemental Data/Methods — details/controls
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The typical “anatomy” of a paper = o

* Title: Topic and information about the authors - —

|((
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* Abstract: Brief overview
* Keywords: 4 or 5 words provided by the author (tev* PO‘)QX‘?

* Introduction: Background information ﬂ"éeﬁ@(ﬁ'c dZV‘\ IS
* Materials & Methods: Det~i'- R@Od e (‘\\\l 4 Qducted, procedures
followed, instrumer* = 4q YO“ QC@SSO.,.ed

* Results: All date \’\O\N e NQ ~1tn figures, tables and/or graphs

* Discussion: Inter, P‘“.%onf the results and implications of the study

» References: Citations of sources from where the information was obtained
* Acknowledgements

» Supplemental Data / Methods — details/controls



What is the first thing you read when
assigned a scientific paper?

. Abstract
Introduction
Results

. Figures
Discussion

mmooOowrE

The whole paper from beginning to end



What is the second thing you read when
assigned a scientific paper?

. Abstract
Introduction
Results

. Figures
Discussion

mmooOowrE

The whole paper from beginning to end



Step by step to quickly read a research paper

Skim the Abstract

Read the Conclusion
Read the Results

v

Repeat with next paper

https://medium.com/@drewdennis/how-to-read-scientific-papers-quickly-efficiently-e7030c4018fa

Drew Dennis



Step by step to quickly read/skim a research paper

Aurora Kerscher

Flip through Figures

Skim the Abstract

Skim 1°* & last paragraph

of Conclusion

Repeat with next paper RN ~




How many times do you need to go through a
scientific paper to understand it?

A. Once, very carefully
B. 2times

C. 3 times

D. Countless, with notes



How many times do you need to go through a
scientific paper to understand it?

A. Once, very carefully

B. 2 times ANSWER: YES!
C. 3 times and depends...

D. Countless, with notes



Reading a Paper Critically

* Understand the problem

* Understand the proposed solution

» Understand competing approaches / designs
 Evaluate the paper

e Peer review is the cornerstone of the scientific
publishing process



Anatomy of a Research Paper
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Title and Authors

e Title is very descriptive (often states the main finding) and is not
about being creative and “catchy”!

* A good title will inform the potential reader a great deal about the
study to decide whether to go ahead with the paper or dismiss it.

* Order of Authors is important. What can you tell from it? it author did all

the work, last author is the boss.

Research
JAMA Oncol. doi:10.1001/jamaoncol.2021.3067

Example: Published online August 19, 2021.

JAMA Oncology | Original Investigation

Effects of Exercise on Cardiorespiratory Fitness

and Biochemical Progression in Men

With Localized Prostate Cancer Under Active Surveillance Corresponding Author: Kerry S.
The ERASE Randomized Clinical Trial Soumeya: D Eacuyiof

Kinesiology, Sport, and Recreation,
Dong-Woo Kang, PhDPAdrian S. Fair

- . Fairey, MD: Normand G. Boulé, PhD; Catherine J. Field, PhD; University of Alberta, 1-113 University Hall,
Stephanie A. Wharton, BSCKerry S. Courneya, PhD Edmonton, Alberta T6G 2H9, Canada




Abstract

* Very Dense - sometimes hard to read...
* Background
* Purpose of study

* Major findings
* Context of findings with state of the field right now

* Helps us determine whether we should read the entire
article or not.

Abstract is what you see when you do a

PubMed search. (Abstract is a free teaser!) Publed o

US National Library of Medicine
National Institutes of Health



Clinical Abstract

IMPORTANCE Men with prostate cancer who are undergoing active surveillance are at an
increased risk of cardiovascular death and disease progression. Exercise has been shown to
improve cardiorespiratory fitness, physical functioning, body composition, fatigue, and
quality of life during and after treatment; however, to date only 1 exercise study has been
conducted in this clinical setting. 1 2

OBJECTIVE To examine thejeffects of exercisefon cardiorespiratory fitness and biochemical
progression in men with prostate cancer who were undergoing active surveillance.

DESIGN, SETTING, AND PARTICIPANTS The Exercise During Active Surveillance for Prostate
Cancer (ERASE) trial was a single-center, 2-group, phase 2 randomized clinical trial conducted

at the University of Alberta, Edmonton, Canada. Eligible patients were recruited from July 24,

2018, to February 5, 2020. Participants were adult men who were diagnosed with localized
very low risk to favorable intermediate risk prostate cancer and undergoing active

surveillance. They were randomized to either thelhigh-intensity interval training (HIIT) group

or usual care group. JAll statistical analyses were based on the intention-to-treat principle.

INTERVENTIONS The HIIT group was asked to complete 12 weeks of thrice-weekly, supervised
aerobic sessions on a treadmill at 85% to 95% of peak oxygen consumption (VO,). The usual
care group maintained their normal exercise levels.

Besearch

JAMA Oncology | Orfginal Investigation
Effects of Exercise on Cardiorespiratory Fitness

and Biochemical Progression in Men

With Localized Prostate Cancer Under Active Surveillance
The ERASE Randomized Clinical Trial

Dong Woo Kang. P, Adrian S, Fairey, MO Normand G. Bousd, PO, Catherine 1 Field, PO
Stepharse A, Wharton, B5C: Kerry 5. Coumeya. RO

SCAN for information

* What? AS patients risk
cardiovascular
death/advanced PCa.
Exercise improves CV.

 Why? Only 1 other
study. Test if exercise
can improve CV and
PCa....New therapy?

e How? Randomized
Clinical Trial for AS
men (12 wks exercise
Versus no exercise).

* Unclear Jargon: Phase
2 Clinical Trial, Vo,
Abbreviations (HIIT,
ERASE)




Clinical Trial Phases

PRECLINICAL PHASE | PHASE Il PHASE III PHASE IV
LN N
(f\ a A 1‘1 WAV
v A (\ )\ \‘.\ll flﬁ \‘l‘i\t“ J!lf I
| w I A A
Jf Pl WL e
As\ \) ln
«.fu’l th( \J‘u“ J"Lf
Laboratory Research 6-10 Participants 20-50 Participants 100-200 Participants 200+ Participants
determines if Understand effects Evaluate safety Confirm benefit Evaluate long-term
treatment is of treatment and efficacy and safety effects
useful and safe in humans of treatment of treatment of treatment

VO, max = maximum
milliliters of oxygen
consumed in 1 minute /
body weight in
kilograms



MAIN OUTCOMES AND MEASURES The primary outcome was peak \702, which was assessed as
the highest value of oxygen uptake during a graded exercise test using a modified Bruce

protocol. Secondary and exploratory outcomes were indicators of biochemical progression of

prostate cancer, including prostate-specific antigen (PSA) level and PSA kinetics, and growth

of prostate cancer cell line LNCaP.

RESULTS A total o 52 male patients, vith a mean (SD) age of 63.4 (71) years, were
randomized to either the HIIT (n = 26) or usual care (n = 26) groups. Overall, 46 of 52
participants (88%) completed the postintervention peak V02 assessment, and 49 of 52
participants (94%) provided blood samples. Adherence to HIIT was 96%. The primary

outcome of peak Vo, increased by 0.9 mL/kg/min in the HIIT group and decreased by 0.5
mL/kg/min in the usual care group (adjusted between-group mean difference (1.6

mL/kg/min; 95% CI, 0.3-2.9; P = .01). Compared with the usual care group, the HIIT group

experienced

decreased PSA level

-11pg/L; 95% Cl, -2.1t0 0.0; P = .04)] PSA velocityl—1.3

Hg /L/y: 95% Cl, -2.5to -0.1; P = .04), anq LNCaP cell growth [-0.13 optical density unit; 95%
Cl,-0.25t0 -0.02; P = .02). No statistically significant differences were found in PSA
doubling time or testosterone.

CONCLUSIONS AND RELEVANCE The ERASE trial demonstrated that HIIT increased
cardiorespiratory fitness levels and decreased PSA levels, PSA velocity, and prostate cancer
cell growth in men with localized prostate cancer who were under active surveillance. Larger
trials are warranted to determine whether such improvement translates to better

longer-term clinical outcomes in this setting.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT03203460

SCAN for information

e Method? Measure

VO,, PSA, PSA kinetics,
PCa cell growth.

Results/Conclude?
HIIT group (n=26)
showed increased
VO2. Showed
decreased PSA, PSA
kinetics, PCa cell
growth compared to
control group.

Limitations? Need
larger trial to see if
show long-term
clinical outcomes.



Priority Report
The let-7 microRNA reduces tumor growth in mouse models

Basic Science Abstract riiies

SCAN for information

MicroRNAs have been increasingly implicated in human cancer

and interest has grown about the potential to use microRNAs to * What: MicroRNAs (/et-
combat cancer. Lung cancer is the most prevalent form of cancer /7 ) & Iung cancer
worldwide and lacks effective therapies. Here we have used both . Why Test if can
in vitro and in vivo approaches to show that the /ez-7 microRNA repress |ung tumor
directly represses cancer-growth in the lung. We find thaq lez-7 growth....New
inhibits the growth oflmultiple human-lung cancer cell lines in therapeutic?
culture, as well as the growth of lungzcancer cell xenografts in e How: Use cell lines
immunodeficient mice. Using an established 3o/thotopic mouse mouse xenografts éL
lung cancer model, we show that intranasal /ez-7 administration Orthotopic models
reduces tumor formation in vivo in the lungs of animals expressing e Unclear Jargon: What
a G12D activating mutation for the K-ras oncogene. These find- is up with G12D and
ings provide direct evidence that /ez-7 acts as a tumor suppressor Kras oncogene?
gene in the lung and indicate that this miRNA may be useful as a
novel therapeutic agent in lung cancer.

What? Why? How? Results? Conclude?




Visual Abstract — best addition ever!

JAMA Oncology

RCT: Effect of Exercise on Cardiorespiratory Fitness and Biochemical Progression in Men With Localized
Prostate Cancer Under Active Surveillance: The ERASE Randomized Clinical Trial

POPULATION INTERVENTION FINDINGS
52 Men 52 Patients randomized, 46 Analyzed Compared with usual care, 12 wk of HIIT significantly improved peak
oxygen consumption

O ~ )
USUAL = ‘ [ Basetine [l 12 wk

CARE —

V £ 294 |

284 |

€
E
g
z
Men with localized prostate cancer 23 Aerobic high-intensity interval 23 Usual cre & a7l
managed by active surveillance gﬂ:?’“('kmm . . Stan@;: adlv:asuryelllance =
-wk 3x/wk supervised exercise program, care without changing =
Mean (SD) age, 63.4 (7.) y with high-intensity interval training at baseline exercise levels & 26
85%-95% peak O, consumption
254 —l
HIT Usual care
SETTINGS / LOCATIONS Group
University PRIMARY OUTCOME
of Alberta, Change in cardiorespiratory fitness from baseline to week 12, as measured X
I I Edmonton, by peak oxygen consumption (Peak Vo,, mL/kg/min) during graded Adjusted between-group mean peak Vo, difference
H Alberta, Canada exercise testing with direct measures of gas exchange 1.6 mL/kg/min (95% Cl, 0.3 t0 2.9); P=.01

Kang DW, Fairey A, Boulé NG, Field CJ, Wharton SA, Courneva KS. Effect of exercise on cardiorespiratory fitness and biochemical progression in men with localized prostate cancer
under active surveillance: the ERASE randomized clinical trial. JAMA Oncol. Published August 19, 2021. doi:10.1001/jamaoncol.2021.3067



Key Points — 2"? best addition ever!

Key Points

Question Does a high-intensity interval training program improve

cardiorespiratory fitness and delay the biochemical progression of - HYPOTHESIS of stud Yy
prostate cancer in patients who are undergoing active

surveillance?

Findings In this randomized clinical trial of 52 male participants
with prostate cancer under active surveillance, 12 weeks of
high-intensity interval training significantly improved peak oxygen
consumption, decreased prostate-specific antigen levels, and
decreased prostate-specific antigen velocity compared with usual
care. It also inhibited the growth of prostate cancer cell line LNCaP
in this patient population.

Meaning The findings of this study indicate that exercise may be
an effective intervention for improving cardiorespiratory fitness
and suppressing the progression of prostate cancer for patients
undergoing active surveillance.



|dentify the BIG QUESTION

* Ask yourself — WHAT IS THE BIG QUESTION?

o What problem is being addressed?

* Then ask yourself — Why should | care?

o How will the authors finding impact the field or clinical care?

Hypothesis: Does a high-intensity exercise program improve
cardiorespiratory fitness and delay prostate cancer progression in
AS patients?

If true — this is an affordable way to manage cardiorespiratory
health and cancer!



Introduction

* Provides Background Information for a fellow scientist
(possibly in another field) to understand rationale and
significance of study.

e Structure is usually:

o Gap in Knowledge: Accepted state of knowledge in the

o Rationale: Study focus is on a particular aspect of the field,
often previous data that led directly to the work of this paper

o Hypothesis being tested
o Conclusion (Scientists don’t like surprise endings)

oTIP: Skipping to last paragraph of Introduction usually
will give you gist of hypothesis/aims/conclusion...



Rationale (1

Research has shown that exercise improves cardiorespira-

0 tory fitness, physical functioning, body composition, fa-

| n t rO d U Ct I O n tigue, and quality of lifeduring and after radical prostate can-
cer treatments.® Moreover. aerobic exercise has been found to
suppress the progression of prostate tumors and metastasis in
animal models” and to enhance the biochemical outcomes of
prostate cancer growth in humans.®° Furthermore, higher lev-
els of physical fitness and functioning during active surveil-
lance may ease adverse effects and lead to better cancer-

n increasing number of men with low- to intermedi-
ate risk prostate cancer receive active surveillance as
a primary management strategy.! Advantages of ac-
e surveillance include avoiding immediate radical treat-

The PrgBlle

menps] without compromising survival?? and reducing treat-

ment-related medical costs.*> Men with prostate cancer who related ontcomes after radical treatmentsG‘gs i Ou\,{,|edge
are on active surveillance have approximately 3 times higher knowledge, howeas examlne(i?her}ga—
risk of cardiovascular disease (CVD)-related death than pros- sibility of exercise in men on active surveillance, an
tate cancer-specific death.? Moreover, approximately 30% of haginvestigated the efficacy df an isolated exercise interven-
men on active surveillance will ultimately experience dis- tion during active surveillance.' In this Exercise During Ac-
ease progression and require radical treatment within 3 years, tive Surveillance for Prostate Cancer (ERASE) trial,'* we aimed
and 55% will need it within 10 years.? Interventions during ac- to examine the effects of exercise on cardiorespiratory fit-
tive surveillance to boost cardiovascular health, delay dis- ness and biochemical progression in men with prostate can-
ease progression, and precondition these men for possible radi- cer who were undergoing active surveillance. We hypoth-
cal treatments would be desirable. esized that high-intensity interval training (HIIT) would
generate substantial improvements in both health-related fit-
e Can exe rcis e b oost CV h ea |th, d el ay ness and biochemical progression of prostate cancer in men

on active surveillance compared with patients receiving usual

disease in Active Surveillance patients? e, Hypothesis



If you come across scientific jargon you don’t
understand, what do you do?

Skip word and figure it out due to context of paper

Google/Wikipedia/PubMed as | read
Write word in margin to look up later

. Skim paper to look for author’s definition
Ask a colleague

mm o0 w >

Grab previous notes...(lecture notes)



G O g |€ Effects of Exercise on Cardiorespiratory Fitness and Biochemical Progressi

Diving deeper

* Google key words/terms and find quick answer

* Look up the references cited in paper

* Read a review — fastest way to catch up on a field (Make
sure review is recent because science/tech moves quickly)

* Look up commentary about the paper (Google article title)



Go gle Effects of Exercise on Cardiorespiratory Fitness and Biochemical Progressii X $ Q

Commentary about the paper: pre-digested

Invited Commentary
August 19, 2021

The Power of Exercise to Influence Cardiovascular
and Oncologic Outcomes—Survival of the Fittest

Neha Vapiwala, MD1 Oncology > Prostate Cancer
» Author Affiliations | Article Information Can Working Out Slow Prostate Cancer Progression?
JAMA Oncol. Published online August 19, 2021. doi:10.1001/jamaoncol.2021.3065 — Intense exercise improved markers of biochemical progression in patients on active surveillance

by Mike Bassett, Staff Writer, MedPage Today August 19, 2021

CANCERTYPES HOTTOPICS REGIMENS RESOL

PROSTATECANCER ED CKD UROLOGY NEPHROLOGY MY OHCOIogyNurseMVisor NEWS CE FACTSHEETS PUBLISHERS ALLIA
Renal & Urology News
August 26,2021
August 27,2021 . .
ExerCise Found to SlOW BiOChemical Exercise Improves Cardlovascular
Progression of Prostate Cancer Health Of Men With Prostate Cancer

Under Active Surveillance
Jennifer Larson

E Jody A. Charnow




Catch up to speed

* Web-search keywords

* Look up references to see how
the authors got to this point...

Research has shown that exercise improves cardiorespira-
tory fitness, physical functioning, body composition, fa-
tigue, and quality of life during and after radical prostate can-
cer treatmer@oreover, aerobic exercise has been found to
suppress the ession of prostate tumors and metastasis in
animal mod d to enhance the biochemical outcomes of
prostate cancer growthin humarthermore, higherlev-
els of physical fitness and functioning during active surveil-
lance may ease adverse effects and lead to better cancer-
related outcomes after radical treatments.'®:!! To our
knowledge, however, only 1 clinical trial has examined the fea-
sibility of exercise in men on active surveillance, and no trial
has investigated the efficacy of an isolated exercise interven-
tion during active surveillance.!? In this Exercise During Ac-
tive Surveillance for Prostate Cancer (ERASE) trial,'* we aimed
to examine the effects of exercise on cardiorespiratory fit-
ness and biochemical progression in men with prostate can-
cer who were undergoing active surveillance. We hypoth-
esized that high-intensity interval training (HIIT) would
generate substantial improvements in both health-related fit-
ness and biochemical progression of prostate cancer in men
on active surveillance compared with patients receiving usual
care.
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Materials and Methods

e Skim this section.

* When reading Results, may need to flip back to Methods
section to clarify how experiments were done.

* Sample number?
e Conditions?

* You would read methods differently if needed to
replicate the data or learn a new technique....SURPRISE!
Not as detailed as you thought! (Can turn into a
scavenger hunt of references.)



Methods
Figure 1 : Describes
patient recruitment

Figure 1. CONSORT Diagram

361 Men with prostate cancer on active
surveillance assessed for eligibility

185 Excluded

83 Lived too far

42 Had medical issues

35 Were too active

13 Worked or traveled out of town
8 Had language issues
3 Did not comply
1 Other reasons

124 Declined participation
37 Were not interested
32 Could not be contacted
31 Had no time
7 Had no transportation
17 Other or unknown reasons

26 Randomized to high-intensity interval
training group
24 Attended 280% of exercise sessions

52 Randomized

!

26 Randomized to usual care group
2 Reported 275% min of vigorous intensity

23 Completed postintervention peak oxygen
consumption test
2 Lost to follow-up
1 Had metabolic cart issue
24 Completed postintervention blood draw
2 Lost to follow-up
24 Completed postintervention functional fitness
and anthropometric tests
2 Lost to follow-up

exercise/wk

23 Completed postintervention peak oxygen
consumption test
1 Lost to follow-up
2 Had medical issues

25 Completed postintervention blood draw
1 Lost to follow-up

25 Completed postintervention physical function
and anthropometric tests

1 Lost to follow-up




Methods
Exercise program

Intervention

Participants who were randomized to the HIIT group were
asked to complete a 12-week, thrice-weekly, supervised exer-
cise program. The exercise program was individualized on the
basis of each participant’s baseline cardiopulmonary fitness,
and the intensity and duration of exercise were increased over
time. Eachfexercise session was performed on a treadmilland
consisted of (1) a 5-minute warm-up at 60% of peak oxygen

e Example: What was the HIIT
(High-Intensity Interval
Training) exercise program?

consumption (Vo,), (2) an alternating 2-minute high-
intensity interval at 85% to 95% of peak Vo, and a 2-minute
active recovery at 40% of peak Vo,, and (3) a 5-minute
cooldown at 30% of peak Vo,. Oxygen consumption was not
directly measured during the exercise sessions, but the tread-
mill speed and grade were selected to match the targeted per-
centage of peak Vo, based on the baseline fitness levels. The

number or high-intensity intervals was increased from 5 to 8

in each session, and the total duration of the exercise session
was extended from 28 to 40 minutes.

Participants who were randomized to the usual care group
yere asked not to change their exercise levels during the in-

tervention period. After the postintervention assessments at
12 weeks, the usual care group was offered a 4-week HIIT pro-
gram at the center and/or referred to a 12-week community-
based exercise program.



Results

* Describes the outcome of experiments used to test hypothesis.

* Results often simply stated with interpretation coming later in the
discussion. (But sometimes combined in one section...)

* Figures and Tables allow the reader to see the outcomes of the
experiments for themselves!

* Don’t believe everything you read — be critical when looking at the
data or experimental setup.

* Subheadings in the body of RESULTS often helps to outline the
experiments and sometimes the conclusions.

* Quick look? Skim the titles of the Figure Legends & text Subheadings
to get a taste of the paper..



Table 1. Baseline Characteristics of Participants

Variable Overall (N =52)  HIIT group (n = 26)  Usual care group (n = 26)
Sociodemographic profile
Ta b | e 1 Age, mean (SD), y 63.4(7.1) 63.9(7.5) 62.8(6.9)
White race, No. (%) 46 (89) 25 (96) 21(81)
Married status, No. (%) 37(71) 17 (65) 20(77)
O O O o Completed university or college, No. (%) 20(39) 9 (35) 11 (42)
* Describes patient clinical data Erployed sitis, No. 00 3263 124) 2007
Family income of>$100 000/y, No. (%) 21 (40) 9(35) 12 (46)
e Be critical.....Table addresses pod e
. Weight, mean (SD), kg 89.1(16.3) 89.3(18.7) 88.8(14.0)
unintended factors that could skew the BMI, mean (SD) 29.0 (4.7) 29.0(5.7) 29.0(3.5)
data (i.e. age, race' educatlon, medlcal Waistcircumference, mean (SD), cm 102.3(13.4) 101.4 (14.4) 103.3(12.6)
Waist-hip ratio, mean (SD) 0.99 (0.08) 0.98 (0.09) 1.01 (0.07)
h |Sto ry) No. of comorbidities, No. (%)
0 9(17) 4(15) 5(19)
1 14 (27) 7(27) 7(27)
2 16 (31) 8(31) 8(31)
23 13 (25) 7(27) 6(23)
Most common comorbidities, No. (%)
Arthritis or arthralgia 31(60) 16 (62) 15 (58)
Hypertension 16 (31) 8(31) 8(31)
Metabolic condition 9(17) 4 (15) 5(19)

Prostate cancer profile
Clinical stage, No. (%)

Table 1. Baseline Characteristics of Participants Tic 47 (90) 24(92) 23 (89)
Variable Overall (N = 52)  HIIT group (n = 26)  Usual care group (n = 26) 22 il ) 2(8) 2(8)
[T2b 1Q) 0 14 |
Exercise behavior, mean (SD) Gleason grade, No. (%)
Vigorous aerobic exercise, min/wk ( 0 D 1(3+3=6) 50(96) 25 (96) 25 (96)
Moderate aerobic exercise, min/wk 61(99) 59 (74) 62 (120) | 23+4=7) 24 1(4) 1(4) |
Resistance exercise, min/wk 31(54) 18 (42) 44 (62) PSA level, mean (SD), ug/L 7332 6.0(2.3) 8.6(3.5)
Prostate volume, mean (SD), cc 52.9 (21.5) 55.6 (24.8) 50.3(17.6)
PSA density, mean (SD), pg - L™ - cc™* 0.13 (0.07) 0.11 (0.06) 0.16 (0.08)
Positive cores, mean (SD), % 21.6(13.0 22.9(14.2 18.3(10.5
Exercise behavior has a high standard deviation (SD) e o

Rohaviaral nrofile



Standard Deviation

* SD is a measure of how dispersed the data is in relation to the mean.

Formiia \/Z(wi — /\\
0= N \

Want a Low
O = population standard deviation . Standard
NN = the size of the population Deviation. (means
Ti = each value from the population data are clustered
around the mean.)

K = the population mean u \

K = mean of population



Table 2

* Data
comparing
HIIT vs
Control

e Be critical.

* |s the data
statistically
significant?

p-value of
<0.5

statistically

significant

Table 2. Effects of 12 Weeks of HIIT on Cardiorespiratory Fitness and Prostate Cancer-Related Biomarkers in Patients Under Active Surveillance

Mean (SD)

Mean (95% ClI)

P value for
Adjusted adjusted
Postintervention between-group between-group
Variable Baseline value value Mean change difference® difference
Cardiopulmonary fitness
Peak \702, mL/kg/min
HIT group (n = 23) 29.6 (5.8) 30.4(6.1) 0.9(0.0t0 1.7) 1.6 (0.3t02.9) .01
Usual care group (n = 23) 28.4(6.9) 27.9(7.0) -0.5(-1.4t00.4)
Peak \702, L/min
HIIT group (n = 23) 2.55(0.56) 2.60(0.58) 0.05(-0.01t00.12)  0.12(0.00 to 0.20) .03
Usual care group (n = 23) 2.51(0.64) 2.46 (0.64) -0.05(-0.13t00.03
Biochemical outcomes
PSA level, pg/L
HIIT group (n = 24) 6.1(2.2) 5:7:(1=7) -0.4(-0.8t00.0) -1.1(-2.1t00.0) .04
Usual care group (n = 25) 8.3(3.2) 8.6 (4.2) 0.3(-0.7t0 1.3)
PSADT, mo
N 61.3(39.1) 80.2 (49.5) 18.9(-1.2t0 38.9) 17.9 (-3.8t0 39.6)
Usual care group (= 24) 57.3(37.6) 62.0(36.5) 4.7 (-7.0to0 16.5)
PSAV, pg/L/y
HIT group (n = 23) 1.1(3.3) 0.1(1.7) -1.0(-2.1t00.1) -1.3(-2.5t0-0.1) .04
Usual care group (n = 24) 1.3 (5.0) 1.2(5.2) -0.1(-1.0t00.8)
Testosterone, nmol/L
HIIT group (7 13.5 (4.6) 13.9(3.9) 0.4(-1.0t0 1.7) 1.0(-0.7 102.6)
Usual care group (n = 23) 12.1(3.9) 12.0(3.7) -0.1(-1.2t01.0)
LNCaP proliferation, ODU
HIIT group (n = 23) 0.23 (0.02) 0.21(0.02) -0.02(-0.02t0-0.01) -0.13(-0.25t0-0.02) .02
Usual care group (n = 24) 0.22(0.03) 0.22(0.03) 0.00 (-0.01t00.01)

Abbreviations: HIIT, high-intensity interval training; ODU, optical density unit;
PSA, prostate-specific antigen; PSADT, PSA doubling time; PSAV, PSA velocity;

Vo,, oxygen consumption.

@ Between-group difference was adjusted for the baseline values of the
outcome and resistance exercise behavior.



P-Value

Used in Null Hypothesis Significance Testing (NHST) to decide whether to accept or reject a null
hypothesis (which typically states that there is no underlying relationship between two variables)

set of possible results

True value under the null hypothesis _ p-pO .
and most likely observation Z= /P50 pr-value is <0.5
A | " the result
is considered statistically
: Ld Ll Ld
2 95% statistical significant.
2 ignifi threshold 2 c
8 Tigniesnee Tresne Null hypothesis is
Q
"g Observed p-value rejected.
= (statistical significance)
E very unlikely s i very unlikely E
o A result (value) b )
5 | observations : :
| |
- > Rejeati, Fail to reject Hy Fail to reject H HgjestHy
2 0 +2



The 95% confidence interval for p

95% confidence interval

Range of values that you can be 95% confident contains the true
mean of the population.

|.L—’2.G;{ ' }‘,L I LL-;Q.G;{ X
Distribution of sample means (X) Lovor Limi = Uppor imi |
2.92 5.62
around pOpUIat|0n mean (H) 95% chance your population mean
will fall betweer:‘- 2.92 and 5.62
95%
confidence
! i 25%
u :

Mean = 4.27

confidence interval



Table 2

* Data
comparing
HIIT vs
Control

e Be critical.

* |s the data
statistically
significant?

p-value of
<0.5

statistically

significant

Table 2. Effects of 12 Weeks of HIIT on Cardiorespiratory Fitness and Prostate Cancer-Related Biomarkers in Patients Under Active Surveillance

Mean (SD) Mean (95% Cl)

P value for
Adjusted adjusted
Postintervention between-group between-group
Variable Baseline value value Mean change difference® difference

Cardiopulmonary fitness

Peak Vo, ML/kG/min High SD so a bit uneasy of the “mean change” and adjusted group differences....

HIT group (n = 23) 29.6 (5.8) 30.4(6.1) 0.9(0.0t0 1.7) 1.6 (0.3t02.9) .01
Usual care group (n = 23) 28.4(6.9) 27.9(7.0) -0.5(-1.4t00.4)

Peak \702, L/min
HIIT group (n = 23) 2.55(0.56) 2.60(0.58) 0.05(-0.01t00.12)  0.12(0.00 to 0.20) .03
Usual care group (n = 23) 2.51(0.64) 2.46 (0.64) -0.05(-0.13t00.03

Biochemical outcomes

PSA level, pg/L
HIIT group (n = 24) 6.1(2.2) 5:7:(1=7) -0.4(-0.8t00.0) -1.1(-2.1t00.0) .04
Usual care group (n = 25) 8.3(3.2) 8.6 (4.2) 0.3(-0.7t0 1.3)

PSADT, mo
M 61.3(39.1) 80.2 (49.5) 18.9(-1.2t0 38.9) 17.9 (-3.8t0 39.6)
Usual care group (= 24) 57.3(37.6) 62.0(36.5) 4.7 (-7.0to0 16.5)

PSAV, pg/L/y
HIT group (n = 23) 1.1(3.3) 0.1(1.7) -1.0(-2.1t00.1) -1.3(-2.5t0-0.1) .04
Usual care group (n = 24) 1.3 (5.0) 1.2(5.2) -0.1(-1.0t00.8)

Testosterone, nmol/L No change in androgen levels so what is regulating cell growth?

13.5 (4.6) 13.9(3.9) 0.4(-1.0t0 1.7) 1.0 (0.7 0 2.6)

12.1(3.9) 12.0(3.7) -0.1(-1.2t01.0)

HIIT group (A

Usual care group (n = 23)
LNCaP proliferation, ODU

HIIT group (n = 23)

Usual care group (n = 24)

Changes in proliferation are small
0.23 (0.02) 0.21(0.02)

0.22(0.03) 0.22 (0.03)

-0.02 (-0.02t0-0.01) -0.13(-0.25t0-0.02) .02
0.00 (-0.01t0 0.01)

Abbreviations: HIIT, high-intensity interval training; ODU, optical density unit;
PSA, prostate-specific antigen; PSADT, PSA doubling time; PSAV, PSA velocity:
Vo,, oxygen consumption.

@ Between-group difference was adjusted for the baseline values of the
outcome and resistance exercise behavior.




Visual Abstract — best addition ever!

JAMA Oncology

RCT: Effect of Exercise on Cardiorespiratory Fitness and Biochemical Progression in Men With Localized

Prostate Cancer Under Active Surveillance: The ERASE Randomized Clinical Trial
Figure not in paper

POPULATION INTERVENTION FINDINGS but based on the
52 Men 52 Patients randomized, 46 Analyzed Compared with usual care, 12 wk of HIIT significantly improved peak
oxygen consumption d ata I

@) nila |
[ Basetine [l 12 wk
USUAL " ‘
CARE — "
Y £ 2! | Be critical
o ‘ * No error bars

£
=
g
—
[5 ° i
TR S 23 Aerobichigh-intensity interval 23 Usualcare o Why different
managed by active surveillance training (HIIT) ‘ Standard active surveillance S baselines?
Mean (SD) age, 63.4 (7.1) 12-wk 3x/wk supervised exercise program, care without changing = :
98, 034Dy with high-intensity interval training at baseline exercise levels a 264 e Small differences
85%-95% peak O, consumption
254 —
e T look large on small
SETTINGS / LOCATIONS PRIMARY OUTCOME Group y-axis scale....
University
of Alberta, Change in cardiorespiratory fitness from baseline to week 12, as measured X
I I Edmonton, by peak oxygen consumption (Peak \'/02. mL/kg/min) during graded Adjusted between-group mean peak Vo, difference
a Alberta, Canada exercise testing with direct measures of gas exchange 1.6 mL/kg/min (95% Cl, 0.3 t0 2.9); P=.01
Kang DW, Fairey A, Boulé NG, Field CJ, Wharton SA, Courneva KS. Effect of exercise on cardiorespiratory fitness and biochemical progression in men with localized prostate cancer A

under active surveillance: the ERASE randomized clinical trial. JAMA Oncol. Published August 19, 2021. doi:10.1001/jamaoncol.2021.3067



Unadjusted data for PSA and Testosterone Values

Figure 2. Changes in Prostate-Specific Antigen (PSA), PSA Doubling Time, PSA Velocity, and Testosterone
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Terms

*  PSAV (PSA velocity) - change
over time, 3 measurement
over 18-24m) (ug/L/yr).

* PSA doubling time — rate of
rise in levels over time (mo).

Means are based on unadjusted data.
Error bars indicate 95% Cls, and P
values indicate between-group

difference at the postintervention

period adjusted for the baseline

values of the outcome and resistance

exercise behavior. HIIT indicates

high-intensity interval training; PSAV,
PSA velocity.

e Be critical.

* Note that the P-values

shown are not for the
raw data but for the
“between group
differences”. This is
unconventional.

P-values for PSAV raw
data likely not

significant due to high
Standard Deviations...



“Unadjusted data” for PSA and Testosterone Values

Figure 2. Changes in Prostate-Specific Antigen (PSA), PSA Doubling Time, PSA Velocity, and Testosterone
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Means are based on unadjusted data.
Error bars indicate 95% Cls, and P
values indicate between-group

difference at the postintervention

period adjusted for the baseline

values of the outcome and resistance

exercise behavior. HIIT indicates

high-intensity interval training; PSAV,
PSA velocity.

e Be critical.

* Note that the P-values

shown are not for the
raw data but for the
“between group
differences”. This is
unconventional.

P-values for PSAV raw
data likely not

significant due to high
Standard Deviations...



Cell culture assay to determine impact of exercise
on cell growth.
Never heard of this before. How was it done?

Figure 3. Changes in LNCaP Cell Line Growth Data indicates HIIT group
Results in lower growth

@ HIIT group E Usual care group
% 5 of human prostate cancer cells

R 154 % 15

£ 10. < 104 Each bar represents the unadjusted
3 5 S 5. change in LNCaP cell line growth in
;_6’ o 2 B il l each participant from baseline to the
S 7] S MI' i l. Il ' postintervention period. The overall
= - f mean diff

= = percentage of mean difference

r F -10 between the high-intensity interval
;:% -15- training (HIIT) and usual care groups
= O -20 was statistically significant (-5.1%;

-25 P =.02). The analysis was adjusted
Individual samples for the baseline values and resistance
exercise behavior.




Cell culture assay to determine impact of exercise
on cell growth.
How? Refer back to Methods Section

In addition to PSA levels and PSA kinetics, the effect of ex-
ercise on the proliferation of plasma prostate cancer cell line

Figure 3. Changes in LNCaP Cell Line Growth LNCaP was examined. LNCaP cell line was grown in ATCC-
formulated RPMI 1640 medium (ATCC) and was supple-

[A] HIIT group 8] Usual care group mented with 5% FCS (fetal calf serum) and 1% penicillin-
streptomycin. To determine cell proliferation, we seeded

207 o LNCaP cells (100 pL) at a concentration of 50 000 mLin a 96-

f. 1571 i il well plate that contained either 5% FCS or 5% human plasma
%‘ ‘g 10+ from test participants in triplicate for 48 hours. All samples
5 s were tested using the LNCaP cells at the same phase of growth.
S'rg ?’3 0+ To determine final cell numbers, we removed supernatant and
2 5 -5 fixed the LNCaP cells with 100 pL of 4% paraformaldehyde in
= £ -104 the plate for 20 minutes. Fixed cells were then incubated for
2 2 -15 an additional 20 minutes with 100 puL of 2% crystal violet
S S 20 (Fisher Scientific) dye solution (0.1%, wt/vol, with ethanol 2%,
-25 vol/vol in 0.5 M Tris-Cl, pH 7.80).8 The stained cells were

Individual samples Individual samples washed in tap water and then solubilized with a sodium do-

decyl sulfate solution (0.1%, wt/vol, with ethanol 50%, vol/
vol, in 0.5 M Tris-Cl1, pH 7.8; 100 pL/well) for 30 minutes. The
crystal violet dye was released by the fixed cells into the su-
pernatant, and the absorbance was measured by a spectro-
photometer (Molecular Devices LLC) at 600 nm.




Cell culture assay to determine impact of exercise

on cell growth.

How? Refer back to Methods Section

LnCAP cells
Hormone Sensitive

Grow cells 48 hrs with
* Media + 5% fetal calf serum
* Media + 5% patient plasma

Stain cells with purple dye and
measure color intensity

More purple = More cell
growth

In addition to PSA levels and PSA kinetics, the effect of ex-
ercise on the proliferation of plasma prostate cancer cell line
LNCaP was examined. LNCaP cell line was grown in ATCC-
formulated RPMI 1640 medium (ATCC) and was supple-
mented with 5% FCS (fetal calf serum) and 1% penicillin-

streptomycin. To determine cell proliferation, we seeded
LNCaP cells (100 pL) at a concentration of 50 000 mL in a 96-
well plate that contained either 5% FCS or 5% human plasma
from test participants in triplicate for 48 hours. All samples

were tested using the LNCaP cells at the same phase of growth.
To determine final cell numbers, we removed supernatant and
fixed the LNCaP cells with 100 pL of 4% paraformaldehyde in
the plate for 20 minutes. Fixed cells were then incubated for
an additional 20 minutes with 100 puL of 2% crystal violet
(Fisher Scientific) dye solution (0.1%, wt/vol, with ethanol 2%,
vol/vol in 0.5 M Tris-Cl, pH 7.80).8 The stained cells were
washed in tap water and then solubilized with a sodium do-
decyl sulfate solution (0.1%, wt/vol, with ethanol 50%, vol/
vol, in 0.5 M Tris-Cl1, pH 7.8; 100 pL/well) for 30 minutes. The
crystal violet dye was released by the fixed cells into the su-
pernatant, and the absorbance was measured by a spectro-
photometer (Molecular Devices LLC) at 600 nm.




Cell culture assay to determine impact of exercise
on cell growth.
Be critical. How is this happening? Unknown...

It is NOT due to lower levels of androgen (testosterone) in patient plasma (Table 2)

Figure 3. Changes in LNCaP Cell Line Growth Data indicates HIIT group
results in lower growth
of human prostate cancer cells

20 20+
15 15
104 = 104 Each bar represents the unadjusted
& 5 change in LNCaP cell line growth in
each participant from baseline to the
¥ — 0 gligyl , .]L : . :
1 postintervention period. The overall
‘ =37 percentage of mean difference
. _10 4

between the high-intensity interval

@ HIIT group E Usual care group

in LNCaP growth, %

Change in LNCaP growth, %

-15+ training (HIIT) and usual care groups
S A -20 was statistically significant (=5.1%;
25 P =.02). The analysis was adjusted
Individual samples for the baseline values and resistance

exercise behavior.

Table 2: Standard deviation of data is high so not sure if raw P-Values would be statistically significant....



Table 2

* Data
comparing
HIIT vs
Control

p-value of
<0.5

statistically

significant

Table 2. Effects of 12 Weeks of HIIT on Cardiorespiratory Fitness and Prostate Cancer-Related Biomarkers in Patients Under Active Surveillance

Mean (SD)

Mean (95% ClI)

P value for
Adjusted adjusted
Postintervention between-group between-group
Variable Baseline value value Mean change difference® difference
Cardiopulmonary fitness
Peak \702, mL/kg/min
HIT group (n = 23) 29.6 (5.8) 30.4(6.1) 0.9(0.0t0 1.7) 1.6(0.3t02.9) .01
Usual care group (n = 23) 28.4(6.9) 27.9(7.0) -0.5(-1.4t00.4)
Peak \702, L/min
HIIT group (n = 23) 2.55 (0.56) 2.60(0.58) 0.05(-0.01t00.12) 0.12 (0.00 to 0.20) .03
Usual care group (n = 23) 2.51(0.64) 2.46 (0.64) -0.05(-0.13t00.03
Biochemical outcomes
PSA level, pg/L
HIIT group (n = 24) 6.1(2.2) 5.7 (1.7) -0.4(-0.8t00.0) -1.1(-2.1t00.0) .04
Usual care group (n = 25) 8.3(3.2) 8.6 (4.2) 0.3(-0.7t01.3)
PSADT, mo
M 61.3(39.1) 80.2 (49.5) 18.9(-1.2t038.9) 17.9 (-3.8t039.6)
Usual care group (= 24) 57.3(37.6) 62.0(36.5) 4.7 (-7.0t0 16.5)
PSAV, pg/L/y
HIT group (n = 23) 1.1(3.3) 0.1(1.7) -1.0(-2.1t00.1) -1.3(-2.5t0-0.1) .04
Usual care group (n = 24) 1.3 (5.0) 1.2(5.2) -0.1(-1.0t00.8)
Testosterone, nmol/L No change in androgen levels so what is regulating cell growth?
HIIT group (7 13.5 (4.6) 13.9(3.9) 0.4(-1.0t0 1.7) 1.0(-0.7 102.6)
Usual care group (n = 23) 12.1(3.9) 12.0(3.7) -0.1(-1.2t01.0)
LNCaP proliferation, ODU Changes in proliferation are small
HIIT group (n = 23) 0.23 (0.02) 0.21(0.02) -0.02(-0.02t0-0.01) -0.13(-0.25t0-0.02) .02
Usual care group (n = 24) 0.22(0.03) 0.22(0.03) 0.00 (-0.01t00.01)

Abbreviations: HIIT, high-intensity interval training; ODU, optical density unit;
PSA, prostate-specific antigen; PSADT, PSA doubling time; PSAV, PSA velocity:
Vo,, oxygen consumption.

@ Between-group difference was adjusted for the baseline values of the
outcome and resistance exercise behavior.



Discussion

e Data is analyzed to show what the authors believe the
data shows. (You don’t have to agree with their
interpretations!)

* Findings are related to other findings in the field
(contribute to knowledge, correct errors, etc.)

* How is this work significant?

* List strengths and limitations/shortcomings of study,
providing suggestions about areas that need additional
research.

* This is the most important section of the article where
the research questions are answered and the meaning
of analysis and interpretation of the data are presented.




How to read a discussion

Take notes and answer these questions:

* What conclusions do the authors draw?
Be sure to separate fact from their
opinion/interpretation?

» Describe for yourself why these data
significant. (Does it contribute to
knowledge or correct errors?)



Discussion
Overall Conclusion

[ ——; |
Discussion

To our knowledge, the ERASE trial was the first randomized
clinical trial to examine the efficacy of HIIT in men with lo-
calized prostate cancer undergoing active surveillance. As we

hypothesized, a supervised 12-week HIIT program signifi-
cantly improved cardiorespiratory fitness and indicators of
prostate cancer biochemical progression. These improve-
ments appear to be meaningful and may translate into better
outcomes for patients with prostate cancer who are being man-
aged by active surveillance.

Conclusions

To our knowledge, the ERASE trial was the first to demon-
strate that HIIT increases cardiorespiratory fitness and inhib-
its the biochemical progression of prostate cancer in men on
active surveillance. To support the findings of this trial and to
determine whether the improvements can translate into bet-
ter long-term clinical outcomes, larger randomized clinical
trials are warranted.



Conclusion

Authors Strengths & Weaknesses

Strengths and Limitations

This study has strengths. These strengths include the under-
studied cancer setting, the novel exercise intervention, the ran-
domized clinical trial design, high adherence to the interven-
tion, minimal loss to follow-up, and assessment of prostate
cancer-related biochemical outcomes.

This study also has limitations. These limitations
include potentially low statistical power due to failure to
achieve the target sample size (87%), some missing data
(6%-12%), and a shortened intervention period for 3 partici-
pants. Additional limitations are the potential recruitment
bias (eg, more fit and active men), unblinded outcome
assessors for the primary outcome, and lack of long-term
follow-up for clinical outcomes.

Strengths:

Novel: AS group — Phase 2 randomized
efficacy study to link exercise

intervention and biochemical outcomes.

Limitations:

Smaller recruitment than expected.
Lack of long-term follow-up for clinical
outcome (No data to say exercise
impacted cancer progression in
patients...just cells in a petri dish!)



Discussion
Conflicting Data

We observed inhibitory effects of HIIT on the biochemi-
cal progression of prostate cancer. The decreased PSA level in
this trial is in contrast to findings in most exercise trials among

o

n?;.
f

Findings here don’t match other groups

patients with prostate cancer who reported no significant

changes in PSA level.2%-32 This discrepancy may be attributed
to patients in previous studies undergoing androgen depriva-
tion therapy and/or radiation therapy, which can substan-
tially lower PSA levels. One exploratory exercise study that was
conducted in patients with prostate cancer on active surveil-
lance reported no changes in PSA concentration after a year-
long, home-based exercise intervention.!? In comparison, the
exercise program in the present study focused on high-
intensity aerobic training (ie, 85%-95%) for a shorter-term (ie,
12 weeks), which can exert greater physiological changes (eg,
sympathetic activation and mobilization of cytotoxic im-
mune cells).?*-3** The data suggest that high-intensity aerobic

exercise might be necessary to produce changes in biochemi-

cal outcomes in prostate cancer.

* Cited 7 papers showing PSA in PCa
patients don’t change with exercise.

» Past studies: PCa patients
undergoing androgen-deprivation
or radiation therapies...

» Cited 1 study in AS patients
showing exercise after 1 yr cause
no change in PSA!

* Not matching past data doesn’t make it
a bad study! Perhaps this novel high-
intensity aerobic training causes distinct
biological effects (ie, immune
response)? MORE STUDIES NEEDED



Discussion
Interpretation/Caution

Both PSAV and PSADT are associated with prostate can- Interpretation:
cer progression and mortality, independent of PSA.35-3¢ A PSAV * The G°°d_: HIIT Program
that is greater than 0.75 pg/L/y has been used as a criterion of decrease in PSAV may be
progression to radical treatment in active surveillance clinically meaningful!

settings,?” and the change in PSAV in this trial of -1.3 pg/L/y I:E aB?‘i:nA:;:(i}:z; ;}[/ 0

may be clinically @eanlngml. Similarly, We found .a nonsig- - SSABT Mrefing o diinfesl
nificant but meaningful between-group difference in PSADT outcome?

of 17.9 months. Previous studies have shown that higher fit- +  The Reality: More work/
ness levels are associated with longer PSADT in patients with bigger clinical trial is
prostate cancer, which suggests that HIIT may have the po- e

tential to delay the progression of prostate cancer.® However,
PSA kinetics have been examined mostly in patients with ad- CAUTION
vanced prostate cancer® and are still under investigation in
the active surveillance setting.3® Therefore, caution is re- PROCEEDWITH
quired when interpreting PSA kinetics in patient cohorts un- CAUTION
der active surveillance.




Mechanism? No data = Handwaving

Results align with other data

The biological mechanisms of the effects of exercise on
prostate cancer are unclear. One plausible mechanism is the
enhanced immunosurveillance after exercise training or even
during a single bout of exercise.*?** Specifically, exercise can

Furthermore, HIIT suppressed the proliferation of gt
LNCaP cells by 5.1%, compared with usual care, suggesting ~ Iyieinen s
that HIIT may have played an inhibitory role in prostate ;?;‘lhghgyliyw::nﬁ""t;id":pgm;:Sy
cancer cell growth in this setting. This finding is consistent biomarkers”and tumor vasculrizatonand perfusion More

research in active surveillance clinical settings is necessary to
identify the biophysiological associations between exercise and

with results of a study by Rundqvist et al,® which showed a DcHIARS caries ™ sl (o At e Gxpliok pob bl e
o °q e e . . . . related biomarkers.*”

31% inhibition of LNCaP cell proliferation in postexercise

serum when compared with rest in healthy men. A few life-

style trials have also suggested the inhibitory effects of Decreased growth of LNCaP
combined exercise and diet interventions on LNCaP cell human prostate cancer cells
growth by 30% to 44% in healthy men“° and by 70% in men using post-exercise patient

blood aligns with past data.

with prostate cancer on active surveillance.*! We believe the ;
o So what is new????

ERASE trial was the first to show the suppressive effects of | 4
exercise alone on LNCaP along with decreased PSA levels | 4
and PSAV. '




Discussion
Impact and future steps

Given that no statistical adjustment for multiple testing on
the PSA-related secondary outcomes was made, confirma-
tory studies are needed to support the findings in this trial.
Larger randomized clinical trials are warranted to determine
whether improvements in cardiorespiratory fitness and pros-
tate ¢ -related markers translate into better long-term

@?ﬁ?@l men with prostate cancer on active

surveillance.*®




Evaluating a Paper — What do YOU think?

* What is the problem being solved?
* |s it important? Relevant? Why?
* What is the prior work in this area?

* |s the proposed solution novel?
* Are the assumptions and model backed by strong data?

* |[mpact
* Easier to evaluate for older papers

* Does other work build on it? Do other papers uses techniques
and solutions proposed in this paper?



Evaluation Process

* Read slowly, take notes as you read
* Question assumptions, importance of the problem
* Write questions to track what you don’t understand

* Sometimes what is not in the paper is more
important than what is in it!

* |s there something the authors have overlooked?

* Don’t let ideas or design details pass until you
understand them!

* Do not assume the paper is correct, even if
published in a prestigious peer-reviewed venue

Ny



Prostate Cancer Therapies

What treatments are available and when are they used?

Immunotherapy
(Provenge,
PD-1 inhibitors)

Active Radiotherapy Hormone Chemotherapy Targeted
Surveillance Therapy Therapy
Proton beam abiraterone (Zytiga) docetaxel (Taxotere) PARP inhibitors
CRT enzalutamide (Xtandi)  cabazitaxel (Jevtana) Monoclonal Abs
IMRT apalutamide (Erleada)

Brachytherapy



Advantages and Disadvantages of
Treatment Modalities for Localized Prostate Cancer

Table 3

Treatment Modality Advantage Disadvantage
External beam radiation * Lower risk of urinary incontinence * High risk of erectile dysfunction
and bleeding * Long treatment course (8-9 wk)

» Option for nonsurgical candidates, elderly, ¢ Bladder or bowel symptoms during
and those with signfficant comorbidities treatment are common

Brachytherapy ¢ Control rates comparable to surgery « High risk of erectile dysfunction
for low-risk tumor * Bladder or bowel symptoms during
¢ Can be used alone or as a "boost” treatment are common
* Single treatment * General anesthesia is required
Radical prostatectomy ¢ Definitive curative therapy for * High risk of erectile dysfunction
prostate-confined disease * Risk of long-term incontinence
* Easy to detect PSA failure * Risk of operative morbidity
Active surveillance ¢ Avoids or delays treatment-associated ¢ Risk of progression past possibility of cure
morbidity * Frequent monitoring and physician visits
¢ Allows quality of life to be maintained ¢ Increased anxiety

* Prevents overtreatment

Source: References 4, 12, 14.




Genetic alterations in prostate cancer

biomarkers/therapeutic targets

Castration C ion"

sensitive resistant

PIN PIN CIS  Adenocarcinoma
(low (high
grade)  grade)

Malignant

SPOP  ETS PTEN  NKX3-1

Prostatic
tumour cells

Genetic alteration

# Inframe mutation (putative driver)

i Mi mutation (putative driver)
(ORI d (putative driver)

§ Inframe mutation (unknown significance)
I Mi mutation (unk significance)
| Truncated mutation (unknown significance)
. Germline mutation

I Fusion

| Amplification

| Deep deletion

| Noalterations

Positive Bone
lymph metastasis
nodes

Visceral
metastasis

Metastatic

MYC

Screening (PCA3, 4Kscore, TMPRSS2:ERG, ExoDx)

a Localized
disease

b Metastatic
disease

Less treatment

Liquid biopsy
testing

|
DNA or RNA

|

Prognostic and/or
predictive signature

More treatment




FDA Approval 12/20: Prostate cancer imaging
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FDA NEWS RELEASE

FDA Approves First PSMA-Targeted PET Imaging
Drug for Men with Prostate Cancer

December 01, 2020 P T e, e

@ More Press Announcements For Inmediate Release:  December 01, 2020

European Journal of Nudear Medicine and Molecular Imaging
https:/doi.org/10.1007/500259-018-4189-7
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8Ga-PSMA-11 PET/CT in recurrent prostate cancer: efficacy in different
clinical stages of PSA failure after radical therapy
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Prostate cancer imaging

68Ga-PSMA ligands — great promise in early detection of aggressive disease/BR

Whole body

Q'

Axial images

Benefit for
PET Tracer Target Prostate Cancer Role in Prostate Cancer Imaging
FDG Glucose metabolism None or limited Response assessment of osseous

"C-Choline or
SF-choline
%Ga-PSMA ligands
""F-Sodium fluoride
SE-Fluciclovine

Cell membrane me-
tabolism

PSMA

Osteoblastic activity

Amino acids

Yes, in large studies

Yes, in large studies
Bone metastases only
Yes, in initial results

disease in metastatic castration-re-
sistant prostate cancer; prognostic
indicator

High-risk staging; biochemical relapse
at high PSA levels

Biochemical relapse at low PSA levels

Bone metastases only

Undergoing evaluation but appears
superior to choline in the setting of
biochemical relapse



Prostate cancer imaging

68Ga-PSMA ligands — great promise in early detection of aggressive disease/BR

Whole body

W,

Axial images

Benefit for
PET Tracer Target Prostate Cancer Role in Prostate Cancer Imaging
FDG Glucose metabolism None or limited Response assessment of osseous
disease in metastatic castration-re-
sistant prostate cancer; prognostic
indicator
"1C-Choline or Cell membrane me- Yes, in large studies High-risk staging; biochemical relapse
'SF-choline tabolism at high PSA levels
%Ga-PSMA ligands PSMA Yes, in large studies Biochemical relapse at low PSA levels
""F-Sodium fluoride Osteoblastic activity Bone metastases only Bone metastases only
E-Fluciclovine Amino acids Yes, in initial results Undergoing evaluation but appears

superior to choline in the setting of

European Journal of Nudear Medicine and Molecular imaging biochemical relapse

https//dai.org/10.1007/500259-018-4189-7

ORIGINAL ARTICLE

@ s

8Ga-PSMA-11 PET/CT in recurrent prostate cancer: efficacy in different
clinical stages of PSA failure after radical therapy

Francesco Ceci "**( - Paolo Castellucci ' - Tiziano Graziani' + Andrea Farolfi’ - Cristina F~=s' - Eticmn 1 til e - -

Stefano Fant' Results ih-litemmre suggest a superior detection rate of
%8Ga-PSMA-11 PET/CT over other techniques, including
choline-based and fluciclovine-based PET/CT imaging [23,

Table 5 Comparison of **Ga-
PSMA-11 PET/CT results with
choline PET/CT, pelvic mp-MRI,
and bone scintigraphy

Choline PET/CT (137)

Pelvic mp-MRI (78) Bone scintigraphy (45)

28]. Our study confirms these results: in our patient series,
when ®*Ga-PSMA-11 PET/CT was positive, correlative imag-
ing resulted negative in 83% of cases. In a few cases only,

Bone scan +

PSMA +
PSMA —

11
2

3
51

6
3

Choline + ? Choline—\ mp-MRI + ;mp—MR] - \

QZ /5

37 0 20

choline PET/CT or mp-MRI resulted positive while **Ga-
PSMA-11 PET/CT resulted negative (1.5 and 3.8% of cases

respectively).



Prostate cancer imaging

68Ga-PSMA ligands — great promise in early detection of aggressive disease/BR

Whole body Axial images Benefit for , _
iR PET Tracer Target Prostate Cancer Role in Prostate Cancer Imaging
x
- FDG Glucose metabolism None or limited Response assessment of osseous

disease in metastatic castration-re-
sistant prostate cancer; prognostic

indicator
"1C-Choline or Cell membrane me- Yes, in large studies High-risk staging; biochemical relapse
'SF-choline tabolism at high PSA levels
%Ga-PSMA ligands PSMA Yes, in large studies Biochemical relapse at low PSA levels
""F-Sodium fluoride Osteoblastic activity Bone metastases only Bone metastases only
E-Fluciclovine Amino acids Yes, in initial results Undergoing evaluation but appears

superior to choline in the setting of
biochemical relapse

| ORIGINAL ARTICLE [ NeW ta rgeted
Lutetium-177-PSMA-617 for Metastatic radio“ga nd thera py
Castration-Resistant Prostate Cancer
S , (June 23, 2021)

O. Sartor, ). d

CONCLUSIONS
Radioligand therapy with ”’Lu-PSMA-617 prolonged imaging-based progression-free
survival and overall survival when added to standard care in patients with ad-
vanced PSMA-positive metastatic castration-resistant prostate cancer. (Funded by
Endocyte, a Novartis company; VISION ClinicalTrials.gov number, NCT03511664.)



Summary

* Step 1: Skim the entire paper

e Step 2: Vocabulary

* Step 3: Read for comprehension, section by section
* Step 4: Reflection and criticism



Thank you!

* Contact info: Aurora Esquela Kerscher
<kerschae@evms.edu>
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