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Overview

Basic methods of Comparative Effectiveness Research
Evidence synthesis

Observational studies

- Pragmatic clinical trials
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CER: Comparative Effectiveness Research

PCOR: Patient-Centered Outcomes Research

RWE: Real-World Evidence




Key Elements of Comparative Effectiveness Research

1. Goal: to inform health care decisions for selected populations

2. Effectiveness (real-world) vs. efficacy (selected populations and
controlled environment)

3. Comparisons of different alternatives
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Major Methodologies in CER

- Evidence synthesis
- Research on existing data

- Generation of new data (real-world studies)
- Observational research (cohort and registry studies)
- Effectiveness/pragmatic clinical trials
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Evidence synthesis

* Research methodology that identifies, selects, appraises, combines and
analyzes data from multiple sources of information

« The goal is to identify and synthesize all the available information on a topic of
Interest

e Systematic reviews
« Meta-analysis
« Decision analysis
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Systematic Review

« A summary of research results (evidence) that uses explicit and

reproducible methods to systematically search, critically appraise,
and synthesize on a specific issue

* |t synthesizes the results of multiple primary studies related to each
other by using strategies that reduce biases and errors

https://guides.temple.edu/c.php?g=78618&p=9548660 MD ANDERSON CANCER CENTER



A Systematic Review is Different from a Traditional Narrative
Review

Clearly stated objectives with well-defined question (PICOTS)
A priori protocol (needs to be registered - PROSPERO, etc)
Pre-defined eligibility criteria for studies

Explicit, reproducible methodology

Systematic search that attempts to identify all studies that would meet the
eligibility criteria

Assessment of the validity of the findings of the included studies (assessment of
risk of bias)

Systematic synthesis and reporting of the characteristics and findings of the
Included studies
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Meta-analysis

« Meta-analysis is the use of statistical methods to summarize the results
of independent studies - quantitative

« Many but not all systematic reviews contain meta-analyses

« By combining information from all relevant studies, meta-analyses can
provide more precise estimates than those derived from individual
studies

« Evaluate consistency of evidence vs. differences across studies
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Steps in Systematic Reviews

1. Formulate question
2. Develop protocol( e.g. PROSPERO)

3. Search strategy
= Librarian
= Can use more than one database: Medline, EMBASE
= Needs to be broad to increase sensitivity

4. Study selection
= Explicit criteria (inclusion and exclusion)
= Type of study, interventions, participants, outcomes, length of follow-up
= 2 independent reviewers select studies. Disagreement resolved by consensus or by arbitrator

5. Data extraction
« 2 reviewers or 1 reviewer cross-checked by second
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Steps

6. Evaluate risk of bias of studies
« Different tools according to type of study: clinical trial, cohort study, etc

/. Synthesize results
* Qualitative
« Quantitative: meta-analysis if studies are similar enough

8. Assess gquality of the evidence
* Robustness of findings

9. Present results

 PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
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How to Formulate a Good Research Question

Clear and understandable

Focused

Original and novel (new information)
Relevant

- change current ideas or practice
- lead to new research

Feasible (time and resources)
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PICOTS Framework

P Population (who)

Intervention or issue (what are we examining)
Comparator (compared to)

Outcome (what happens)

Timing (when)

Setting (where)

w140 O —
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Figure 1. PRISMA flow diagram of study selection.
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Figure 2, Forest plot comparing patients with cancer treated with 1CIs
versus those not treated with ICIL Adjusted ORs. ICIL: immune
checkpoint inhibitor; OR: odds ratio.
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Evidence-Based Medicine (EBM)
Hierarchy of Evidence from Studies

A

Cohort study

/ Case control study\

/ Case series \

/ Case reports

\

/ Animal research

\

/ In-vitro research

\

/ Expert experience

\

Initial Pyramid
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Quality of evidence

Study design

Lower quality if*

Higher quality ift

High Randomised trial
Moderate

Low Observational study
Very low

Study limitations
- 1 serious
- 2 very serious

Inconsistency
- 1 serious
- 2 very serious

Indirectness
-1 serious
- 2 very serious

Imprecision
- 1 serious
- 2 very serious

Publication bias
-1 likely
- 2 very likely

Large effect
+1large
+ 2 very large

Dose response
+ 1 evidence of a gradient

All plausible confounders

+Would reduce a
demonstrated effect or

+Would suggest a
spurious effect when
results show no effect

GRADE

Djulbegovic B, Guyatt GH. Progress in evidence-based medicine: a quarter century on. Lancet. 2017 PMID: 28215660.
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HOW DO WE EXPRESS HOW CERTAIN WE ARE IN THE RESULTS?
GRADE: Four levels of certainty

Certainty level Grade

High We are very confident that the true effect lies close to POOD
that of the estimate of the effect

Moderate We are moderately confident in the effect estimate: PODO
The true effect is likely to be close to the estimate of
the effect, but there is a
possibility that it is substantially different

Low Our confidence in the effect estimate is limited: The POOO
true effect may be substantially different from the
estimate of the effect

Very low We have very little confidence in the effect estimate: POOO
The true effect is likely to be substantially different
from the estimate of effect



Summary of Results

Table 2. COVID-19 outcomes In patients with cancer receiving 1CIs compared to thfse not wing 1CI Therapy
Mtldril:ﬂl Absolute Effects Certainty
Risk With of the
Hizk With | Relative Effect, BNo. of Evidence
iUt comes Mo [T (8% CI) DR (98% CI) Stmadi (GHADE) Comments
hfortality L0H} per 10040 G5 per 100 .95 (DA7=1.600° 5 Very low ere is uncertainty based on the
(=051} guality of evidence if the sk of
COWID-19 mortality is higher in
patients with cancer exposed bo
ICI compared with those not
exposed to [CL
Hospital admidssion 300 per 1000 464 per 10HH} 202 (96— 427 2 Very low ere Is uncertainty based on the
(291647 quality of evidence If the sk of
COVID-19 hospital admission 15
higher In patlents with cancer
exposed te I compared with
those mot exposed to 11
Severe COVID-1% 120 per 10060 125 per 1044} 1.05 (D45-246" 3 Very low™" [ There is uncertainty based on the
(58-251) quality of evidence If the sk of

sevene COVID-19 Is higher in
patients with cancer exposed to

ICI compared with those ot
exposed to [CL

“Adfusted OR.

"There is high risk of bias assessed with the Mewcastle-Ottawa Scale specifically in the selection and outcome domains.
‘There is heterogeneity not explained due to chance.
“The true effect can benefit either the experimental or the control group.
CI: confidence interval; GRADE: Grading of Fecommendations, Assessment, Development and Bvahations; 1CLE immume checkpoint imhibitor; OF:

oulfds rakio.
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Initial rating depends on study design for body of evidence

BODY OF EVIDENCE
FROMRCT = 4 - high

3 - moderate

BODY OF EVIDENCE
2-loW ¢——————— ROM NON-

RANDOMIZED STUDIES
1-very low
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Certainty of evidence: rating down

.risk of bias 4 —high (RCT)
-fm orec_|5|on 3 — moderate
*Inconsistency

eiIndirectness 2 —low

*publication bias
1 —-very low

* rating down 1 level for serious concerns

e rating down 2 levels for very serious concerns

* some (minor) concerns on more than one domain can
amount to one full level rated down
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Indirect comparison

Trnal 1 Trial 2

Direct
comparisons

Indirect comparison

MD ANDERSON CANCER CENTER



Precision of
estimate of
treatment
effect
ol
5 O
Oif o
: @)
OOO‘ o O ] [ ] [ ]
o) .
00 o Publ blas:
ublication bias
- >
Magnitude of the effect st fu N ne| p|0ts
A
Precision of H
estimate of O
treatment £ O
offect H
O o
’ O
0% ©
. )
0-0° b
2O O O
Favor Intervention  Favor Control
Outcome Measure Montori, Victor M. et al. Publication Bias: A Brief Review for Clinicians. Mayo
Clinic Proceedings 2000: 75, 1284 - 1288 MD ANDERSON CANCER CENTER




Decision Analysis Model

« Quantitative approach that uses mathematical modeling to aid
In decision-making by providing probabilities of events under
different scenarios

« Often used In cost-effectiveness evaluations to establish value
e How much It costs to attain a certain outcome

e (Can use data from different sources

« Different methodologies
« Simple model is a decision tree
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Observational Studies vs Clinical Trials

Observational Studies

Research studies in which researchers collect information from participants or
look at data that was already collected

* Cross-sectional
« Case-control (always retrospective)
« Cohort studies (prospective or retrospective)

Clinical Trials (always experimental)

Research studies in which researchers test health-related interventions by
assigning participants to receive intervention(s)

« Explanatory (efficacy) =9 jdeal conditions
* Pragmatic (effectiveness) =—————————p real-world

28 MD ANDERSON CANCER CENTER



Sources of Data for Observational Studies in CER

» Large prospective population-based cohorts

* Retrospective

* EXisting cohort studies

* Registries (specific populations, health interventions)
» Claims data (Medicare, MarketScan, IQVIA, etc)
 Electronic Health Records (EHR)

MD ANDERSON CANCER CENTER




RWE: Real-World Evidence

* Real-world data (RWD) are data relating to patient health status
and/or the delivery of health care routinely collected from a variety
of sources.

« Examples of RWD include data derived from electronic health
records, medical claims data, data from product or disease
registries, and data gathered from other sources (such as digital

nealth technologies).

« Real-world evidence (RWE) is the clinical derived from analysis of
RWD.

https://www.fda.gov/science-research/science-and-research-special-

30 topics/real-world-evidence MD ANDERSON CANCER CENTER



Uses and Advantages of Observational Studies

» Real-world

« Large sample sizes

« Multiple interventions can be compared

* Longer follow-ups

« Often needed for safety studies/rare outcomes (e.g. mortality)

* Readily available data to answer research question
(retrospective)

* Less expensive

Major disadvantage: subject to bias and confounding
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Observational Studies in CER

- Hypothesis-testing vs. descriptive
- Broad population

- Explicit protocol
- Easy to go on fishing expedition

Use methodologies that control confounding and bias
- Try to approach what a RCT would be
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vk Open.

Original Investigation | Neurology
Telestroke and Timely Treatment and Outcomes
in Patients With Acute Ischemic Stroke

Brian Stamen. MD. M5¢; Rachaed T. Whitney, PhD; Regina Royan, MO, MPH: Ghada ibeahim, MS; Adrienne V. Nickles, MPH; Rebecca A Ferber. MPH;
Wen Ye, PhD; Wan-Ling Hsu, PhD; Nilata Chhabra, DO; Rodney A. Hayward, MO; Molie McDemott, MD, MS; Phillip A. Scott, MD; Kewvin N. Sheth, MO;

Mathew ). Reeves, BYSc. PhD: Deborah A, Levine, MD. MPH

Abstract

IMPORTANCE Telestroke has the potential to revolutionize acute stroke treatment by improving
access 1o optimal stroke care, including time-sensitive care such as thrombolysis. However, itis
unclear how treatment times and stroke cutcomes compare between patients evaluated and not
evaluated by telestroke.

OBJECTIVE To evaluate the association between telestroke use and acute stroke treatment times
and outcomes.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohoet study included patients with
acute ischemic stroie aged 18 years or older presenting to 42 Paul Coverdell Michigan Stroke Registry
haspitals from January 1, 2022, to December 31, 2023. All patients were potentially eigidle for
thrombolysis (ie, presented =4 hours of last known well, no contraindications to thrombolysis
documented).

EXPOSURE Telestroke (vs nontelestroke) encounter.

MAIN OUTCOMES AND MEASURES The primary outcomes were receipt of thrombolysis and dooe-
to-needie (DTN) time as a continuous variable and a categorical variable (=60 vs >60 minutes).
Secondary cutcomes induded discharge ambulatory status, discharge destination, and door-in-
door-out (DIDD) time in transferred patients. Multivariable hierarchical models evaluated
associations between telestroke (vs nontelestroke) activation and outcomes, sequentially adjusting
for demographics, medical history, presentation or arrival, and hospital characteristics.

RESULTS Amang the 3036 patients with acute ischemic stroke potentially eligible for thrombolysis
(mean [SD] age, 69.7 [14.5] years; 1563 male [S1.5%)), 785 (25.9%) were evaluated using telestroke
and 2251 (74.1%) without telestroke. A total of 1673 patients (55.1%) were treated with thrembolysis.
Inthe fully adjusted models, patients evaluated by telestroke had a significantly higher odds of
receiving thremboelysis (adjusted odds ratio, 1L61; 95% CI, 117-2.23) but longer DTN times (6.55
minutes longer; 95% CI, 2.12-10.97 minutes longer) and lower odds of meeting a guideline-
concordant DTN time within 60 minutes (adjusted odds ratio, 0.56; 95% Cl, 0.39-0.81) compared
with those not evaluated by telestroke. Among 255 patients who undeswent interhospital transfes,
207 (81.2%6) received thrombolysis, and patients with telestroke had sigrificantly longer DIDO times
(46.90 minutes longer, 95% CI, LOB-92.72 minutes longer).

CONCLUSIONS AND RELEVANCE In this cohort study of patients with acute ischemic stroke
potentialy eligible for thrombolysis, those evaluated by telestroke had a 615 higher odds of
receiving thrombolysis but a 44% lower edds of meeting guideline-concordant DTN times within 60

Key Points

Question How do treatment times and
stroke cutcomes In patsents with acute
Ischemic stroke evaluated by telestroke
compare with these not evaluated by
telestroke?

Findings In this cohort study of 3036
patients with acute ischemic streke
patentially eligible for thrombolysis,
telestroke was assoclated with a higher
odds of recehving thrombolysis, but
signfiantly profonged door-to-needie
and door-in-door-out times and 3 lower
odds of meeting guldeline-<oncordant
door-to-neede times whin 60
minutes, compared with nontelestroke.

Meaning These findings suggest that
there & room to improve timely stroke
for pati aluated by
telestroke to ersure that all patients
with ischemic stroke receive guideline-
concordant, time-sensitive care.

+ invited Commentary

+ Supplemental content

Author affibations end article information are
Inted o the end of this arscle
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PCORI Methodology Standards for Use of Reqgistries

Registries must have the following characteristics
1. Documentation registry purpose and protocol
2. Data safety and security

3. Data elements and quality
« Standardized data elements
« Quality assurance plan

4. Availability of data to control for confounding

5. Systematic participant enrollment

6. Explicit participant follow-up

/. Clear documentation of registry materials and protocols
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Original nvestigation | Public Health

Comparative Risks of Potential Adverse Events Following COVID-19 mRNA Vaccination

Among Older US Adults

Canied &, Haris, Phin Baleen N, Hayes, Phil Andresw B, Zullo, PEL Wincent Mor, Phiy Preet Chichlani, MA; Yalin Deng, PhammiDy; Elen P MoCarthy, Phiu

Dyencha Audrey Djibo, PhD; Cheryl AL Mchatll‘Walraven, PhD: Stefan Gravenstein, WD

Abstract

IMPORTANCE Hisadl-to-laad eafety camparicsons of the mRNA vaccines for SARS-Cov-2 are needed
far decision making: however, current sddence generalizes poory to akder adults, lacks sufficient
adjustment, and insdequately capiures events shonly afber vaccination. Additisnally, no studies to
date have sxplored patential variation in comparative vaccine safety acnss subgroups with fralty or
anincreased risk of adverse events, nformation that would be useful for tiloring clinical decisions.

QRIECTIVE To compare the risk of adverse events between mPMA vaccines far COVID-19 {mRRA-
1273 and BNT1E2b2) averall, by frailty level and by prior history of the adverse events of interest

DESIGM. SETTING, AND PARTICIPANTS This retrodpective cohort study was conducted betwean
Drecesriber 11, 2020, and July 11, 2021, with 28 days of falow-up following the week of vaccination. &
nenvel linked datatase of comminity phanmacy and Medicare claims dala was used, representing
mare than 50% of the US Medicare papulation. Community-chwelling, fee-for-service beneficiariss
aped 66 years or older wha received mRNA-T273 vs BNTIE2B2 a8 their first COVID-19 vacdne were
identified. Data analysis began on Oclober 18, 2022,

ENPOSURE Diose | of mAMA12T3 v BNTIE202 vaccine.

MAIN CUTCOMES AND MEASURES Twelve polential adverse events (g, pulimenary embolsm,
thrombecytapenia purpura, and myocarditic were assesced individually. Frailty was measured using
aclaims-based fralty index, with bereficiaries being categarized as nonfrai, prefrail, and frail. The
risk of diagnosed COVID-19 was assessed a8 a secondary outcome. Generalized linear models
estifated covariate-adpusted rik ratios (RRs) and risk differences (RDS) with 95% Cls.

RESULTS This study included 6 388 196 aligibbe individ wals who received the mRNA-173 or
BNTIB2b2 vaccime. Théir rmean (S0 age was 763 {7.5) years, 5004% were women, and BB 5% were
White & total ol 38.1% of individuals were categorized as prefrail and 6.0% as fral. The rigk of all
aubeames was e in both vaceine graups. n adjusted models, the mENA-IZT3 vaceine was
mssociabed with a lower risk ol pulmenary emibalam (RE, 096 [95% O, 0.95-1.00]: RD, 9 [95% C1,
HIE] events per 100 D00 persons) and otler sdverse svents in subgroup analyses (s, 1109 kawer
fiak of thrambocytopenia purpura among ndividuss categorized as nenfrail). The mANATZTI
VBCEiNe wid ale associated with & lower rigk of diagnosed COVID-19 (RR, 086 [95% CI, 0.83-0.87]),
& benelit that was attenuated by (railty bevel (fral: RR, 0.94 [95% CI, 0.89-0.94]).

CONCLUSIONS AND RELEVARCE In this cabart study af alder US aduhs, the mRNA-1Z73 vacdne
wins associated with a slightly lower risk of several adverse events compared with BNTIG2b2, passibly

Key Points

Question Are there safety differences
between mBMA vacdres for COVID-19,
and dia thase differences vary by
fraily lewvel*

Findings Inthis cohart study of

B 386 196 older U3 adults, 3 45 lower
risk of pulmonary embolism, 2 236 lower
risk of thromboembolic events, and 2
1455 lorwer risk of disgnosed COVID-19
were observed among those who
received the mAMA-1273 vaccine
compared with the BNTM2b2 vaccine,
Although both vaccines were safe across
frailty subgroups, differences were
generally greater in individuals

withaut frailty.

Meaning Thess findings suggest that
compared with BNTIGZEZ, mAMA-12T3
wis associated with 3 lower sk of
advarse ewents, possibly due to
improved protection against CO¥ID-18.

4 supplemental content

Authoratfilations and artide infermation are
Esbed at the end of this article.
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Clinical Trials (always experimental)

Research studies in which researchers test health-related
Interventions by assigning participants to receive

Intervention(s)
« Explanatory (efficacy) Ideal conditions
* Pragmatic (effectiveness) real-world
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Pragmatic Clinical Trials

« Designed to study a health intervention in a real-world setting that is
similar or identical to the one in which the intervention will be

Implemented

* |n contrast to explanatory or traditional trials, which are designed to
demonstrate the safety and efficacy of an intervention

— under highly controlled conditions
— In carefully selected groups of participants

« Most clinical trials are situated somewhere along the spectrum
between pragmatic and explanatory

https://rethinkingclinicaltrials.org/archived-what-is-a-pragmatic-clinical-trial/pragmatic-elements-an-introduction-to-precis-2/ MD ANDERSON CANCER CENTER



Explanatory vs Pragmatic Trials

Population Highly selected Little selection - Broad

Interventions Strictly applied Flexibility in co-
interventions, dosage, etc

Comparator Placebo or another Usual care
Intervention

Outcome measures  Sometimes surrogate or Patient-centered
clinical only

Data collection Additional procedures In clinical settings
outside clinical care
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The Pragmatic-Explanatory Continuum Indicator Summary 2 (PRECIS-2)

Eligibility
Who is selected to
participate in the trial?
Primary analysis Recruitment
To what extent How are participants
are all data recruited into the
included? trial?

1. Very explanatory

2. Rather explanatory
Primary outcome Setting .
How relevant Where is the 3. Equally pragmatic and
isitto trial being
participants? done? exp|a nato ry
4. Rather pragmatic
5. Very pragmatic
Follow-up Organisation
How closely are What expertise and
participants resources are needed
followed-up? to deliver the
intervention?
Flexibility: adherence Flexibility: delivery
What measures are in place How should the
to make sure participants intervention
adhere to the intervention? be delivered?

Kirsty Loudon et al. BMJ 2015;350:bmi.h2147
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ISIS-2 trial — 17,187 cases of suspected acute myocardial infarction

(Lancet 1988)
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ACP- PEACE. Promoting Effective and Aligned Communication in the Elderly

network | QPN

Original Investigation | Geriatrics

An Intervention to Increase Advance Care Planning Among Older Adults
With Advanced Cancer
A Randomized Clinical Trial

Argeks E. Volandes, MOy, MPH Ychiao Chang. PR Jeshua F Lakin, MD: Michass K. Passche-Orlow, MO; Charkonta Lindvall, MD. PhD; Seth N, Jupand, 84
Diana Martre-‘Welch, MD; Maria T. Carneg. MD; Edith A Burns, MO Jennifer Itty, MPH: Karbn Emmert-Tangreds, MW, Narda ). Martin, M5SN-ED, BN;

Sheeya Sanghani. M5 Jon Tdburt, M0 Katheys | Pellak. POy Aretha Delight Davis, 80, 0 Cynihia Garde, MBA&; Michasl | Barry, MOy A El-lawabri, MD:
Lisa Quanbdiani, PhiD; Kate Sciacca, NF; Julie Goldman, MPH; ames A. Tulsky, MO
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nework | QPN

RCT: Advance Care Planning Among Older Adults With Advanced Cancer
POPULATION INTERVENTION FINDINGS
15344 Men, 14013 Women 29537 Patients randomized ACP documentation increased more in the ACP group than the usual
care grou
O — group
L N
USUAL ACP group Usual care
O OO CARE
Adults with advanced cancer 15754 ACP video and 13603 Control 25.3% 20.8%
Mean (SD) age, 74.5 (6.6) y communication skills training  Usual care
Advanced care planning (ACP)
video decision aids and clinician
communication skills training
SETTINGS / LOCATIONS
29 Cancer clinics PRIMARY OUTCOME Documentation frequency:
OO intheUS ACP documentation frequency was a composite outcome of ACP: 3980 of 15754 (25.3%)
O n documented goals-of-care discussion, palliative care, hospice, and US‘_‘3| care:_2834 of 13603 (20.8%)
limitation of life-sustaining treatments in the electronic health record Adjusted difference: 6.8% (95% Cl. 2.8%-10.8%; P <.001)
Volandes AE, Chang Y, Lakin JR, et al. An intervention to increase advance care planning among older adults with advanced cancer: a randomized clinical trial.
JAMA Netw Open. 2025;8(5):e259150. doi:10.1001/jamanetworkopen.2025.9150
|




“Far better an approximate answer to the right
guestion, which Is often vague, than an exact
answer to the wrong question, which can always
be made precise.”
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