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“Multiplicity, combined with incomplete
reporting, might be the single largest contributor
to the phenomenon of nonreproducibility, or
falsity, of published claims.”

Goodman, et al., 2016. DOI: 10.1126/scitransImed.aaf5027




Reporting guidelines minimize cherry picking

RESEARCH AND REPORTING METHODS |Annals of Internal Medicine
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The protocol of a clinical trial serves as the foundation for study
planning, conduct, reporting, and appraisal. However, trial protocols
and existing protocol guidelines vary greatly in content and quality.
This article describes the systematic development and scope of
SPIRIT (Standard Protocol Items: Recommendations for Interven-
tional Trials) 2013, a guideline for the minimum content of a clinical
trial protocol

The 33-item SPIRIT checklist abplies to protocols for all clinical

for key content, the SPIRIT recommendations aim to facilitate the
drafting of high-quality protocols. Adherence to SPIRIT would also
enhance the transparency and completeness of trial protocols for
the benefit of investigators, trial participants, patients, sponsors,
funders, research ethics committees or institutional review boards,
peer reviewers, journals, trial registries, policymakers, regulators,
and other key stakeholders.

Guidelines and Guidance
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Introduction

Randomised controlied rials, when appropriatcly designed,
conducted, and reported, represent the gold standard in evaluating
healtheare interventions. However, randomised irials can yicld
bigsed resulis if they lack methodological rigour [1]. To asses a
trial accuraicly, readers ofa published report need complete, dear,
and transparent information on its methodology and Findings.
Unfortunately, attempted asscsments froquentdy  fail  because
authors of many rial reports neglect w0 provide lucid and
camplete descriptions of that critical information [2,34].

indirect goal of our work, Moreover, CONSORT can help
researchers in designing their rial.

Background to CONSORT

Efforts to improve the reporting of randomised controlled rials
accelerated in the mide 19Kk, spurred partly by methodological
rescarch, Rescarchers had shown for many years that authors
reported such wials poorly, and empirical evidence began o
accunulate that some poorly conducted or poorly reported aspects
of triak were associated with bias [14] Two initiatives aimed at

Chan, et al., 2013. DOI: 10.7326/0003-4819-158-3-201302050-00583
Schulz, et al., 2010. DOI: 10.1371/journal.pmed.1000251
Mobher, et al., 2010. DOI: 10.1136/bmj.c869

Iltem 12: Primary, secondary, and other outcomes, including
the specific measurement variable (e.g., systolic blood

pressure), analysis metric (e.g., change from baseline, final
value, time to event), method of aggregation (e.g., median,

proportion), and time point for each outcome. Explanation of

the clinical relevance of chosen efficacy and harm outcomes
is strongly recommended.

ltem 6a: Completely defined pre-specified primary and
secondary outcome measures, including how and when they
were assessed.

E&E

More than 70 outcomes were used in 196 RCTs of non-
steroidal anti-inflammatory drugs for theumatoid arthritis
[108]. and 640 different instruments had been wsed in
2000 trials in schizophrenia, of which 369 had been used
only once [33]. Investigation of 149 of those 2000 tnals






Defining an outcome

Level 1

Domain Anxiety Depression Schizophrenia
00O
l l l
LeveI. 2 Beck Anxiety Inventory Hamilton Anxiety Rating Scale Fear Questionnaire
Specific Measurement |
l l o
;:‘;ilif?lc Metric End value Change from baseline Time to event
-
l l
Lacle Continuous Categorical

Method of Aggregation

l l l l

. Proportion of participants Proportion of participants
Mean Median with decrease =50% with decrease =8 points

Zarin, et al., 2011. DOI: 10.1056/NEJMsa1012065



Multiple results for the same outcome

Analysis population Handling missing data
Participants eligible to be Methods to account for
included in the analysis missing data, including
(e.g., people who took one missing items and missing

dose, everyone randomized) cases (e.g., multiple
imputation, last observation
carried forward)

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007

Methods of analysis

Statistical methods,
including analysis model,
procedures (e.g.,
transformations,
adjustments), and
covariates included in the
analysis



Outcomes are not defined in trial registers

4 putcome domains [ Pain
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Primary outcomes: Elements of an outcome
Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007

Cybulski, et al., 2016. DOI: 10.1037/ccp0000115. 7



How.mfjc.h _ 21 trials
multiplicity is

there in clinical 6 with non-public sources
trials?
4 Outcome domains
Qol Gaba'pentin'

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007
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there in clinical
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Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.05.007



How much
multiplicity is
there in clinical
trials?
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How much
multiplicity is
there in clinical
trials?
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How much
multiplicity is
there in clinical
trials?
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214 outcomes

1230 results
305 (25%)

" publicly

reported

More hidden...
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Consequences of multiplicity for clinical guidelines and practice

All sources

No. Trials: 14

No. Combinations: 10000

No. Participants: 2424 to 3239

3.a. Pain intensity outcome domain (gabapentin)

Journal article only

No. Trials: 10

No. Combinations: 10000

No. Participants: 1710 to 2077

Short report only
No. Trials: 2

No. Combinations: 1

No. Participants: 615

Registration only
No. Trials: 2

No. Combinations: 2
No. Participants: 664

FDA report only

No. Trials: 2

No. Combinations: 495

No. Participants: 356 to 569

CSR only

No. Trials: 6

No. Combinations: 10000

No. Participants: 1053 to 1628

IPD only

No. Trials: 6

No. Combinations: 768

No. Participants: 1343 to 1715

)
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|

»
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34 trillion possible meta-analyses of “pain”
I.e., combinations of the same trials

——
p—a—

Item 1: Histogram showing the distribution of means (SMDs)
from meta-analyses using one continuous effect estimate
per study (selected at random)

Iitem 2: Average of the mean effects (SMDs)

Item 3: 95% confidence interval (Cl) corresponding to the
mean effects (SMDs) in the histogram, including lower (<)
and upper (>) limits

Iltem 4: The smallest and largest possible treatment effect from
a meta-analysis (with associated 95% ClI) calculated by
selecting the most extreme results from any report about
each included trial

T
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ot ==

T
-0.5
Favors gabapentin

Mayo-Wilson, et al., 2017. DOI: 10.1016/j.jclinepi.2017.07.014

Favors placebo
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Consequences of multiplicity for clinical guidelines and practice

Wide distribution
of possible effects

/ .
Largest possible Smallest possible

Big effect, Small effect,
“significant” “not significant”

Mayo-Wilson, et al., 2017. DOI: 10.1016/].jclinepi.2017.07.014 15



Benefits and Harms

BENEFITS HARMS

Measured systematically for all participants Reported spontaneously by patients

Selected a priori Reported based on the results

16



ARISTADA (aripiprazole laurixil)
(air-is-TAH-dah)

FDA Sna pShOt Alkermes Inc.

Approval date: October 5, 2015

DRUG TRIALS SNAPSHOT SUMMARY:

What is the drug for?
ARISTADA is a drug used for the treatment of schizophrenia.

Schizophrenia is a brain disorder characterized by hearing voices, believing other people are reading one's
mind or controlling one’s thoughts, and being suspicious or withdrawn.

How is this drug used?

ARISTADA is an injection given into the muscle of the arm or buttock by a healthcare provider once a
month to once every 6 weeks.

What are the benefits of this drug?
ARISTADA improved symptoms of schizophrenia.

17



F DA Sna S h Ot . What are the possible side effects?
p * The table below summarizes adverse reactions in the Safety population defined as all patients who
received at least one injection dose of study drug.
Why measure
Table 3. Adverse Reactions that Occurred in 2% or more of ARISTADA-Treated Patients and at
& re po rt t h ese Greater Incidence than in the Placebo-Treated Patients

harms?

General disorders and administration site conditions

Injection site pain

Investigations

Increased weaight

Increased blood creatine phosphokinase

MNervous system disorders

Akathisia

Headache

Psychiatric disorders

Insomnia

Restlessness




FDA Snapshot:
Why measure
& report these
harms?

Table 3. Adverse Reactions that Occurred in 2% or more of ARISTADA-Treated Patients and at
Greater Incidence than in the Placebo-Treated Patients

Reporting
depends on
results

19



FDA Snapshot:
Why measure
& report these
harms?

What are the possible side effects?

The table below summarizes adverse reactions in the Safety population defined as all patients who
received at least one injection dose of study drug.

Table 3. Adverse Reactions that Occurred in 2% or more of ARISTADA-Treated Patients and at
Greater Incidence than in the Placebo-Treated Patients

1 2 2 Systematic

Not
Systematic

20



Inconsistent
reporting

1) Snapshot

Table 3. Adverse Reactions that Occurred ior more of ARISTADA-Treated Patients and at

than in the Placebo-Treated Patients

2) Prescribing information
ADVERSE REACTIONS

Most comm served adverse reaction with ARISTADA {inciden
and at least twice that for placebo)was akathisia (6.1).

3) Trial registration (NCT01469039)

Frequency Threshold
Threshold above which other adverse events are reported

4) Journal article (Meltzer et al., 2016)

Treatment-emergent adverse events occurring in >2%

. R o . Table 2. Treaprrent-Emergent Adverse Events (TEAEs)
of patients in the aripiprazole lauroxil treatment groups are Occurring i @‘ Aripiprazole Lauroxil-Treated Patlents,
reported in Table 2. The most common TEAEs occurring

Safety Populatio
ji @wn patients in the aripiprazole lauroxil groups were - "
. 4 . . .. Aripiprazole Lauroxil
insomnia, akathisia, headache, and anxiety. Akathisia

441 mg 882 mg Placebo
was the only TEAE with an incidence of in each Preferred Term (%) (n=207) (n=208) (n=207)
aripiprazole lauroxil group that wa f Any TEAE 589 57.2 623
placebo (11.6%, 11.5%, and 4.3%). The majority %) of Insomnia 9.7 120 116
all akathisia episodes occurred before the second injection, Akathisia 116 115 43

21



Specifying harms a priori in trials and core outcome sets

1) Pain
a. 11-point (0-10) rating of pain intensity
b. Usage of rescue analgesics
c. Categorical rating of pain intensity
2) Physical functioning (either one of two measures)
a. Multidimensional pain inventory interference scale
b. Brief Pain Inventory interference items
3) Emotional functioning (at least one one of two measures)
a. Beck Depression Inventory
b. Profile of Mood States
4) Participant ratings of global improvement and satisfaction with
treatment
a. Patient Global Impression of Change
5) Symptoms and adverse events
a. Passive capture of spontaneously reported adverse events

6) Participant disposition

Dworkin, et al. 2005 22



Implications for research synthesis: Junk in, junk out

Table 3. —Most Frequently Reporied Adverse Events*®
.|

Preferred Gabapentin Placebo F
Terms (n = 84) (n = 81) Valuet
Dizziness 20 (23.8) 4(49) < 001
somnolence 19 (22 6) 5 (6.2) 004
Headache 9(10.7) 3(3.7) 13
Diarrhea 9 (10.7) 7 (8.6) 79
Confusion 7(8.3) 1(1.2) 06
Nausea 7(8.3) 4(4.9) o4

*Data are number (percentage).

tData were calculated using the Fisher exact test.
23



