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Abstract Key Points

. . ) ) . Question Are the results of mega-trials
IMPORTANCE Mega-trials can provide large-scale evidence on important questions. . . o
with 10 000 participants or more similar
. . ) to meta-analysis of trials with smaller
OBJECTIVE To explore how the results of mega-trials compare with the meta-analysis results of

. . . sample sizes for the primary outcome
trials with smaller sample sizes.

and/or all-cause mortality?

DATA SOURCES ClinicalTrials.gov was searched for mega-trials until January 2023. PubMed was Findings In this meta-research analysis
searched until June 2023 for meta-analyses incorporating the results of the eligible mega-trials. of 82 mega-trials, meta-analyses of
—_— smaller studies showed overall

STUDY SELECTION Mega-trials were eligible if they were noncluster nonvaccine randomized clinical comparable results with mega-trials, but
trials, had a sample size over 10 000, and had a peer-reviewed meta-analysis publication presenting smaller trials published before the
results for the primary outcome of the mega-trials and/or all-cause mortality. mega-trials gave more favorable results
— than mega-trials. There were very low
DATA EXTRACTION AND SYNTHESIS For each selected meta-analysis, we extracted results of rates of significant results for the
smaller trials and mega-trials included in the summary effect estimate and combined them separately primary outcome and all-cause mortality
using random effects. These estimates were used to calculate the ratio of odds ratios (ROR) between for mega-trials.

mega-trials and smaller trials in each meta-analysis. Next, the RORs were combined using random Meaning The findings of this study

effects. Risk of bias was extracted for each trial included in our analyses (or when not available, .
suggest that mega-trials need to be

assessed only for mega-trials). Data analysis was conducted from January to June 2024. e e o, e

MAIN OUTCOMES AND MEASURES The main outcomes were the summary ROR for the primary
outcome and all-cause mortality between mega-trials and smaller trials. Sensitivity analyses were

relative low number of mega-trials
found, their low significant rates, and

the fact that smaller trials published

performed with respect to the year of publication, masking, weight, type of intervention, and Biioriomegarialreportedimore

specialty. beneficial results than mega-trials and

subsequent smaller trials.
RESULTS Of 120 mega-trials identified, 41 showed a significant result for the primary outcome and

22 showed a significant result for all-cause mortality. In 35 comparisons of primary outcomes

(including 85 point estimates from 69 unique mega-trials and 272 point estimates from smaller trials) + Supplemental content
and 26 comparisons of all-cause mortality (including 70 point estimates from 65 unique mega-trials Author affiliations and article information are
and 267 point estimates from smaller trials), no difference existed between the outcomes of the listed at the end of this article.

mega-trials and smaller trials for primary outcome (ROR, 1.00; 95% Cl, 0.97-1.04) nor for all-cause
mortality (ROR, 1.00; 95% Cl, 0.97-1.04). For the primary outcomes, smaller trials published before
the mega-trials had more favorable results than the mega-trials (ROR, 1.05; 95% Cl, 1.01-1.10) and
subsequent smaller trials published after the mega-trials (ROR, 1.10; 95% Cl, 1.04-1.18).
CONCLUSIONS AND RELEVANCE In this meta-research analysis, meta-analyses of smaller studies
showed overall comparable results with mega-trials, but smaller trials published before the mega-
trials gave more favorable results than mega-trials. These findings suggest that mega-trials need to
be performed more often given the relative low number of mega-trials found, their low significant
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Abstract (continued)

rates, and the fact that smaller trials published prior to mega-trial report more beneficial results than
mega-trials and subsequent smaller trials.

JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296

Introduction

Most randomized comparisons of interventions in medicine use small to modest sample sizes. The
call for more mega-trials (ie, large sample trials) with over 10 000 participants has been
longstanding."? Mega-trials have been rare, but there has been a renewed interest recently. Several
mega-trials have found that certain interventions, like vitamin D supplementation, may not be as
effective as previously thought.>* Conversely, other mega-trials, such as the Second International
Study of Infarct Survival (ISIS-2) Collaborative Group trial on streptokinase and aspirin after
myocardial infarction® found favorable results with major clinical impact. Conducting mega-trials may
be facilitated by the growth of interest in pragmatic (ie, practical) research,®” new platforms for
recruitment of participants,® and wider recognition of the limitations of small trials. Therefore, it is
important to understand and compare the results of mega-trials with those of smaller trials.

Meta-analyses rarely include large trials, and small trials have traditionally been considered
more susceptible to biases, including more prominent selective reporting.>'° Previous literature
comparing results of meta-analyses of small trials with subsequent large trials has shown
heterogeneous results.”'® Furthermore, different methods have been proposed to analyze the
agreement.” Different event rates in the control group of the considered trials (baseline risk),
differences in trial quality, and variable susceptibility to bias of the health outcomes under
investigation may also generate heterogeneity." Moreover, mega-trials and smaller trials may have
topic- and question-specific biases that are different in the 2 groups. In previous work, there was also
no clear consensus on what constitutes a large trial. Some'® have considered the amount of evidence
in each trial (inverse of variance or sample size) as a continuum, while others tried to separate trials
with sufficient power (eg, 80%) to detect plausible effects,'® and yet others used arbitrary sample
size thresholds, (eg, 1000 participants).’>'* To our knowledge, no comprehensive empirical
examination has systematically compared the results of mega-trials with sample sizes exceeding
10 000 participants versus smaller trials.

Here, we aimed to systematically identify such mega-trials, identify which ones have been
included in meta-analyses for their primary outcomes and/or for mortality outcomes, compare the
results of these mega-trials against the combined results of smaller trials, and identify potential
factors associated with discrepancies.

Methods

Design and Eligibility Criteria for Mega-Trials

This meta-analysis was a meta-research project; because this study is not a typical meta-analysis, we
followed the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
reporting guideline where applicable.’ The original protocol was registered in Open Science
Framework Because the information we used consisted of publicly available results of RCTs, and not
patient-specific data, there was no need for ethical review. We analyzed meta-analyses of clinical
trials that have included mega-trial results in their analysis for calculations of a summary effect size
for the primary end point of the mega-trial. Additionally, we considered data on all-cause mortality
as a secondary outcome because it is the most severe and objective outcome.
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Mega-trials were considered for analysis if they were noncluster, nonvaccine randomized clinical
trials (RCTs) regardless of masking; had a sample size of more than 10 000 participants; had a peer-
reviewed publication presenting the results of the primary end point; and were included in a meta-
analysis for their primary outcome and/or all-cause mortality. We excluded cluster trials because the
effective sample size is much smaller than the number of participants. We excluded vaccine trials
because very large vaccine trials usually have different considerations and types of outcomes than
mega-trials of other interventions.

For a meta-analysis to be included in the analysis, it had to have a systematic review design and
include the results of the mega-trial along with any number of other trials in obtaining summary
effect size estimates with the effect size and variance data available (or possible to calculate) for each
trial from presented information.

Search Strategy

We searched for mega-trials in ClinicalTrials.gov (last updated January 2023) and then performed
PubMed searches (until June 2023) to identify the most recent meta-analyses that included the
results of these mega-trials for the primary outcome of the mega-trial and for all-cause mortality.
Details on the search process are in eAppendix 1in Supplement 1.

Data Extraction

For each selected meta-analysis, we extracted the results of RCTs included in the summary effect size
estimate that incorporated the effect size estimate of the mega-trial. We also extracted information,
whenever available, on the risk of bias assessments for each included trial based on Cochrane Risk of
Bias Tools (original, revised, and version 2). All data extractions (except mega-trial identification)
were performed by 2 reviewers (L.K. and H.R.D.; L.K.and H.G.Q.P.; L.K.and E.L.L.; L.K.and N.S.A.;
L.K.and F.K;; L.K.and R.M.; and L.K. and A.L.L.), and differences were settled by discussion. For any
unsettled discrepancies, a third senior reviewer (T.M.) was invited to arbitrate. Details on data
extraction appear in eAppendix 2 in Supplement 1.

Amendments to the Original Protocol

Some of the eligible meta-analyses contained results from other mega-trials that had not been
detected by our search. Therefore, we described these extra identified trials and included themin
our analyses. We extracted information for all mega-trials based on whether they found statistically
significant or nonsignificant results and whether they were designed to show noninferiority. In
several meta-analyses, some trials did not pass the 10 000-participant threshold but were
substantially large enough to blur the effects. Therefore, in a sensitivity analysis, we compared the
results of mega-trials vs only the smaller trials that weighted less than one-fifth of the least weighted
mega-trial; in another sensitivity analysis, we compared the results of mega-trials vs smaller trials
that weighted less than one-tenth of the least weighted mega-trial. We then further restricted these
trials to those published only before or up to the first trial. We also explored the agreement on
different thresholds, setting the threshold at a sample size of 30 00O0. In addition, we also compared
the agreement between the mega-trials, when more than one was included in a meta-analysis.
Finally, we also assessed the risk of bias for the mega-trials that had not been assessed (or had been
assessed using various non-Cochrane tools [eg, Jadad scale]) using the Cochrane Risk-of-Bias Tool.2>

Statistical Analysis

In each eligible meta-analysis, we combined the results from non-mega-trials using random effects
(and fixed effects as sensitivity analysis) and compared them against the results of the mega-trial. In
meta-analyses where several mega-trials were available, the results of the mega trials were combined
using random effects first before being compared against the results of smaller trials. Any cluster
trials were considered to be non-mega-trials.2°
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The odds ratio (OR) was the metric of choice. All the analyzed outcomes were dichotomous.
Between-trial heterogeneity assessments used 12 between-study variance estimator, Q test, and I
statistics.”'

We obtained the log ratio of ORs (ROR) and its variance (the sum of the variances of the logOR
in the 2 groups) between the mega-trials and the smaller trials for each eligible outcome. Then, the
logROR estimates were combined across each outcome using the DerSimonian-Laird random-effects
calculations.?? We also performed sensitivity analyses using the Hartung-Knapp-Sidik-Jonkman
(HKSJ) method.?® In all calculations, treatment effects in single trials and meta-analyses thereof were
coined consistently so that an ROR less than 1 means a more favorable outcome for the intervention
group over the control group.

A sensitivity analysis was performed to assess whether the results were different when
non-mega-trials were included in the calculations only if they were published up until (and including)
the year of publication of any mega-trials and comparing them with the results of the mega-trial. This
analysis more specifically targets the research question of whether mega-trials corroborate the
results of smaller trials that have been performed before them. A separate analysis also compared
the results of non-mega-trials published up until the year of publication of the mega-trial vs
non-mega-trials published subsequently.

Separate subgroup analyses were performed for the comparison of results in mega-trials vs
other trials according to masking (open-label vs masked), intervention type, specialty (eg,
cardiovascular), and per heterogeneity (low vs non-low) of the mega-trials. We also performed
exploratory meta-regressions considering the same variables (masking, type of outcome, type of
intervention, and specialty) and also risk of bias in the mega-trials (high vs other), risk of bias in the
other trials (proportion at high risk), median number of participants in non-mega-trials, and total
number of participants in non-mega-trials. We also performed exploratory tests for small study
effect sizes (Egger test),>* when there were more than 10 trials.

Analyses were conducted using Stata software version 17 (StataCorp). The threshold for
significance was a 2-tailed P < .05. Data analysis occurred from January to June 2024.

Results

Identification of Mega-Trials and the Respective Meta-Analyses
A total of 180 registered completed phase 3 or 4 mega-trials that did not involve vaccines and that
had 10 000 or more participants were identified through our search (Figure 1). Among these, 91

Figure 1. Flowchart of Mega-Trial Selection

180 Nonvaccine trials ‘

> 89 Nonrandomized cluster trials

Y
91 Randomized, noncluster trials ‘

40 Excluded
35 Mega-trials without a suitable MA
3 Pubished results for <10000 participants
2 Mega-trials without published results

Y
51 Randomized noncluster trials with eligible MA
30 Extra identified mega-trials
13 Mega-trials with overlapping MA

A4

38 Studies
35 MA containing 69 mega-trials for primary outcome
26 MA containing 65 mega-trials for all-cause mortality

MA indicates meta-analysis.
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were randomized, noncluster, nonvaccine mega-trials; but 35 of these 91 trials lacked an appropriate
meta-analysis and 2 had no published results, leaving 51 mega-trials with an eligible meta-analysis
for either primary outcome and/or all-cause mortality. Three trials registered with more than 10 000
participants and had eligible meta-analyses; however, they randomized less 10 000 participants and
were excluded by our analyses.?®-28 Results were compared to smaller trials across 58 meta-
analyses, including 35 for primary outcome?®7>1>2 and 26 for all-cause mortality.?9- 3235 37-47.49-54.
56-62,64-70,72.74.7678 | 3 studies,>2*1®8 all-cause mortality was the mega-trial's primary outcome
(Table 1). For 19 mega-trials that had a composite primary outcome-30-32-33.39.42,45,46,48,53,55,56.59,
61.62,66.68.69.71.152 ng eligible meta-analysis was identified for the complete composite outcome,
therefore the meta-analysis of one of the subsets of the composite outcome with the highest
number of events was analyzed (Table 1and eTable 1, eAppendix 3, and eTable 4 in Supplement 1).
The eligible meta-analyses included estimates from another 30 mega-trials’>°8 that had
randomized, noncluster design and more than 10 000 participants but had not been identified in our
searches (eTable 2 in Supplement 1). Of these 30 studies, 26 were not registered in
ClinicalTrials.gov,”9-8486-94.96-101103107 \y hj|@ 285108 had ng listed location in ClinicalTrials.gov, 1°°

had listed no results in ClinicalTrials.gov, and for 1study,'°?

no reason for missingness was identified.
These 30 trials with their estimates for primary outcomes (20 trials) and all-cause mortality (22 trials)
were considered in the mega-trials group in all calculations. The meta-analyses included an additional
1mega-trial that had initially been identified by our search but had no eligible meta-analysis for the
primary outcome and/or all-cause mortality but was meta-analyzed for another outcome.'® In total,

82 mega-trials were included across all meta-analyses for the primary outcome (69 mega-trials2°7>
79, 80, 84-87,89-94, 97—100,1027104,108,109,152) and a"_cause morta“ty (65 mega_tria|529, 32-35,37-47,49-54,

56-62,64-67,69,70,72-74,76-83, 85, 87-89, 92-96, 99,101-107,109, 152)

Characteristics of Mega-Trials

Of the 82 mega-trials>®"°°">2 included in our analyses, 6
108.109 jnvestigated cardiovascular outcomes, 17 mega-trials
were centered around nutritional interventions, and 1 mega-trial”> covered various other
medical interventions intervention types, such as pharmacological treatment (Table 1and eTable 1
and eTable 2 in Supplement 1). Moreover, 15 of the mega-trials were open-label,2°-3747.57.68.73.79-81.
86.87,90.102.105.106 \y hj|a the remaining 65 mega-trials were double-blinded, and 2 trials employed
varying degrees of masking (Table 1). Of all the mega-trials, 142 44.47.52.68.72.73.79,81,87.97,102.106,
>2ere judged at high risk of bias. A total of 32 mega-trials2®-30-35.37.39.40.43,45,51.54.55.58,60.64.69.71,
73.76,78-80,82,85.87,90,92,96.101.102,105.106 Ko statistically significant results at P < .05 for the primary
outcome (30 favoring the intervention group) and only 1729-33.43.47.48.50.58,61.69.76,79,80,82,86,99,101,
106 had statistically significant results at P < .05 for all-cause mortality (13 favoring the intervention
group) (Table Tand eTable 1and eTable 2 in Supplement 1).

430, 31,33-40,42-74,76-86, 89-94, 96-98,100,102-106,
31,38,49,57,65,73,80, 88,93, 95,97,98,100, 101,

107109

Comparisons of Mega-Trials vs Smaller Trials: Primary Outcome
A total of 35 comparisons of mega-trials vs other trials were available,"°"*® yielding a total of 85
point estimates coming from 69 unique mega-trials.?9-6264106.109152 Thase 69 mega-trials yielded a
median (IQR) of 15 715 (12 530-20 114) participants (Table 2). The total number of smaller trials across
these 35 mega-trials was 272 (median [range], 6 [1-45] smaller trials) (Table 2). There was a median
(IQR) of 1639 (297-4128) participants across the 35 studies from the smaller trials. Of the 272 smaller
trials, 133 were published before or up to the year of the first mega-trial of the respective topic. In 7
meta-analyses,"O114117121124132157 tha cymulative sample size of all the other smaller trials exceeded
the cumulative sample size of the mega-trials (Table 2).

Detailed information with forest plots on all of the 35 meta-analyses appears in eAppendix
4in Supplement 1. In the summary analysis, there was no noteworthy discrepancy observed between
the results of the mega-trials and those of smaller trials (summary ROR, 1.00; 95% Cl, 0.97-1.04;

I? = 0.0; P for heterogeneity = .48) (eFigure 1in Supplement 1). There were 2 instances when

110-138

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6, 2024 5/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.32296&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.32296&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.32296&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.32296&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.32296&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.32296&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296

Agreement Between Mega-Trials and Smaller Trials

JAMA Network Open | Statistics and Research Methods

(panuiuod)
moq (T€'1-68°0)80'T (¥1°1-98°0) 660 FOVN 0gadeld sbnup Ayisaqonuy >8T0T o¢ 18 38 BINY0g VN TT0T ;118 32 Bueyz
mo (86'0-99°0) 6£°0 (¥6'0-2£°0) 280 FOVIN 0(adeld ueqexoJenry T10T g5'18 39 BB 8T0T g¢1 1818 UBNA 8T0T g¢y 1813 UBNA
Mo (96'0-6£'0) £8°0 (¥0'1-G2°0) 88°0 035 utieylepy UBCEXOPT  ,4E00T g, 1€ 39 OURNBNID VN 120T 511832 Buel
(ow zt-9)
mo (#1°1-98'0) 66°0 (¥0'1-28°0) C6'0 FOVIN Adetayy 19193€1d13UE 1BNQ (ow 1<) 1dva 900C y¢1€ 32 11eUg LT0T g11'18 32 1leuey LT0T g11'18 32 1leuey
sysiuobe d161aualpe
mo (E¥'T-T£°0) TO'T (Te'1-96'0) CT'T uoi3dejul 1e1pledoApy ¢-D-uou Jo 0qgade)d 3UIPIUOY) 47 TOT ¢, 18 39 XNEAIIARQ 8T0T g1'10 39 URdUNQ 8T0T g1'10 39 URdUNQ
mo (9T°1-9£°0) ¥6°0 (0T'1-££°0) 96'0 A3neyow deipie) suawibal 12)93e]dijue ,aYI0  13160p1doyd asop ajgnog q0T0T 51832 BB 8T0T gey'18 32 ONYZ 8T0T gy 1832 0NYZ
Mo (S6°0-1£'0) ¥8'0 (¢0'1-¥8°0) 26'0 FOVIN 0gadeid vd 1-d19 >LT0T o518 13 UewW)oH 020¢ 1112 39 Sopey €70T 1,112 33 2GaseH
moq (€T°1-6'0) 00°T (€0'T-¥8°0) €6°0 FOVIN 0qaded sbn.ip Alojeweyul-nuy qLT10T o, 1833 3UYM 20T gz71€ W@ NIN 770T gz 12 W NIN
Mo (C'1-€8°0) 00°T (88'0-99°0) 9£°0 IOV 0gadeld 1-21719S >T20T ¢ 32 Neyg 720T ger 1030 NV €70T 1112 39 9GaseH
Mo (LTT-96'0)IT'T (71°1-88°0) 660 IOV 0gadeid 17-dda >ET0T ;918 19 BIUIDS 020 14118 32 SOpey €70T 111239 2GaseH
mo (68°0-89°0) ££°0 (16°0-5£°0) T8°0 uoijdJejul 1e1pledoApy 12160pidor) 1012168211 4600T 6018 32 UNUBEM 9T0C 111810 989 9T0T 7111219 2Bg
Mo (6T'C-#1'T)8S'T (PS'T-¥6°0) C'T uondejul je1pedohpy d13d sialipow 1aH qL00T ¢¢"1@ 19 J9rleg 6T0C zpr'18 32 ZRIY  TTOT op1 18 39 1OJRARIYD
Mo (T€'1-6£'0) 20'T (T0'1-£9°0) €8°0 FOVN 0qgadeld gewnzis00g £00T ,,"1e 13 JIp1yY €70T op1 18 10 10Z3ULT VN
ainpadoud ogadeyd juesdidote) yum 110T
Mo (IT'1-66°0) 60°'T (66°0-28°0) 6°0 uoljeziie)nasendl Auy Buiydiew 1o juesdidole] udelu 35ed1al-papualxy 477002 ¢'1€ 32 Aedpuer YN gzr'18 30 I3lRWIBpULRYIS
uopejuswsaiddns
mo (#0'1-£5°0) £L°0 (¥T'1-94°0) 96'0 FOVIN 0gadeld audj0.1e3-g £00T ¢,18 39 B13gdI19H TT0T ¢1 1832 BUBA TT0T 118 32 BUBA
moq (8T°1-7¢8°0) ¥0'T (56'0-08°0) £8°0 FOVIN 0gadeid dulpelqeA| 48007 ¢, 183 X04  0T0T ;7110 32 PIeebeey 70T o7 1€ 39 pleebeepy
uo13N|0S paduejeq
Mo ejeq oN (50'1-88°0) 96°0 1BAIAINS P 06 uoninjos jewlou Al YlIm juawiealy pinjy Al 120C ¢, '1e 39 Lidldwez VN 7202 ;111833 buog
Adesayy Adesayy
Mo (20'1-28°0) 160 (¥6°'0-8£°0) S8°0 FOVN burlamoi pidi) anIsuajul ssa butlamoy pidi) anisuaiu| 610 yg'18 39 BWNL €70T o118 30 10Z3ULT 120T 111238 ey
Mo (T0°1-28°0) 260 (10'1-28°0) 260 Aynellow asned-q)y utieday pauoideun uriedexou3 q900C ¢ 1€ 30 ueWIUY 6007 o¢r 18 39 YBUIS 600C oeq 1€ 32 UbUIS
uawibal RUEITTHECYG 120C
Mo (PT°1-26'0) 20'T (¥0'1-98°0) ¥6°0 2035 9AlJeUIRYE 10 0gIR]d  Buliamo) aunssaid poolg >800C 1, 1€ 32 4NSnA 020T ypy'1€ 32 SBUBM ;1B 19 WWIBUIRIBWLIRY |
mo (¥6'0-5°0) 69°0 (¢'1-59'0) 68°0 uoidJejul je1pledoApy dlvsN Jaui0 g1x03012) >q9T0T 1918 13 UISSIN 10T 111039 BuUaLy) 10T 11039 BUaY)
uojjejusawaiddns
mo7 e3eq oN (S7'1-96'0) 60°'T uoneniqly ety 0gaseid @ ulweyA pue ¢-0 T20T 118 39 1341y VN T20T gy 18 39 422U39
(syuawarddns
Mo (TT°1-98'0)86'0  (90°'T -£80) 960 ddudpidUL JsdURd RJ0L 1330 10 ogade)d) jo13u0) @ ulweyp e6T0T ;1€ 33 UOSuely T20T 77110 39 W) T20T 7711039 WN3)|
ubiH (ST'T-€8°0) 86°0 (P1°1-92°0) €6'0 FOVN upiidse ou Jo 0gade)d upiidse asop mo7 ¥T0T ¢5'1€ 32 epay)| 70T ¢¢1 123 buem TT0T ¢¢1'10 39 Buep
UbiH (8C°1-16'0) 80'T (¥6'0-89°0) 8°0 FOVIN a1ed jensn 1o ‘ogadeld ‘9-0 uneIspue €-M  ,/00¢ ¢, 1€ 39 ewekoyor T70T ge1' 1R NA T70T ge1' 1R NA
Mo (00'T-600)96'0 (IT'T-¥6°0) ¢O'T JOVIN sbn.p Jay30 S1332019-9 €007 ¢o'10 39 3UIddd VN 900 g1 18 38 UBYY|
juswieal) buliamog
ybIH ¥S'T-90'T)8TT (1'1-18°0) ¥6°0 ERV USRI} |BUOIFUBALO)D) -9500N]6 dAISUAU| 2800 ;518 33 UI935199 STOT ¢py 18 3 JBPIES £20T 1112 19 3qaseH
Adetayy 19)91€1d13UE
UubiH (90°1-%9°0) 280 (90'1-¥9°0) 28°0 A3nellow asned-q)y Adetayy 1o123€1d 13U OW €< jouonenpHoys AIBA  .8T0T go'1€ 33 XOPUBIA €70T ¢¢1'12 13 SBYBIS]. €T0T z¢1'18 12 SBYBISL
Mo (80°1-88'0) 86°0 (T'1-£8°0)86°0  Aaneiow sejnasenolple) 0gaseld €-m T10T g¢18 19 Y250g TT0T ge1 18R NA TT0T ge1' 181 NA
Mo (IT'1-8'0) ¥6°0 (¢6'0-£9°0)6£°0 0135 11dejeuy pIdY 21104 pue JLidejeus GT0T 151838 ONH 6T0C o112 39 BuRp 9T0T 47183011
mo (£0'1-54'0) 68°0 (80'T-G9°0) €8'0 0435 |ejejuou pue |ejeq suoljeuiqiod 130 @)D Pue ‘sgy¥v 130V ¢800T g1 39 UOSISWer 9T0T ¢r'18 3 1UD 9T0T 1118 IUD
Aydesbowoy
ybIH (66°0-£8°0) ¥6°0 (Z6°0-0£°0) 08°0 ?duapIdUI JddURD bunT Kel-x 10 a.1ed jensn paindwod asop Mo eTT0T ¢z'18 12 3143QY 720C ¢11'18 38 fduuog 720C ¢11'18 38 fduuog
selqyosiy (12 %S6) 40 ‘INJV (12 %56) ¥0 ‘0d 0d pazfjeue-ex 1043u0) uoljuaAIaju| 1et-ebapy DY 0d

SHnsal jer3-ebay

sisfjeue-e1a\

s|eli[-eSa|N papN|ou| 33 JO SJNSIIRIEY) [BIDUSY °| dqeL

6/21

September 6, 2024

& JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296

té de Lausanne user on 12/23/2024

versi

Downloaded from jamanetwork.com by Un



Agreement Between Mega-Trials and Smaller Trials

JAMA Network Open | Statistics and Research Methods

*Ry1ouaguiuou Suinold oy pausisaq 5

"L Juawa|ddns ur | 9|ge]s ul punoy 8q Ued S}NSa1 SW023N0 831s0dLLI0d S}
U0 uoneuw.oyu| "1 Jo 195gns | A|uo 1o} pazAjeue-e1awW Usaq sey Inq awo21no Asewid s1isodwod e pey ey ayL q

"PapuUI|q 219M S|el} JU3I0 Y3 |[e 's|els3 [2qe| uadQ .

Sppo ‘YO sSnup Alojeweyy

'S103gIYul Z-19310dsue300 8502N(8 WNIPOS ‘|- 17956 ‘awo1no Asewiid ‘Od ‘olzel
UE [BPIOJIBISUOU ‘(IS ‘2USAS JBNISEACIPIED 3SI2APE Jofew *JIyIA {[0191S3j0Yd

uro.dodi) Aysuap Moy '2-7Q7 ‘snouaaeiyul ‘Al ‘uioldodi Asuap Y81y “1aH ‘isiuoSe 10idada. |-apidad oy
-uoZeon|3 vy |-4719 ‘Adesay3 1991e|diIUe [BNp ‘| VQ ‘U1910.d Jajsuel) 19159 |A19159|0UD 'd1 3D 'S1ey20|q J0rdadas
Suizuso18ue 'sgyy ‘Ayje3low asned-||e ‘DY ‘103qIyul swAzua SuiliaAuod uizualoiue '|3)y iSUoieIARIqqy

mol  (8%'T-G€0)2L0  (£6°0-£9°0) 080 ERMI 12460pidor) lojp16ue) q9T0T o181 UBIQY VN 9107 1118 3 984
mol  (¥0'T-¥80)€6'0  (86°0-8£°0) £8°0 JOVIN 0gadeld upidsy 8107 oy, 1€ 39 UBWMOg TT0T ¢¢1'12 32 Buem TT0T ¢¢1'12 32 buep
Mo (80°'1-8°0) €6°0 (6'0-59°0) 9£°0 JOVIN 0gade)d UI13e3SeANSOy 9T0T g, 1€ 33 Jnsnj 0207 4y 18 32 SEUBM ¥N
mo7  (ST'T-82°0)¥6'0  (¥8°0-99°0) L0 uodueyul Je1p.IedoAy 12160pidor)y Jaubnse.d q£00T 1,18 32 HOIAIM ¥N 9T0T 1110 32 269
Mo (56°0-2°0)78°0  (98°0-59°0) S£°0 ERMI uuidsy  uuiidse pue uegexoleAry  /TOT ¢, 1€ 32 WOOQIdY|1] 8107 o¢; 1832 UBNA 8107 o¢; 1832 UBNA
(ow z1-9)
mol  (80°T-780)¥6'0  (£6°0-54°0) €8°0 ERMI AdeJayy 39133€]d13UR JBNQ (ow ¢12) 1dva eST0T ,¢ 1B 32 edeUOg £T0T g7 1€ 32 Lieueq LT0T 11832 Lieueq
mol  (IZ'T-680)€0°T (T'1-68°0) 66°0 ERMI a1ed 1ensn 1o ‘ogadeid ‘9-m unes pue €-0 €107 go'1€ 32 UONBEIUOY 70T ge1 18R NA 70T ge1 18R NA
mol  (90°T-180)Z6'0  (86°0-£L°0) L8°0 ERMI 0ga3e]d sbnup A1ojeweul-nuy LT0T 4510 33 1Py T20C g1 18R NIN T20C g1 18R NIN
mol  (¥0'T-G20)68°0  (L6°0-7£'0) G580 ERMI 0ga2e]d 1-217195 >LT0T 9918 32 183N ¥20T 6er 1€ NY €20T 111232 3aseH
UblH  (¥0'1-28'0)260  (¥O'T-¥8°0) ¥6°0 ERMI 0ga2e]d 1-217195 56T0T £, 18 32 HOIAIM ¥20T g1 1€ W Y €207 17112 12 9GaseH
mol  (ZT'T-780)860  (LI'1-88°0)T0'T uo3dueyul 1eIp.IedoA 0qgadeld SIBYIPOW TAH  qTTOT oo'18 33 ZHIEMYDIS 6T0T 7,1 1830 Z8IY  TTOT o1y 18 39 OJEARIYD
Mo (00°'T-£°0) ¥8°0 (T1-¥8°0) 00°T uoduejul Je1p.IedoA 0gade)d s1atyipow JaH aLTOT o¢'18 32 Jy0dur 6T10C ¢ 1839 2RIy TTOT o118 I 10JARIY)
Mo (ST1-80)660  (ST'T-8£°0) S6°0 JOVIN utiidse ou 1o ogade|d uLiidse asop mo1 q8T0T o, 1€ 32 OURIZED TT0T ¢¢; 1232 buem TT0T ¢¢; 1232 buem
Adesauy Adesay
mo1  (96'0-99°0)08°0  (69°0-9¥°0) 95°0 IOV budnpasd-1a7aAIsudlu| $S37  Buldnpal 2-1Q7 dAISUIY| 8007 5,18 32 1Ip1y €20 o118 32 J0Z3UUT WN
mo1  (S0'T-680)£6'0  (96°0-££°0)98°0 uoi3d.ejul 1e1pledoApy 002e)d SIALIPOW 10433SANOYD TAH  ¢LT0T 6¢'1€ 30 UBWMOg 6107 ¢, 18R Z8IY  TTOT op 1€ 39 104BARIYD
mo1  (S0°T-26'0)86'0  (SO°'T-76°0) 860 Aneyiow asnes-|y 0gadeld s1x201q-g S00C 15,1833 Udy) 610 ¢o1'1€ 33 JES 610 ¢or'1€ 33 JES
uUblH  (1T’1-€6'0)90'T  (2C'T-16'0)SO'T uoi3dtejul 1e1pledoApy 0ga2e]d aulpeiqen| $10T ,, 133 X04  0T0T ;11839 pleebeelN  0Z0T ,.'1€ 32 pleebee|y
UblH  (L0°'T-68'0)£6'0  (9T'T-76°0) E0'T  A3nensow Jejnasenoipie) 918D pIepue)s 10 0Gade]d 99y 5q800T ¢¢7 1B 39 JNSNA 020T 4,1 1€ 33 SEUBM T20T o1y 1€ 13 Liseqly
mol  (80°T-180)€6'0  (0T°'T-98°0) £60 uo3dueyul 1eIpIedoA 0ga2e]d sbnip A1o3ewenyul-puy 25’101 wémoﬂ:w%m T70T gz1 18R NIN T70T gz1 18R NIN
seiqjoysty (12 %S6) ¥0 ‘WIV (12 %56) ¥0 ‘0d 0d pazhjeue-ex 1043u0) LETENSET 1et-ebapy NDY 0od

s)nsal jels3-ebapy

sisfjeue-e1a\

(panunuod) sjer-eSa|\ papN|aU| 3Y3 JO SI1ISHSIORIRY) [BIBUDY | d|qeL

7/121

September 6, 2024

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296

té de Lausanne user on 12/23/2024

versi

Downloaded from jamanetwork.com by Un


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.32296&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296

JAMA Network Open | Statistics and Research Methods

Agreement Between Mega-Trials and Smaller Trials

disagreement between the mega-trials and the respective smaller trials was beyond chance; the

first'? was comparing ivabradine with placebo for major adverse cardiovascular event (ROR, 1.21;
95% Cl, 1.00-1.47), and the second'®® was a comparison of new adenosine diphosphate receptor
agonist with clopidogrel for myocardial infarction (ROR, 0.83; 95% Cl, 0.73-0.95).:

Table 2. Comparison of Results of Meta-Analyses of Mega-Trials and Other Smaller Trials for Primary Outcome

Mega-trials

Other smaller trials

Meta-analysis results, OR (95% CI)

Participants,

Participants,

Participants,

Participants,

Meta-analysis Primary outcome No. No. range per trial No. No. range per trial Mega-trials Other smaller trials

Bonney et al,**>2022  Lung cancer 2 53454 15789-53454 6 21879 2450-4104 0.78 (0.70-0.87) 0.80 (0.67-0.95)
incidence

Chietal,'> 2016 Fataland nonfatal 1 11394 11394 2 7260 2182-5078 0.84 (0.65-1.08) 0.82(0.55-1.24)
stroke

Lietal,'2#2016 Stroke 2 32766 12064-20702 19 46035 88-8164 0.89(0.70-1.14) 0.83(0.73-0.94)

Yuetal,13>2022 Cardiovascular 6 96361 11324-25871 13 31321 102-8179 0.92 (0.85-1.00) 0.89 (0.76-1.04)
mortality

Tsigkas et al,*322023  All-cause mortality 1 15968 15968 7 25236 1460-7119 0.82 (0.64-1.06) 0.92 (0.73-1.16)

Hasebe et al,’?1 2023  MACE 2 21391 10251-11140 2 5658 1791-3867 0.94 (0.85-1.03) 0.84 (0.71-0.99)

Khan et al,*23 2006 MACE 5 140693 10881-79775 7 36351 758-9193 0.99 (0.95-1.02) 1.10(0.99-1.22)

Yu et al,*3> 2022 MACE 6 96361 12505-25871 16 35237 101-8179 0.94 (0.89-1.00) 0.92 (0.82-1.04)

Wang et al,*33 2022 MACE 6 119670 12546-39876 4 15287 2539-5713 0.89 (0.84-0.95) 0.82(0.71-0.94)

Keum et al,*22 2022 Total cancer 2 62223 25871-36352 10 27503 511-5292 0.98 (0.92-1.04) 0.99 (0.89-1.10)
incidence

Gencer etal,12°2021  Atrial fibrillation 4 66182 12505-25119 3 14773 759-8179 1.27 (1.06-1.52) 1.27(1.02-1.58)

Cheng et al,*4 2021 Myocardial 1 23895 23895 5 24359 213-8065 0.89(0.65-1.22) 1.29(0.96-1.73)
infarction

Tharmaratnam et al,*3* ~ Stroke 1 20332 20332 6 18264 1022-6105 0.94 (0.85-1.04) 0.90 (0.76-1.08)

2021

Singh et al,*3° 2009 All-cause mortality 1 20479 20479 6 7093 242-4078 0.92 (0.82-1.02) 0.94 (0.77-1.15)

Alkhalilet al,*** 2021  MACE 3 52687 16204-19113 4 29155 5401-9395 0.90 (0.84-0.96) 0.83(0.73-0.96)

Dong et al,*” 20222 90 d survival 1 10520 10520 6 23997 46-15802* 0.96 (0.88-1.05) 0.95 (0.88-1.02)

Maaggard et al,*2¢ MACE 1 10917 10917 14 7826 19-6505 1.08 (0.94-1.23) 0.89(0.78-1.01)

2022

Yang et al,*34 2022 MACE 5 109438 12741-39876 5 10970 181-8171 1.02 (0.96-1.08) 1.07 (0.97-1.18)

Schandelmaier et al,*2°  Any 1 25673 25673 6 3841 64-3365 0.89(0.81-0.99) 0.99(0.79-1.23)

2017 revascularization
procedure

Chiavaroli et al,*® Myocardial 4 73479 12092-30449 5 4805 472-1612 0.99(0.87-1.12) 0.86 (0.50-1.50)

2021 infarction

Baeetal,'*? 2016 Myocardial 3 43163 10929-18624 6 36097 612-7754 0.79(0.73-0.86) 0.95 (0.86-1.06)
infarction

Hasebe et al,’21 2023  MACE 2 131163 14671-16492 3 16551 4192-6979 1.00 (0.92-1.08) 1.00(0.90-1.11)

Hasebe etal,’21 2023  MACE 3 37886 10142-17160 3 19659 4401-8238 0.91 (0.77-1.06) 0.88 (0.77-1.01)

Niu et al,*28 2022 MACE 3 38915 10061-15828 2 10308 4786-5522 0.93 (0.87-1.00) 0.86 (0.61-1.21)

Hasebe et al,’?* 2023  MACE 1 14752 14752 8 49484 3183-9901 0.92 (0.84-1.02) 0.87 (0.78-0.96)

Zhuo et al,*38 2018 Cardiac mortality 1 17263 17263 3 4015 106-3755 0.96 (0.77-1.20) 1.15 (0.49-2.65)

Duncanetal,'*®2018  Myocardial 1 10010 10010 8 3898 24-1897 1.12(0.95-1.35) 0.71 (0.40-1.26)
infarction

Fanari et al,*1° 2017 MACE 2 36765 15603-21162 4 18826 1850-9961 0.88 (0.8-0.97) 0.84 (0.69-1.01)

Liang et al,2° 2021 Stroke 2 28141 14070-14071 3612 484-2149 1.01(0.78-1.30) 0.43(0.16-1.13)

Yuan et al,*3¢ 2018 MACE 2 33620 15342-18278 2 6428 3391-3037 0.79(0.72-0.87) 0.92(0.73-1.17)

Zhang et al,*37 2021°¢ MACE 1 12000 11988 10 18396 422-8910 0.99 (0.86-1.14) 1.00(0.78-1.26)

Niu et al,128 2022 Myocardial 3 38915 10061-15828 6 16721 249-5522 0.91 (0.83-0.98) 0.81(0.64-1.02)
infarction

Albasri et al,1° 2021 Cardiovascular 2 29823 12705-17118 19 93337 530-9794 1.00(0.90-1.12) 0.90 (0.82-0.98)
mortality

Maagaard et al,*?” Myocardial 2 30009 10907-19102 3 1801 98-1277 1.03 (0.90-1.17) 0.98 (0.23-4.20)

2020 infarction

Safi et al,*>> 2019 All-cause mortality 2 61879 16027-45852 45 19202 39-5778 0.85(0.74-0.97) 0.87 (0.77-0.99)

Abbreviation: MACE, major adverse cardiovascular event.

2 One mega-trial was clustered and therefore was accounted for as a smaller trial.

b Comparisons with significant differences between mega-trials and smaller trials.

¢ No information on the sample size of 1of the smaller trials.
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Comparisons of Mega-Trials vs Smaller Trials: All-Cause Mortality

Atotal of 26 comparisons of mega-trials vs other trials were available, 211> 118.119.122,127.128,130,133.134.
136138145 3nd 70 estimates coming from 65 unique mega-trials?9-3235.37-47.49-54.56-62,64-67.69.70.
72:74.76-83,85,87-89,92:96,99,101107.109.152 \yare considered in these comparisons (Table 3). The median
(IQR) total number of participants in all of the mega-trials was 15 919 (12 524-18 857).

The total number of smaller trials in these 26 meta-analyses was 268 (median [range] per meta-
analysis, 6 [1-47] smaller trials). There was a median (IQR) of 1132 (250-4038) participants from
smaller trials. Of the 268 smaller trials, 117 were published before or up to the year of the first mega-
trial of the respective topic. In 5 meta-analyses,32139141144 the cumulative number of participants
in the other smaller trials exceeded the total number of participants in the mega-trials (Table 3).
Comprehensive details and forest plots about the 26 meta-analyses appear in eAppendix 5 in
Supplement 1.

In the summary analysis, no difference existed between the outcomes of the mega-trials and
those of the smaller trials (summary ROR, 1.00; 95% Cl, 0.97-1.04; I? = 0.0%; P for
heterogeneity = .60) (eFigure 2 in Supplement 1). In one instance testing effects of anti-
inflammatory vs placebo in patients with coronary artery diseases,'?® the results differed beyond
chance between mega-trials and the other smaller trials (ROR, 0.79; 95% Cl, 0.65-0.97), with mega-
trial showing no effect but meta-analysis of smaller trials showing an increased risk.

Table 3. Comparison of Results of Meta-Analyses of Mega-Trials and Smaller Trials for All-Cause Mortality

Mega-trials Other smaller trials

Meta-analysis results, OR (LCI-UCI)

Participants, Participants, Participants, Participants,

Meta-analysis No. No. range per trial No. No. range per trial Mega-trials Other smaller trials
Ennezat et al,*4° 2023 2 30573 12705-17 802 14 51672 505-9270 0.80(0.75-1.01) 0.90 (0.82-0.99)
Chietal,’'>2016 1 11506 11506 2 7340 2199-5141 0.89 (0.75-1.07) 0.89(0.67-1.19)
Wang et al,*4> 2019 1 20702 20702 3 5351 553-3090 0.94 (0.80-1.11) 1.03 (0.74-1.42)
Yuetal,'3>2022 5 80889 12513-25871 18 35548 101-8179 0.97 (0.92-1.03) 0.96 (0.86-1.07)
Bonney et al, '3 2022 2 43501 15970-27 531 6 22119 2509-4143 0.95 (0.90-1.00) 0.93 (0.85-1.02)
Wang et al,*33 2022 6 120270 12 546-39876 4 15287 2539-5713 0.99 (0.92-1.06) 0.90 (0.78-1.04)
Sardar et al,**3 2015 2 21391 10251-11 140 10 13576 43-5238 1.08 (0.79-1.48) 0.99 (0.89-1.11)
Keum et al,122 2022 2 31105 18177-12928 4 6488 1015-2650 0.94 (0.87-1.02) 0.94 (0.84-1.04)
Riaz et al,**? 2019 4 72479 11092-30449 4 3834 130-1612 1.02 (0.91-1.14) 1.25(0.65-2.39)
Cheng et al,*'#2021 1 239553 239553 4 24248 916-8067 0.69 (0.50-0.94) 0.90 (0.61-1.35)
Singh et al,*3° 2009? 1 20479 20479 6 7093 242-4078 0.92 (0.82-1.02) 0.94 (0.77-1.15)
Ennezat et al,'4° 2023 12 181434 10001-27 564 47 140831 250-9270 0.93 (0.88-0.98) 0.90 (0.85-0.95)
Maagaard et al,*?” 2020 2 30019 10917-19102 13 3408 19-1277 1.05 (0.96-1.15) 0.68 (0.35-1.34)
Safi et al,*>*2019° 2 61879 16 027-45 852 45 19202 39-5778 0.85 (0.74-0.97) 0.87(0.77-0.99)
Fanarietal,*° 2017 2 36765 15603-21162 4 18798 1822-9961 0.97 (0.87-1.07) 1.2 (0.98-1.47)
Niu et al*?® 2022 3 38915 10061-15828 7 21476 249-5522 0.96 (0.89-1.04) 1.21(1.02-1.45)
Rados et al**! 2020 1 14932 14932 8 41963 355-9901 0.84(0.74-0.95) 0.89 (0.82-0.96)
Duncan et al,*#2018 1 10010 10010 12 4071 20-1897 1.01(0.72-1.44) 0.80(0.56-1.13)
Zhuo et al,*3% 2018 1 17263 17263 2 4831 1076-3755 0.94 (0.76-1.17) 1.06 (0.49-2.30)
Wanas et al,*44 2020 4 65400 12705-20332 32 94942 80-9794 1.00 (0.95-1.06) 1.01 (0.95-1.07)
Baeetal,''?2016 1 h18 624 18624 1 661 661 0.77 (0.67-0.88) 1.72 (0.50-5.96)
Rados et al,**1 2020 2 31163 14671-16 492 5 17119 91-6979 1.08 (0.97-1.19) 0.95 (0.84-1.07)
Ali et al,*3° 2024 3 37886 10142-17 160 8 42188 1222-8246 0.93 (0.85-1.01) 0.84(0.76-0.93)
Yang et al,*3* 2022 5 81816 11550-22071 1 840 840 1.08 (0.99-1.18) 1.11(0.79-1.58)
Yuan et al,*3¢ 2018 2 33602 15342-18278 1 3037 3037 0.81(0.72-0.92) 0.96 (0.53-1.72)
Tsigkas et al,*32 2023 1 15968 15698 7 25236 1460-7119 0.82 (0.64-1.06) 0.92(0.73-1.16)

Abbreviations: LCI, lower confidence interval; OR, odds ratio; UCI, upper confidence
interval.

2 All-cause mortality was the primary outcome.

b Comparison with significant differences between mega-trials and smaller trials.
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Sensitivity Analyses
Smaller trials showed significantly larger effects for the primary outcome when compared with
mega-trials when they were published before the first megatrial (ROR, 1.05; 95% Cl, 1.01-1.10), and
similar direction but nonsignificant effect for all-cause mortality (ROR, 1.03; 95% Cl, 0.98-1.09)
(Figure 2, A and B). Results of smaller trials published before the mega-trial showed significantly
higher benefits as compared with smaller trials published subsequently for primary outcome (ROR,
1.10; 95% Cl, 1.04-1.18) and similar outcomes for all-cause mortality (ROR, 1.06; 95% Cl, 0.98-1.15)
(eFigure 3 in Supplement 1).

No difference was seen when results were pooled using fixed effects, having a threshold of
30 000 participants using HKSJ random effects. Other subgroup analyses and meta-regressions
were also nonrevealing (eTable 3 and eFigures 4-13 in Supplement 1). No small-study effects were
found for the meta-analyses for the primary outcome and 1 meta-analysis'* had a significant small-
study effects result for all-cause mortality.

Significance and Noninferiority Across All Mega-Trials

In total, we analyzed and/or described the results from 120 mega-trials. Of the 120, 41 showed a
significant result for the primary outcome (33 of which favored intervention over control) and 22
showed a significant result for all-cause mortality ( and 18 of which favored intervention over
control). For the 17 studies with noninferiority designs, 15 had reached noninferiority and 2 had
significantly better results in the experimental group vs the control group for the primary outcome
(Table 1and eTable 1and eTable 2 in Supplement 1).

Figure 2. Disagreement Between Mega-Trials and Smaller Trials Preceding the Mega-Trial

@ Disagreement between megatrials Smaller ' Larger Disagreement between megatrials and Smaller : Larger

and smaller trials preceding the benefits in trials : benefits in trials smaller trials preceding the megatrial  benefits in trials : benefits in trials

megatrial for the primary outcome preceding | preceding for all-cause mortality preceding : preceding

the megatrial | the megatrial Weight, the megatrial : the megatrial Weight,

Megatrial ROR (95% Cl) % Megatrial ROR (95% Cl) %
Huo et al,>1 2015 1.09 (0.82-1.44) - 2.53 Ridker et al,”3 2008 1.02 (0.82-1.27) —+ 7.04
Bosch et al,38 1989 1.42(1.03-1.94) —— 2.06 Huo al,51 2015 0.91(0.63-1.32) —— 2.29
Gerstein et al,47 2008 1.11(0.89-1.37) -+ 4.38 Bosch et al,38 1989 1.33(0.97-1.82) —— 3.21
Pepine et al,%3 2003 0.93(0.80-1.07) | ] 9.39 Ikeda et al,52 2014 0.96 (0.72-1.28) —— 3.87
Yokoyama et al,’32007  1.13(0.87-1.48) - 2.88 Gerstein et al,44 2008 1.11(0.79-1.57) —— 2.68
Manson et al,>7 2019 0.89(0.70-1.13) - 3.70 Bowman et al,39 2017 0.78 (0.28-2.18) —_— 0.30
Albert et al,31 2021 1.15(0.91-1.46) - 3.65 Nissen et al,®1 2016 0.70(0.24-2.11) —_— 0.26
Nissen et al,®1 2016 0.65(0.34-1.22) — 0.51 Jukema et al,54 2019 1.15(1.01-1.30) ] 20.27
Yusuf et al,’4 2008 1.01(0.79-1.29) -+ 3.38 Chen et al,#1 2005 0.96 (0.79-1.16) -+ 8.40
Antman et al,32 2006 0.98 (0.78-1.24) -+ 3.75  Whiteetal, 702017 1.19(0.78-1.80) —— 1.81
Jukema et al,>4 2019 1.08 (0.93-1.27) 3 8.42 Devereaux et al,%22014  1.27 (0.76-2.10) e 1.24
Zampieri et al,”> 2021 1.03(0.91-1.17) [ ] 12.82 Yusuf et al,151 2008 0.98 (0.89-1.09) [ ] 30.77
Landray et al,5% 2014 0.90(0.70-1.15) R 3 3.31 Wallentin et al,%% 2019 0.45(0.13-1.60) —_— 0.20
Barter et al,33 2007 0.60 (0.14-2.60) — 0.09  Megaetal,582012 0.84 (0.46-1.56) — 0.84
Scirica et al,®7 2013 1.05(0.87-1.27) &+ 5.72 Scirica et al,%7 2013 1.21(0.95-1.54) 4 5.51
Bhatt et al,3> 2021 1.00(0.82-1.22) k3 5.30 Holman et al,47 2017 0.94 (0.80-1.12) + 11.31
Holman et al,50 2017 1.05 (0.85-1.29) E 4.68 1.03 (0.98-1.09)
Devereaux et al,22014  1.56 (0.71-3.40) — 0.33 o‘.1 0_‘2‘ ' ‘015‘5“‘1 3 3“‘1 1‘0
Giugliano etal,*$ 2013 2.35(0.84-6.58) 019 ROR (95% Cl)
Bohula et al,36 2018 0.99(0.75-1.31) — 2.53
0'Donaghue et al,%2 2014 1.86 (0.44-7.78) — 0.10
Yusuf et al, 151 2008 1.19(1.05-1.36) ] 11.98
Wallentin et al,®° 2019 1.08 (0.67-1.74) e 0.90
Chen et al,*1 2005 1.03 (0.84-1.27) + 4.77
Ikeda et al,>2 2014 1.20(0.91-1.59) im 2.62

1.05(1.01-1.10)

0102 051 234 10
ROR (95% ClI)

ROR indicates ratio of odds ratio.
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Discussion

Overall, this meta-analysis of mega-trials found that outcomes from meta-analyses of other smaller
clinical trials aligned on average with those of mega-trials in the clinical studies that we examined.
This finding could be partly explained by the relatively large sample size of the smaller trials.
However, mega-trials tended to have less favorable results than the smaller trials that preceded them
timewise, and smaller trials published after the mega-trials tended to have less favorable results than
the smaller trials published before the mega-trials and aligned with the mega-trials. Most mega-
trials do not show statistically significant benefits for the primary outcome of interest, and
statistically significant benefits for mortality are rare. Mega-trials are not available for most medical
studies. Given that small trials and their meta-analyses may give unreliable, inflated estimates of
benefit, mega-trials, or at least substantially large trials with sufficient power, may need to be
considered and performed more frequently.

The diminished benefits in late smaller trials vs early small trials were also consistent with prior
meta-research studies'*® that have shown that the reported effects of interventions change over
time, with wider oscillations of results in early studies. It has been observed that it is more frequent
for treatment effects to decrease rather than increase over time."*”'*° In our examined studies, the
mega-trials may have corrected some inflated effects seen in the earlier trials that preceded them.
Then, the subsequent trials might have been more aligned with what the mega-trials had shown
because the mega-trials are likely to have been considered very influential.

Previous meta-research assessments have shown different levels of agreement between the re-
sults of meta-analyses of smaller trials and large clinical trials. For example, Cappelleri et al" reported
compatible results of meta-analysis of smaller studies with the results of large trials, although discrep-
ancies in their results were found in up to 10% of the cases. However, other meta-studies on this topic'
showed larger differences with a discrepancy rate of up to 39%. These previous studies used a defini-
tion of a large trial having enrolled 1000 participants or more. In contrast, we used a sample size of
10 000 participants to define a mega-trial, and therefore had a larger power to detect effects.

Limitations

This study has limitations. Several early mega-trials are not included in the ClinicalTrials.gov registry.
Nevertheless, we were able to identify several of these trials because they were included in the
meta-analyses of other mega-trials, and they were considered in our calculations.

Our comparative results vs smaller trials still did not include all mega-trials, because for some
mega-trials retrieved in ClinicalTrials.gov, we found no relevant meta-analysis where they had been
included. However, we did examine the main conclusions of these mega-trials and they also had low
rates of statistically significant results. Therefore, we can conclude that mega-trials in general tend
to give negative results for tested interventions.

Mega-trials may have, on average, more pragmatic designs than smaller trials. The different
eligibility criteria and different populations of participants enrolled in mega-trials vs smaller trials may
create differences in effect sizes. Addressing such differences in case-mix heterogeneity would
require individual-level data.

Mega-trials are unlikely to be launched unless there is genuine equipoise. Nevertheless, the low
rate of significant benefits, as opposed to the much higher rates of favorable results seen in typical
phase 3 trials, is remarkable.’® Previous research found more favorable results in industry-funded
research.”©"' Finally, our analyses depend on the accuracy and quality of data extracted from the
included meta-analyses.

Conclusions

In this meta-research analysis, meta-analyses of smaller studies showed, in general, comparable
results with mega-trials, but smaller trials published before the mega-trials gave more favorable
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results than the mega-trials. Mega-trials are done very sparingly to date, but it would be beneficial to

add more of these trials to the clinical research armamentarium.’>">3

ARTICLE INFORMATION
Accepted for Publication: July 12, 2024.

Published: September 6, 2024. doi:10.1001/jamanetworkopen.2024.32296

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2024 Kastrati L
et al. JAMA Network Open.

Corresponding Author: John P. A. loannidis, MD, DSc, Meta-Research Innovation Center at Stanford (METRICS),
Stanford University, 1265 Welch Rd, M/C 5411, Stanford, CA 94305 (jioannid@stanford.edu).

Author Affiliations: Meta-Research Innovation Center at Stanford (METRICS), Stanford University, Stanford,
California (Kastrati, Muka, loannidis); Institute of Social and Preventive Medicine (ISPM), University of Bern, Bern,
Switzerland (Kastrati, Khatami, Ahanchi); Graduate School for Health Sciences, University of Bern, Bern,
Switzerland (Kastrati, Khatami, Ahanchi); Department of Diabetes, Endocrinology, Nutritional Medicine and
Metabolism, Inselspital, Bern University Hospital, University of Bern, Switzerland (Kastrati); Department of Global
Public Health and Bioethics, Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht,
Utrecht University, Utrecht, the Netherlands (Raeisi-Dehkordi); Epistudia, Bern, Switzerland (Llanaj, Llane, Megani,
Muka); Department of Molecular Epidemiology, German Institute of Human Nutrition Potsdam-Rehbrticke,
Nuthetal, Germany (Llanaj); German Centre for Diabetes Research (DZD), Miinchen-Neuherberg, Germany
(LIanaj); Department of Population Health Sciences, Duke University School of Medicine, Durham, North Carolina
(Quezada-Pinedo); Community Medicine Department, Tehran University of Medical Sciences, Tehran, Iran
(Khatami); Department of Internal Medicine, Lausanne University Hospital, University of Lausanne, Lausanne,
Switzerland (Ahanchi); Division of Endocrinology and Diabetology, Department of Internal Medicine, Medical
University of Graz, Graz, Austria (Mecani); Stanford Prevention Research Center, Department of Medicine,
Stanford University School of Medicine, Stanford, California (loannidis); Department of Epidemiology and
Population Health, Stanford University School of Medicine, Stanford, California (loannidis); Department of
Biomedical Data Science, Stanford University School of Medicine, Stanford, California (loannidis); Department of
Statistics, Stanford University School of Humanities and Sciences, Stanford, California (loannidis).

Author Contributions: Drs Kastrati and loannidis had full access to all of the data in the study and take
responsibility for the integrity of the data and the accuracy of the data analysis.

Concept and design: Kastrati, Muka, loannidis.
Acquisition, analysis, or interpretation of data: All authors.
Drafting of the manuscript: Kastrati, Quezada-Pinedo, Khatami, Ahanchi, Muka, loannidis.

Critical review of the manuscript for important intellectual content: Kastrati, Raeisi-Dehkordi, Llanaj, Quezada-
Pinedo, Khatami, Llane, Mecani, Muka, loannidis.

Statistical analysis: Kastrati, Llanaj, Quezada-Pinedo, Khatami, Llane, Muka, loannidis.
Obtained funding: Ahanchi.

Administrative, technical, or material support: Quezada-Pinedo, Ahanchi.

Supervision: 1oannidis.

Conflict of Interest Disclosures: Dr Muka reported receiving grants from Merz Aesthetics; personal fees from
Merz Aesthetics; and serving as cofounder and CEO at Epistudia GmbH outside the submitted work. No other
disclosures were reported.

Funding/Support: This study was supported by an unrestricted gift from Sue and Bob O'Donnell to Stanford
University (to Dr loannidis), the Swiss Government (scholarship for excellence to Dr Kastrati), University of Bern,
and Insel Spital (funding to Dr Kastrati).

Role of the Funder/Sponsor: The sponsors had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Data Sharing Statement: See Supplement 2.
REFERENCES

1. YusufS, Collins R, Peto R. Why do we need some large, simple randomized trials? Stat Med. 1984;3(4):409-422.
doi:10.1002/5im.4780030421

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6, 2024 12/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.32296&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
mailto:jioannid@stanford.edu
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2024.32296&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1002/sim.4780030421

JAMA Network Open | Statistics and Research Methods Agreement Between Mega-Trials and Smaller Trials

2. PetoR, Collins R, Gray R. Large-scale randomized evidence: large, simple trials and overviews of trials. J Clin
Epidemiol. 1995;48(1):23-40. doi:10.1016/0895-4356(94)00150-0

3. Cummings SR, Rosen C. VITAL findings - a decisive verdict on vitamin d supplementation. N Engl J Med. 2022;
387(4):368-370. doi:10.1056/NEJMe2205993

4. LeBoff MS, Chou SH, Ratliff KA, et al. Supplemental Vitamin D and Incident Fractures in Midlife and Older
Adults. N Engl J Med. 2022;387(4):299-309. doi:10.1056/NEJM0a2202106

5. ISIS-2 (second international study of infarct survival)Collaborative Group. Randomised trial of intravenous
streptokinase, oral aspirin, both, or neither among 17,187 cases of suspected acute myocardial infarction: ISIS-2.
Lancet. 1988;2(8607):349-360.

6. Janiaud P, Dal-Ré R, loannidis JPA; Assessment of Pragmatism in Recently Published Randomized Clinical Trials.
Assessment of pragmatism in recently published randomized clinical trials. JAMA Intern Med. 2018;178(9):
1278-1280. doi:10.1001/jamainternmed.2018.3321

7. Zuidgeest MG, Goetz |, Grobbee DE; WP3 of the GetReal Consortium. PRECIS-2 in perspective: what is next for
pragmatic trials? J Clin Epidemiol. 2017;84:22-24. doi:10.1016/].jclinepi.2016.02.027

8. Peto L, Horby P, Landray M. Establishing COVID-19 trials at scale and pace: experience from the RECOVERY trial.
Adv Biol Regul. 2022;86:100901. doi:10.1016/j.jbior.2022.100901

9. Dwan K, Altman DG, Clarke M, et al. Evidence for the selective reporting of analyses and discrepancies in clinical
trials: a systematic review of cohort studies of clinical trials. PLoS Med. 2014;11(6):e1001666. doi:10.1371/journal.
pmed.1001666

10. Dwan K, Altman DG, Arnaiz JA, et al. Systematic review of the empirical evidence of study publication bias and
outcome reporting bias. PLoS One. 2008;3(8):e3081. doi:10.1371/journal.pone.0003081

11. Cappelleri JC, loannidis JP, Schmid CH, et al. Large trials vs meta-analysis of smaller trials: how do their results
compare? JAMA. 1996;276(16):1332-1338. doi:10.1001/jama.1996.03540160054033

12. LeLorier J, Grégoire G, Benhaddad A, Lapierre J, Derderian F. Discrepancies between meta-analyses and
subsequent large randomized, controlled trials. N Engl J Med. 1997;337(8):536-542. doi:10.1056/
NEJM199708213370806

13. Contopoulos-loannidis DG, Gilbody SM, Trikalinos TA, Churchill R, Wahlbeck K, loannidis JP. Comparison of
large versus smaller randomized trials for mental health-related interventions. Am J Psychiatry. 2005;162(3):
578-584. doi:10.1176/appi.ajp.162.3.578

14. Sivakumar H, Peyton PJ. Poor agreement in significant findings between meta-analyses and subsequent large
randomized trials in perioperative medicine. Br J Anaesth. 2016;117(4):431-441. doi:10.1093/bja/aew170

15. loannidis JP, Cappelleri JC, Lau J. Issues in comparisons between meta-analyses and large trials. JAMA. 1998;
279(14):1089-1093. doi:10.1001/jama.279.14.1089

16. Villar J, Carroli G, Belizdn JM. Predictive ability of meta-analyses of randomised controlled trials. Lancet. 1995;
345(8952):772-776. doi:10.1016/S0140-6736(95)90646-0

17. Moses LE, Mosteller F, Buehler JH. Comparing results of large clinical trials to those of meta-analyses. Stat
Med. 2002;21(6):793-800. doi:10.1002/sim.1098

18. Sterne JA, Sutton AJ, loannidis JP, et al. Recommendations for examining and interpreting funnel plot
asymmetry in meta-analyses of randomised controlled trials. BMJ. 2011;343:d4002. doi:10.1136/bmj.d4002

19. Stanley TD, Doucouliagos H, loannidis JP. Finding the power to reduce publication bias. Stat Med. 2017;36
(10):1580-1598. doi:10.1002/sim.7228

20. Borenstein M, Hedges LV, Higgins JPT, Rothstein HR. Introduction to Meta-Analysis. 2nd ed. Wiley; 2021.

21. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. BMJ. 2003;327
(7414):557-560. doi:10.1136/bmj.327.7414.557

22. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials. 1986;7(3):177-188. doi:10.1016/0197-
2456(86)90046-2

23. IntHout J, loannidis JP, Borm GF. The Hartung-Knapp-Sidik-Jonkman method for random effects meta-analysis
is straightforward and considerably outperforms the standard DerSimonian-Laird method. BMC Med Res
Methodol. 2014;14:25. doi:10.1186/1471-2288-14-25

24. Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a simple, graphical test.
BMJ.1997;315(7109):629-634. doi:10.1136/bmj.315.7109.629

25. Sterne JAC, Savovic J, Page MJ, et al. RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ.
2019;366:14898. doi:10.1136/bm);.14898

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6,2024 13/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://dx.doi.org/10.1016/0895-4356(94)00150-O
https://dx.doi.org/10.1056/NEJMe2205993
https://dx.doi.org/10.1056/NEJMoa2202106
https://www.ncbi.nlm.nih.gov/pubmed/2899772
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamainternmed.2018.3321&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1016/j.jclinepi.2016.02.027
https://dx.doi.org/10.1016/j.jbior.2022.100901
https://dx.doi.org/10.1371/journal.pmed.1001666
https://dx.doi.org/10.1371/journal.pmed.1001666
https://dx.doi.org/10.1371/journal.pone.0003081
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.1996.03540160054033&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1056/NEJM199708213370806
https://dx.doi.org/10.1056/NEJM199708213370806
https://dx.doi.org/10.1176/appi.ajp.162.3.578
https://dx.doi.org/10.1093/bja/aew170
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.279.14.1089&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1016/S0140-6736(95)90646-0
https://dx.doi.org/10.1002/sim.1098
https://dx.doi.org/10.1136/bmj.d4002
https://dx.doi.org/10.1002/sim.7228
https://dx.doi.org/10.1136/bmj.327.7414.557
https://dx.doi.org/10.1016/0197-2456(86)90046-2
https://dx.doi.org/10.1016/0197-2456(86)90046-2
https://dx.doi.org/10.1186/1471-2288-14-25
https://dx.doi.org/10.1136/bmj.315.7109.629
https://dx.doi.org/10.1136/bmj.l4898

JAMA Network Open | Statistics and Research Methods Agreement Between Mega-Trials and Smaller Trials

26. CRASH-3 trial collaborators. Effects of tranexamic acid on death, disability, vascular occlusive events and other
morbidities in patients with acute traumatic brain injury (CRASH-3): a randomised, placebo-controlled trial.
Lancet. 2019;394(10210):1713-1723. doi:10.1016/50140-6736(19)32233-0

27. MaurilL, Kereiakes DJ, Yeh RW, et al; DAPT Study Investigators. Twelve or 30 months of dual antiplatelet
therapy after drug-eluting stents. N Engl J Med. 2014;371(23):2155-2166. doi:10.1056/NEJMoal409312

28. Stone GW, McLaurin BT, Cox DA, et al; ACUITY Investigators. Bivalirudin for patients with acute coronary
syndromes. N Engl J Med. 2006;355(21):2203-2216. doi:10.1056/NEJM0a062437

29. Aberle DR, Adams AM, Berg CD, et al; National Lung Screening Trial Research Team. Reduced lung-cancer
mortality with low-dose computed tomographic screening. N Engl J Med. 2011;365(5):395-409. doi:10.1056/
NEJMoal102873

30. Abtan J, Steg PG, Stone GW, et al; CHAMPION PHOENIX Investigators. Efficacy and safety of cangrelor in
preventing periprocedural complications in patients with stable angina and acute coronary syndromes undergoing
percutaneous coronary intervention: the CHAMPION PHOENIX trial. JACC Cardiovasc Interv. 2016;9(18):
1905-1913. doi:10.1016/].jcin.2016.06.046

31. Albert CM, Cook NR, Pester J, et al. Effect of marine omega-3 fatty acid and vitamin d supplementation on
incident atrial fibrillation: a randomized clinical trial. JAMA. 2021;325(11):1061-1073. doi:10.1001/jama.2021.1489

32. Antman EM, Morrow DA, McCabe CH, et al; EXTRACT-TIMI 25 Investigators. Enoxaparin versus unfractionated
heparin with fibrinolysis for ST-elevation myocardial infarction. N Engl J Med. 2006;354(14):1477-1488. doi:10.
1056/NEJM0a060898

33. Barter PJ, Caulfield M, Eriksson M, et al; ILLUMINATE Investigators. Effects of torcetrapib in patients at high
risk for coronary events. N Engl J Med. 2007;357(21):2109-2122. doi:10.1056/NEJM0a0706628

34. Bhatt DL, Fox KA, Hacke W, et al; CHARISMA Investigators. Clopidogrel and aspirin versus aspirin alone for the
prevention of atherothrombotic events. N Engl J Med. 2006;354(16):1706-1717. doi:10.1056/NEJMoa060989

35. Bhatt DL, Szarek M, Pitt B, et al; SCORED Investigators. Sotagliflozin in patients with diabetes and chronic
kidney disease. N Engl J Med. 2021;384(2):129-139. doi:10.1056/NEJM0a2030186

36. Bohula EA, Wiviott SD, McGuire DK, et al; CAMELLIA-TIMI 61 Steering Committee and Investigators.
Cardiovascular safety of lorcaserin in overweight or obese patients. N Engl J Med. 2018;379(12):1107-1117. doi:10.
1056/NEJM0al808721

37. Bonaca MP, Bhatt DL, Cohen M, et al; PEGASUS-TIMI 54 Steering Committee and Investigators. Long-term use
of ticagrelor in patients with prior myocardial infarction. N Engl J Med. 2015;372(19):1791-1800. doi:10.1056/
NEJMoal500857

38. Bosch J, Gerstein HC, Dagenais GR, et al; ORIGIN Trial Investigators. N-3 fatty acids and cardiovascular
outcomes in patients with dysglycemia. N Engl J Med. 2012;367(4):309-318. doi:10.1056/NEJMo0a1203859

39. Bowman L, Hopewell JC, Chen F, et al; HPS3/TIMI55-REVEAL Collaborative Group. Effects of anacetrapib in
patients with atherosclerotic vascular disease. N Engl J Med. 2017;377(13):1217-1227. doi:10.1056/
NEJMoal706444

40. Bowman L, Mafham M, Wallendszus K, et al; ASCEND Study Collaborative Group. Effects of aspirin for primary
prevention in persons with diabetes mellitus. N Engl J Med. 2018;379(16):1529-1539. doi:10.1056/
NEJMo0a1804988

41. Chen ZM, Pan HC, Chen YP, et al; COMMIT (ClOpidogrel and Metoprolol in Myocardial Infarction Trial)
collaborative group. Early intravenous then oral metoprolol in 45,852 patients with acute myocardial infarction:
randomised placebo-controlled trial. Lancet. 2005;366(9497):1622-1632. doi:10.1016/S0140-6736(05)67661-1

42. Devereaux PJ, Sessler DI, Leslie K, et al; POISE-2 Investigators. Clonidine in patients undergoing noncardiac
surgery. N Engl J Med. 2014;370(16):1504-1513. doi:10.1056/NE JM0a1401106

43. Eikelboom JW, Connolly SJ, Bosch J, et al; COMPASS Investigators. Rivaroxaban with or without aspirin in
stable cardiovascular disease. N Engl J Med. 2017;377(14):1319-1330. doi:10.1056/NEJMoa1709118

44. Fox K, Ford |, Steg PG, Tardif JC, Tendera M, Ferrari R; SIGNIFY Investigators. Ivabradine in stable coronary
artery disease without clinical heart failure. N Engl J Med. 2014;371(12):1091-1099. doi:10.1056/NEJMo0a1406430

45. Fox K, Ford |, Steg PG, Tendera M, Ferrari R; BEAUTIFUL Investigators. Ivabradine for patients with stable
coronary artery disease and left-ventricular systolic dysfunction (BEAUTIFUL): a randomised, double-blind,
placebo-controlled trial. Lancet. 2008;372(9641):807-816. doi:10.1016/S0140-6736(08)61170-8

46. Gaziano JM, Brotons C, Coppolecchia R, et al; ARRIVE Executive Committee. Use of aspirin to reduce risk of
initial vascular events in patients at moderate risk of cardiovascular disease (ARRIVE): a randomised, double-blind,
placebo-controlled trial. Lancet. 2018;392(10152):1036-1046. doi:10.1016/S0140-6736(18)31924-X

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6,2024 14/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://dx.doi.org/10.1016/S0140-6736(19)32233-0
https://dx.doi.org/10.1056/NEJMoa1409312
https://dx.doi.org/10.1056/NEJMoa062437
https://dx.doi.org/10.1056/NEJMoa1102873
https://dx.doi.org/10.1056/NEJMoa1102873
https://dx.doi.org/10.1016/j.jcin.2016.06.046
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2021.1489&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1056/NEJMoa060898
https://dx.doi.org/10.1056/NEJMoa060898
https://dx.doi.org/10.1056/NEJMoa0706628
https://dx.doi.org/10.1056/NEJMoa060989
https://dx.doi.org/10.1056/NEJMoa2030186
https://dx.doi.org/10.1056/NEJMoa1808721
https://dx.doi.org/10.1056/NEJMoa1808721
https://dx.doi.org/10.1056/NEJMoa1500857
https://dx.doi.org/10.1056/NEJMoa1500857
https://dx.doi.org/10.1056/NEJMoa1203859
https://dx.doi.org/10.1056/NEJMoa1706444
https://dx.doi.org/10.1056/NEJMoa1706444
https://dx.doi.org/10.1056/NEJMoa1804988
https://dx.doi.org/10.1056/NEJMoa1804988
https://dx.doi.org/10.1016/S0140-6736(05)67661-1
https://dx.doi.org/10.1056/NEJMoa1401106
https://dx.doi.org/10.1056/NEJMoa1709118
https://dx.doi.org/10.1056/NEJMoa1406430
https://dx.doi.org/10.1016/S0140-6736(08)61170-8
https://dx.doi.org/10.1016/S0140-6736(18)31924-X

JAMA Network Open | Statistics and Research Methods Agreement Between Mega-Trials and Smaller Trials

47. Gerstein HC, Miller ME, Byington RP, et al; Action to Control Cardiovascular Risk in Diabetes Study Group.
Effects of intensive glucose lowering in type 2 diabetes. N Engl J Med. 2008;358(24):2545-2559. doi:10.1056/
NEJM0a0802743

48. Giugliano RP, Ruff CT, Braunwald E, et al; ENGAGE AF-TIMI 48 Investigators. Edoxaban versus warfarin in
patients with atrial fibrillation. N Engl J Med. 2013;369(22):2093-2104. doi:10.1056/NEJM0a1310907

49. Hercbergs, Galan P, Preziosi P, et al. The SU.VI.MAX study: a randomized, placebo-controlled trial of the health
effects of antioxidant vitamins and minerals. Arch Intern Med. 2004;164(21):2335-2342. doi:10.1001/archinte.164.
21.2335

50. Holman RR, Bethel MA, Mentz RJ, et al; EXSCEL Study Group. Effects of once-weekly exenatide on
cardiovascular outcomes in type 2 diabetes. N Engl J Med. 2017;377(13):1228-1239. doi:10.1056/NEJMo0a1612917

51. Huo'Y, Li J, Qin X, et al; CSPPT Investigators. Efficacy of folic acid therapy in primary prevention of stroke
among adults with hypertension in China: the CSPPT randomized clinical trial. JAMA. 2015;313(13):1325-1335. doi:
10.1001/jama.2015.2274

52. Ikeda Y, Shimada K, Teramoto T, et al. Low-dose aspirin for primary prevention of cardiovascular eventsin
Japanese patients 60 years or older with atherosclerotic risk factors: a randomized clinical trial. JAMA. 2014;312
(23):2510-2520. doi:10.1001/jama.2014.15690

53. Jamerson K, Weber MA, Bakris GL, et al; ACCOMPLISH Trial Investigators. Benazepril plus amlodipine or
hydrochlorothiazide for hypertension in high-risk patients. N Engl J Med. 2008;359(23):2417-2428. doi:10.1056/
NEJMo0a0806182

54. Jukema JW, Szarek M, Zijlstra LE, et al; ODYSSEY OUTCOMES Committees and Investigators. Alirocumab in
patients with polyvascular disease and recent acute coronary syndrome: ODYSSEY OUTCOMES trial. J Am Coll
Cardiol. 2019;74(9):1167-1176. doi:10.1016/j.jacc.2019.03.013

55. Landray MJ, Haynes R, Hopewell JC, et al; HPS2-THRIVE Collaborative Group. Effects of extended-release
niacin with laropiprant in high-risk patients. N Engl J Med. 2014;371(3):203-212. doi:10.1056/NEJMo0a1300955

56. Lincoff AM, Nicholls SJ, Riesmeyer JS, et al; ACCELERATE Investigators. Evacetrapib and cardiovascular
outcomes in high-risk vascular disease. N Engl J Med. 2017;376(20):1933-1942. doi:10.1056/NEJMo0al1609581

57. Manson JE, Cook NR, Lee IM, et al; VITAL Research Group. Vitamin d supplements and prevention of cancer
and cardiovascular disease. N Engl J Med. 2019;380(1):33-44. doi:10.1056/NEJM0a1809944

58. Mega JL, Braunwald E, Wiviott SD, et al; ATLAS ACS 2-TIMI 51 Investigators. Rivaroxaban in patients with a
recent acute coronary syndrome. N Engl J Med. 2012;366(1):9-19. doi:10.1056/NEJMoal112277

59. Mehta SR, Tanguay JF, Eikelboom JW, et al; CURRENT-OASIS 7 trial investigators. Double-dose versus
standard-dose clopidogrel and high-dose versus low-dose aspirin in individuals undergoing percutaneous coronary
intervention for acute coronary syndromes (CURRENT-OASIS 7): a randomised factorial trial. Lancet. 2010;376
(9748):1233-1243. doi:10.1016/S0140-6736(10)61088-4

60. Neal B, Perkovic V, Mahaffey KW, et al; CANVAS Program Collaborative Group. Canagliflozin and
cardiovascular and renal events in type 2 diabetes. N Engl J Med. 2017;377(7):644-657. doi:10.1056/
NEJMoal1611925

61. Nissen SE, Yeomans ND, Solomon DH, et al; PRECISION Trial Investigators. Cardiovascular safety of celecoxib,
naproxen, or ibuprofen for arthritis. N Engl J Med. 2016;375(26):2519-2529. doi:10.1056/NEJMoal611593

62. O'Donoghue ML, Braunwald E, White HD, et al; SOLID-TIMI 52 Investigators. Effect of darapladib on major
coronary events after an acute coronary syndrome: the SOLID-TIMI 52 randomized clinical trial. JAMA. 2014;312
(10):1006-1015. doi:10.1001/jama.2014.11061

63. Pepine CJ, Handberg EM, Cooper-DeHoff RM, et al; INVEST Investigators. A calcium antagonist vs a
non-calcium antagonist hypertension treatment strategy for patients with coronary artery disease. the
international verapamil-trandolapril study (INVEST): a randomized controlled trial. JAMA. 2003;290(21):
2805-2816. doi:10.1001/jama.290.21.2805

64. Ridker PM, Everett BM, Thuren T, et al; CANTOS Trial Group. Antiinflammatory therapy with canakinumab for
atherosclerotic disease. N Engl J Med. 2017;377(12):1119-1131. doi:10.1056/NEJMoa1707914

65. Roncaglioni MC, Tombesi M, Avanzini F, et al; Risk and Prevention Study Collaborative Group. N-3 fatty acids
in patients with multiple cardiovascular risk factors. N Engl J Med. 2013;368(19):1800-1808. doi:10.1056/
NEJMoa1205409

66. Schwartz GG, Olsson AG, Abt M, et al; dal-OUTCOMES Investigators. Effects of dalcetrapib in patients with a
recent acute coronary syndrome. N Engl J Med. 2012;367(22):2089-2099. doi:10.1056/NEJMoal206797

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6, 2024 15/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://dx.doi.org/10.1056/NEJMoa0802743
https://dx.doi.org/10.1056/NEJMoa0802743
https://dx.doi.org/10.1056/NEJMoa1310907
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archinte.164.21.2335&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archinte.164.21.2335&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1056/NEJMoa1612917
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2015.2274&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2014.15690&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1056/NEJMoa0806182
https://dx.doi.org/10.1056/NEJMoa0806182
https://dx.doi.org/10.1016/j.jacc.2019.03.013
https://dx.doi.org/10.1056/NEJMoa1300955
https://dx.doi.org/10.1056/NEJMoa1609581
https://dx.doi.org/10.1056/NEJMoa1809944
https://dx.doi.org/10.1056/NEJMoa1112277
https://dx.doi.org/10.1016/S0140-6736(10)61088-4
https://dx.doi.org/10.1056/NEJMoa1611925
https://dx.doi.org/10.1056/NEJMoa1611925
https://dx.doi.org/10.1056/NEJMoa1611593
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2014.11061&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.290.21.2805&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1056/NEJMoa1707914
https://dx.doi.org/10.1056/NEJMoa1205409
https://dx.doi.org/10.1056/NEJMoa1205409
https://dx.doi.org/10.1056/NEJMoa1206797

JAMA Network Open | Statistics and Research Methods Agreement Between Mega-Trials and Smaller Trials

67. Scirica BM, Bhatt DL, Braunwald E, et al; SAVOR-TIMI 53 Steering Committee and Investigators. Saxagliptin
and cardiovascular outcomes in patients with type 2 diabetes mellitus. N Engl J Med. 2013;369(14):1317-1326. doi:
10.1056/NEJM0al307684

68. Vranckx P, Valgimigli M, Jini P, et al; GLOBAL LEADERS Investigators. Ticagrelor plus aspirin for 1 month,
followed by ticagrelor monotherapy for 23 months vs aspirin plus clopidogrel or ticagrelor for 12 months, followed
by aspirin monotherapy for 12 months after implantation of a drug-eluting stent: a multicentre, open-label,
randomised superiority trial. Lancet. 2018;392(10151):940-949. doi:10.1016/S0140-6736(18)31858-0

69. Wallentin L, Becker RC, Budaj A, et al; PLATO Investigators. Ticagrelor versus clopidogrel in patients with
acute coronary syndromes. N Engl J Med. 2009;361(11):1045-1057. doi:10.1056/NEJMoa0904327

70. White HD, Held C, Stewart R, et al; STABILITY Investigators. Darapladib for preventing ischemic events in
stable coronary heart disease. N Engl J Med. 2014;370(18):1702-1711. doi:10.1056/NEJM0a1315878

71. Wiviott SD, Braunwald E, McCabe CH, et al; TRITON-TIMI 38 Investigators. Prasugrel versus clopidogrel in
patients with acute coronary syndromes. N Engl J Med. 2007;357(20):2001-2015. doi:10.1056/NEJMoa0706482

72. Wiviott SD, Raz |, Bonaca MP, et al; DECLARE-TIMI 58 Investigators. Dapagliflozin and cardiovascular
outcomes in type 2 diabetes. N Engl J Med. 2019;380(4):347-357. doi:10.1056/NEJMo0a1812389

73. Yokoyama M, Origasa H, Matsuzaki M, et al; Japan EPA lipid intervention study (JELIS) Investigators. Effects of
eicosapentaenoic acid on major coronary events in hypercholesterolaemic patients (JELIS): a randomised open-
label, blinded endpoint analysis. Lancet. 2007;369(9567):1090-1098. doi:10.1016/50140-6736(07)60527-3

74. Yusuf S, Diener HC, Sacco RL, et al; PROFESS Study Group. Telmisartan to prevent recurrent stroke and
cardiovascular events. N Engl J Med. 2008;359(12):1225-1237. doi:10.1056/NEJM0a0804593

75. Zampieri FG, Machado FR, Biondi RS, et al; BaSICS investigators and the BRICNet members. Effect of
intravenous fluid treatment with a balanced solution vs 0.9% saline solution on mortality in critically ill patients:
the BaSICS randomized clinical trial. JAMA. 2021;326(9):1-12. doi:10.1001/jama.2021.11684

76. Ridker PM, Danielson E, Fonseca FA, et al; JUPITER Study Group. Rosuvastatin to prevent vascular events in
men and women with elevated C-reactive protein. N Engl J Med. 2008;359(21):2195-2207. doi:10.1056/
NEJM0a0807646

77. Ridker PM, Revkin J, Amarenco P, et al; SPIRE Cardiovascular Outcome Investigators. Cardiovascular efficacy
and safety of bococizumab in high-risk patients. N Engl J Med. 2017;376(16):1527-1539. doi:10.1056/
NEJMoal1701488

78. Yusuf S, Bosch J, Dagenais G, et al; HOPE-3 Investigators. Cholesterol lowering in intermediate-risk persons
without cardiovascular disease. N Engl J Med. 2016;374(21):2021-2031. doi:10.1056/NEJMoal600176

79. First International Study of Infarct Survival Collaborative Group. Randomised trial of intravenous atenolol
among 16 027 cases of suspected acute myocardial infarction: ISIS-1. Lancet. 1986;2(8498):57-66.

80. Dietary supplementation with n-3 polyunsaturated fatty acids and vitamin E after myocardial infarction:
results of the GISSI-prevenzione trial: gruppo italiano per lo studio della sopravvivenza nell‘infarto miocardico.
Lancet.1999;354(9177):447-455. doi:10.1016/5S0140-6736(99)07072-5

81. ALLHAT Officers and Coordinators for the ALLHAT Collaborative Research Group. The Antihypertensive and
Lipid-Lowering Treatment to Prevent Heart Attack Trial. Major outcomes in high-risk hypertensive patients
randomized to angiotensin-converting enzyme inhibitor or calcium channel blocker vs diuretic: the
antihypertensive and lipid-lowering treatment to prevent heart attack trial (ALLHAT). JAMA. 2002;288(23):
2981-2997. doi:10.1001/jama.288.23.2981

82. Heart Protection Study Collaborative Group. MRC/BHF heart protection study of cholesterol lowering with
simvastatin in 20,536 high-risk individuals: a randomised placebo-controlled trial. Lancet. 2002;360(9326):7-22.
doi:10.1016/S0140-6736(02)09327-3

83. Armitage J, Bowman L, Wallendszus K, et al; Study of the Effectiveness of Additional Reductions in Cholesterol
and Homocysteine (SEARCH) Collaborative Group. Intensive lowering of LDL cholesterol with 80 mg versus 20
mg simvastatin daily in 12,064 survivors of myocardial infarction: a double-blind randomised trial. Lancet. 2010;
376(9753):1658-1669. doi:10.1016/50140-6736(10)60310-8

84. Black HR, Elliott WJ, Grandits G, et al; CONVINCE Research Group. Principal results of the controlled onset
verapamil investigation of cardiovascular end points (CONVINCE) trial. JAMA. 2003;289(16):2073-2082. doi:10.
1001/jama.289.16.2073

85. Cannon CP, Blazing MA, Giugliano RP, et al; IMPROVE-IT Investigators. Ezetimibe added to statin therapy after
acute coronary syndromes. N Engl J Med. 2015;372(25):2387-2397. doi:10.1056/NEJMo0a1410489

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6, 2024 16/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://dx.doi.org/10.1056/NEJMoa1307684
https://dx.doi.org/10.1016/S0140-6736(18)31858-0
https://dx.doi.org/10.1056/NEJMoa0904327
https://dx.doi.org/10.1056/NEJMoa1315878
https://dx.doi.org/10.1056/NEJMoa0706482
https://dx.doi.org/10.1056/NEJMoa1812389
https://dx.doi.org/10.1016/S0140-6736(07)60527-3
https://dx.doi.org/10.1056/NEJMoa0804593
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2021.11684&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1056/NEJMoa0807646
https://dx.doi.org/10.1056/NEJMoa0807646
https://dx.doi.org/10.1056/NEJMoa1701488
https://dx.doi.org/10.1056/NEJMoa1701488
https://dx.doi.org/10.1056/NEJMoa1600176
https://www.ncbi.nlm.nih.gov/pubmed/2873379
https://dx.doi.org/10.1016/S0140-6736(99)07072-5
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.288.23.2981&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1016/S0140-6736(02)09327-3
https://dx.doi.org/10.1016/S0140-6736(10)60310-8
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.289.16.2073&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.289.16.2073&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1056/NEJMoa1410489

JAMA Network Open | Statistics and Research Methods Agreement Between Mega-Trials and Smaller Trials

86. Dahlof B, Sever PS, Poulter NR, et al; ASCOT Investigators. Prevention of cardiovascular events with an
antihypertensive regimen of amlodipine adding perindopril as required versus atenolol adding
bendroflumethiazide as required, in the Anglo-Scandinavian cardiac outcomes trial-blood pressure lowering arm
(ASCOT-BPLA): a multicentre randomised controlled trial. Lancet. 2005;366(9489):895-906. doi:10.1016/
S0140-6736(05)67185-1

87. de Koning HJ, van der Aalst CM, de Jong PA, et al. Reduced lung-cancer mortality with volume CT screening in
arandomized trial. N Engl J Med. 2020;382(6):503-513. doi:10.1056/NEJMo0al911793

88. Goodman GE, Thornquist MD, Balmes J, et al. The Beta-carotene and retinol efficacy trial: incidence of lung
cancer and cardiovascular disease mortality during 6-year follow-up after stopping beta-carotene and retinol
supplements. J Natl Cancer Inst. 2004;96(23):1743-1750. doi:10.1093/jnci/djh320

89. Green JB, Bethel MA, Armstrong PW, et al; TECOS Study Group. Effect of sitagliptin on cardiovascular
outcomes in type 2 diabetes. N Engl J Med. 2015;373(3):232-242. doi:10.1056/NEJMoa1501352

90. Hansson L, Hedner T, Lund-Johansen P, et al. Randomised trial of effects of calcium antagonists compared
with diuretics and beta-blockers on cardiovascular morbidity and mortality in hypertension: the Nordic Diltiazem
(NORDIL) study. Lancet. 2000;356(9227):359-365. doi:10.1016/S0140-6736(00)02526-5

91. Hansson L, Lindholm LH, Niskanen L, et al. Effect of angiotensin-converting-enzyme inhibition compared with
conventional therapy on cardiovascular morbidity and mortality in hypertension: the captopril prevention project
(CAPPP) randomised trial. Lancet. 1999;353(9153):611-616. doi:10.1016/S0140-6736(98)05012-0

92. Hansson L, Zanchetti A, Carruthers SG, et al; HOT Study Group. Effects of intensive blood-pressure lowering
and low-dose aspirin in patients with hypertension: principal results of the hypertension optimal treatment (HOT)
randomised trial. Lancet. 1998;351(9118):1755-1762. doi:10.1016/S0140-6736(98)04311-6

93. Hennekens CH, Buring JE, Manson JE, et al. Lack of effect of long-term supplementation with beta carotene
on the incidence of malignant neoplasms and cardiovascular disease. N Engl J Med. 1996;334(18):1145-1149. doi:
10.1056/NEJM199605023341801

94. Julius S, Kjeldsen SE, Weber M, et al; VALUE trial group. Outcomes in hypertensive patients at high
cardiovascular risk treated with regimens based on valsartan or amlodipine: the VALUE randomised trial. Lancet.
2004;363(9426):2022-2031. doi:10.1016/S0140-6736(04)16451-9

95. LaCroix AZ, Kotchen J, Anderson G, et al. Calcium plus vitamin D supplementation and mortality in
postmenopausal women: the women's health initiative calcium-vitamin D randomized controlled trial. J Gerontol
A Biol Sci Med Sci. 2009;64(5):559-567. doi:10.1093/gerona/glp006

96. LaRosa JC, Grundy SM, Waters DD, et al; Treating to New Targets (TNT) Investigators. Intensive lipid lowering
with atorvastatin in patients with stable coronary disease. N Engl J Med. 2005;352(14):1425-1435. doi:10.1056/
NEJMoa050461

97. Lee IM, Cook NR, Manson JE, Buring JE, Hennekens CH. Beta-carotene supplementation and incidence of
cancer and cardiovascular disease: the women's health Study. J Natl Cancer Inst. 1999;91(24):2102-2106. doi:10.
1093/jnci/91.24.2102

98. Leppdld JM, Virtamo J, Fogelholm R, et al. Controlled trial of alpha-tocopherol and beta-carotene
supplements on stroke incidence and mortality in male smokers. Arterioscler Thromb Vasc Biol. 2000;20(1):
230-235. doi:10.1161/01.ATV.20.1.230

99. McNeil JJ, Nelson MR, Woods RL, et al; ASPREE Investigator Group. Effect of aspirin on all-cause mortality in
the healthy elderly. N Engl J Med. 2018;379(16):1519-1528. doi:10.1056/NEJM0al803955

100. Nicholls SJ, Lincoff AM, Garcia M, et al. Effect of high-dose omega-3 fatty acids vs corn oil on major adverse
cardiovascular events in patients at high cardiovascular risk: the STRENGTH randomized clinical trial. JAMA. 2020;
324(22):2268-2280. doi:10.1001/jama.2020.22258

101. Omenn GS, Goodman GE, Thornquist MD, et al. Effects of a combination of beta carotene and vitamin A on
lung cancer and cardiovascular disease. N Engl J Med. 1996;334(18):1150-1155. doi:10.1056/
NEJM199605023341802

102. Patel A, MacMahon S, Chalmers J, et al; ADVANCE Collaborative Group. Intensive blood glucose control and
vascular outcomes in patients with type 2 diabetes. N Engl J Med. 2008;358(24):2560-2572. doi:10.1056/
NEJM0a0802987

103. Ridker PM, Cook NR, Lee IM, et al. A randomized trial of low-dose aspirin in the primary prevention of
cardiovascular disease in women. N Engl J Med. 2005;352(13):1293-1304. doi:10.1056/NEJM0a050613

104. Sabatine MS, Giugliano RP, Keech AC, et al; FOURIER Steering Committee and Investigators. Evolocumab and
clinical outcomes in patients with cardiovascular disease. N Engl J Med. 2017;376(18):1713-1722. doi:10.1056/
NEJMoal615664

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6,2024 17/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://dx.doi.org/10.1016/S0140-6736(05)67185-1
https://dx.doi.org/10.1016/S0140-6736(05)67185-1
https://dx.doi.org/10.1056/NEJMoa1911793
https://dx.doi.org/10.1093/jnci/djh320
https://dx.doi.org/10.1056/NEJMoa1501352
https://dx.doi.org/10.1016/S0140-6736(00)02526-5
https://dx.doi.org/10.1016/S0140-6736(98)05012-0
https://dx.doi.org/10.1016/S0140-6736(98)04311-6
https://dx.doi.org/10.1056/NEJM199605023341801
https://dx.doi.org/10.1016/S0140-6736(04)16451-9
https://dx.doi.org/10.1093/gerona/glp006
https://dx.doi.org/10.1056/NEJMoa050461
https://dx.doi.org/10.1056/NEJMoa050461
https://dx.doi.org/10.1093/jnci/91.24.2102
https://dx.doi.org/10.1093/jnci/91.24.2102
https://dx.doi.org/10.1161/01.ATV.20.1.230
https://dx.doi.org/10.1056/NEJMoa1803955
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.22258&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1056/NEJM199605023341802
https://dx.doi.org/10.1056/NEJM199605023341802
https://dx.doi.org/10.1056/NEJMoa0802987
https://dx.doi.org/10.1056/NEJMoa0802987
https://dx.doi.org/10.1056/NEJMoa050613
https://dx.doi.org/10.1056/NEJMoa1615664
https://dx.doi.org/10.1056/NEJMoa1615664

JAMA Network Open | Statistics and Research Methods Agreement Between Mega-Trials and Smaller Trials

105. Sever PS, Dahlof B, Poulter NR, et al; ASCOT investigators. Prevention of coronary and stroke events with
atorvastatin in hypertensive patients who have average or lower-than-average cholesterol concentrations, in the
Anglo-Scandinavian cardiac outcomes trial-lipid lowering arm (ASCOT-LLA): a multicentre randomised controlled
trial. Lancet. 2003;361(9364):1149-1158. doi:10.1016/S0140-6736(03)12948-0

106. Taguchil, limuro S, Iwata H, et al. High-dose versus low-dose pitavastatin in Japanese patients with stable
coronary artery disease (REAL-CAD): a randomized superiority trial. Circulation. 2018;137(19):1997-20089. doi:10.
1161/CIRCULATIONAHA117.032615

107. Virtamo J, Pietinen P, Huttunen JK, et al; ATBC Study Group. Incidence of cancer and mortality following
alpha-tocopherol and beta-carotene supplementation: a postintervention follow-up. JAMA. 2003;290(4):
476-485.doi:10.1001/jama.290.4.476

108. Wactawski-Wende J, Kotchen JM, Anderson GL, et al; Women's Health Initiative Investigators. Calcium plus
vitamin D supplementation and the risk of colorectal cancer. N Engl J Med. 2006;354(7):684-696. doi:10.1056/
NEJMo0a055222

109. Heart Protection Study Collaborative Group. MRC/BHF heart protection study of antioxidant vitamin
supplementation in 20,536 high-risk individuals: a randomised placebo-controlled trial. Lancet. 2002;360
(9326):23-33. doi:10.1016/50140-6736(02)09328-5

110. Albasri A, Hattle M, Koshiaris C, et al; STRATIFY investigators. Association between antihypertensive
treatment and adverse events: systematic review and meta-analysis. BMJ. 2021;372:n189. doi:10.1136/bmj.n189

111. Alkhalil M, Kuzemczak M, Whitehead N, Kavvouras C, Dzavik V. Meta-analysis of intensive lipid-lowering
therapy in patients with polyvascular disease. J Am Heart Assoc. 2021;10(5):e017948. doi:10.1161/JAHA.120.
017948

112. Bae JS, Jang JS. Comparison of new adenosine diphosphate receptor antagonists with clopidogrel in patients
with coronary artery disease: a meta-analysis. Heart Vessels. 2016;31(3):275-287. doi:10.1007/s00380-014-
0601-9

113. Bonney A, Malouf R, Marchal C, et al. Impact of low-dose computed tomography (LDCT) screening on lung
cancer-related mortality. Cochrane Database Syst Rev. 2022;8(8):CD013829.

114. Cheng BR, Chen JQ, Zhang XW, et al. Cardiovascular safety of celecoxib in rheumatoid arthritis and
osteoarthritis patients: a systematic review and meta-analysis. PLoS One. 2021;16(12):e0261239. doi:10.1371/
journal.pone.0261239

115. ChiC, Tai C, Bai B, et al. Angiotensin system blockade combined with calcium channel blockers is superior to
other combinations in cardiovascular protection with similar blood pressure reduction: a meta-analysis in 20,451
hypertensive patients. J Clin Hypertens (Greenwich). 2016;18(8):801-808. doi:10.1111/jch.12771

116. ChiavaroliL, Lee D, Ahmed A, et al. Effect of low glycaemic index or load dietary patterns on glycaemic control
and cardiometabolic risk factors in diabetes: systematic review and meta-analysis of randomised controlled trials.
BMJ. 2021;374:n1651. doi:10.1136/bmj.n1651

117. Dong WH, Yan WQ, Song X, Zhou WQ, Chen Z. Fluid resuscitation with balanced crystalloids versus normal
salinein critically ill patients: a systematic review and meta-analysis. Scand J Trauma Resusc Emerg Med. 2022;
30(1):28. doi:10.1186/513049-022-01015-3

118. Duncan D, Sankar A, Beattie WS, Wijeysundera DN. Alpha-2 adrenergic agonists for the prevention of cardiac
complications among adults undergoing surgery. Cochrane Database Syst Rev. 2018;3(3):CD004126. doi:10.1002/
14651858.CD004126.pub3

119. Fanari Z, Malodiya A, Weiss SA, Hammami S, Kolm P, Weintraub WS. Long-term use of dual antiplatelet
therapy for the secondary prevention of atherothrombotic events: meta-analysis of randomized controlled trials.
Cardiovasc Revasc Med. 2017;18(1):10-15. doi:10.1016/j.carrev.2016.07.006

120. Gencer B, Djousse L, Al-Ramady OT, Cook NR, Manson JE, Albert CM. Effect of long-term marine -3 fatty
acids supplementation on the risk of atrial fibrillation in randomized controlled trial of cardiovascular outcomes:
a systematic review and meta-analysis. Circulation. 2021;144(25):1981-1990. doi:10.1161/CIRCULATIONAHA121.
055654

121. Hasebe M, Yoshiji S, Keidai Y, et al. Efficacy of antihyperglycemic therapies on cardiovascular and heart failure
outcomes: an updated meta-analysis and meta-regression analysis of 35 randomized cardiovascular outcome
trials. Cardiovasc Diabetol. 2023;22(1):62. doi:10.1186/s12933-023-01773-z

122. Keum N, Chen QY, Lee DH, Manson JE, Giovannucci E. Vitamin D supplementation and total cancer incidence
and mortality by daily vs. infrequent large-bolus dosing strategies: a meta-analysis of randomised controlled trials.
Br J Cancer. 2022;127(5):872-878. doi:10.1038/541416-022-01850-2

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6, 2024 18/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://dx.doi.org/10.1016/S0140-6736(03)12948-0
https://dx.doi.org/10.1161/CIRCULATIONAHA.117.032615
https://dx.doi.org/10.1161/CIRCULATIONAHA.117.032615
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.290.4.476&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1056/NEJMoa055222
https://dx.doi.org/10.1056/NEJMoa055222
https://dx.doi.org/10.1016/S0140-6736(02)09328-5
https://dx.doi.org/10.1136/bmj.n189
https://dx.doi.org/10.1161/JAHA.120.017948
https://dx.doi.org/10.1161/JAHA.120.017948
https://dx.doi.org/10.1007/s00380-014-0601-9
https://dx.doi.org/10.1007/s00380-014-0601-9
https://www.ncbi.nlm.nih.gov/pubmed/35921047
https://dx.doi.org/10.1371/journal.pone.0261239
https://dx.doi.org/10.1371/journal.pone.0261239
https://dx.doi.org/10.1111/jch.12771
https://dx.doi.org/10.1136/bmj.n1651
https://dx.doi.org/10.1186/s13049-022-01015-3
https://dx.doi.org/10.1002/14651858.CD004126.pub3
https://dx.doi.org/10.1002/14651858.CD004126.pub3
https://dx.doi.org/10.1016/j.carrev.2016.07.006
https://dx.doi.org/10.1161/CIRCULATIONAHA.121.055654
https://dx.doi.org/10.1161/CIRCULATIONAHA.121.055654
https://dx.doi.org/10.1186/s12933-023-01773-z
https://dx.doi.org/10.1038/s41416-022-01850-2

JAMA Network Open | Statistics and Research Methods Agreement Between Mega-Trials and Smaller Trials

123. Khan N, McAlister FA. Re-examining the efficacy of beta-blockers for the treatment of hypertension: a meta-
analysis. CMAJ. 2006;174(12):1737-1742. doi:10.1503/cmaj.06 0110

124. LiY, Huang T, Zheng Y, Muka T, Troup J, Hu FB. Folic acid supplementation and the risk of cardiovascular
diseases: a meta-analysis of randomized controlled trials. J Am Heart Assoc. 2016;5(8):e003768. doi:10.1161/
JAHA116.003768

125. Liang X, Xie W, Lin Z, Liu M. The efficacy and safety of edoxaban versus warfarin in preventing clinical events
in atrial fibrillation: a systematic review and meta-analysis. Anatol J Cardiol. 2021;25(2):77-88.

126. Maagaard M, Nielsen EE, Sethi NJ, et al. Ivabradine added to usual care in patients with heart failure:
a systematic review with meta-analysis and trial sequential analysis. BMJ Evid Based Med. 2022;27(4):224-234.
doi:10.1136/bmjebm-2021-111724

127. Maagaard M, Nielsen EE, Sethi NJ, et al. Effects of adding ivabradine to usual care in patients with angina
pectoris: a systematic review of randomised clinical trials with meta-analysis and trial sequential analysis. Open
Heart. 2020;7(2):e001288. doi:10.1136/openhrt-2020-001288

128. Niu'Y, Bai N, Ma Y, Zhong PY, Shang YS, Wang ZL. Safety and efficacy of anti-inflammatory therapy in patients
with coronary artery disease: a systematic review and meta-analysis. BVIC Cardiovasc Disord. 2022;22(1):84. doi:
10.1186/512872-022-02525-9

129. Schandelmaier S, Briel M, Saccilotto R, et al. Niacin for primary and secondary prevention of cardiovascular
events. Cochrane Database Syst Rev. 2017;6(6):CD009744. doi:10.1002/14651858.CD009744.pub2

130. Singh S, Bahekar A, Molnar J, Khosla S, Arora R. Adjunctive low molecular weight heparin during fibrinolytic
therapy in acute ST-segment elevation myocardial infarction: a meta-analysis of randomized control trials. Clin
Cardiol. 2009;32(7):358-364. doi:10.1002/clc.20432

131. Tharmaratnam D, Karayiannis CC, Collyer TA, et al; Blood Pressure in the Very Elderly with Previous Stroke
(BP-VEPS) Investigators t. Is blood pressure lowering in the very elderly with previous stroke associated with a
higher risk of adverse events? J Am Heart Assoc. 2021;10(24):e022240. doi:10.1161/JAHA.121.022240

132. Tsigkas G, Apostolos A, Trigka A, et al. Very short versus longer dual antiplatelet treatment after coronary
interventions: a systematic review and meta-analysis. Am J Cardiovasc Drugs. 2023;23(1):35-46. doi:10.1007/
540256-022-00559-0

133. Wang M, Yu H, Li Z, Gong D, Liu X. Benefits and risks associated with low-dose aspirin use for the primary
prevention of cardiovascular disease: a systematic review and meta-analysis of randomized control trials and trial
sequential analysis. Am J Cardiovasc Drugs. 2022;22(6):657-675. doi:10.1007/s40256-022-00537-6

134. Yang J, Zhang Y, Na X, Zhao A. B-carotene supplementation and risk of cardiovascular disease: a systematic
review and meta-analysis of randomized controlled trials. Nutrients. 2022;14(6):1284. doi:10.3390/nu14061284

135. YuF, QiS, Ji Y, Wang X, Fang S, Cao R. Effects of omega-3 fatty acid on major cardiovascular outcomes:
a systematic review and meta-analysis. Medicine (Baltimore). 2022;101(30):e29556. doi:10.1097/MD.
0000000000029556

136. Yuan J. Efficacy and safety of adding rivaroxaban to the anti-platelet regimen in patients with coronary artery
disease: a systematic review and meta-analysis of randomized controlled trials. BMC Pharmacol Toxicol. 2018;
19(1):19. doi:10.1186/s40360-018-0209-2

137. ZhangL, Liu Z, Liao S, He H, Zhang M. Cardiovascular safety of long-term anti-obesity drugs in subjects with
overweight or obesity: a systematic review and meta-analysis. Eur J Clin Pharmacol. 2021;77(11):1611-1621. doi:
10.1007/s00228-021-03160-7

138. Zhuo X, Zhuo B, Ouyang S, Niu P, Xiao M. Adverse clinical outcomes associated with double dose clopidogrel
compared to the other antiplatelet regimens in patients with coronary artery disease: a systematic review and
meta-analysis. BVIC Pharmacol Toxicol. 2018;19(1):54. doi:10.1186/s40360-018-0247-9

139. Ali MU, Mancini GBJ, Fitzpatrick-Lewis D, et al. The effectiveness of sodium-glucose co-transporter 2
inhibitors on cardiorenal outcomes: an updated systematic review and meta-analysis. Cardiovasc Diabetol. 2024;
23(1):72. doi:10.1186/512933-024-02154-w

140. Ennezat PV, Guerbaai RA, Maréchaux S, Le Jemtel TH, Francois P. Extent of low-density lipoprotein
cholesterol reduction and all-cause and cardiovascular mortality benefit: a systematic review and meta-analysis.
J Cardiovasc Pharmacol. 2023;81(1):35-44. doi:10.1097/FJC.0000000000001345

141. Rados DV, Viecceli C, Pinto LC, Gerchman F, Leitdo CB, Gross JL. Metabolic effects of antihyperglycemic
agents and mortality: meta-analysis of randomized controlled trials. Sci Rep. 2020;10(1):12837. doi:10.1038/
s41598-020-69738-w

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6,2024 19/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://dx.doi.org/10.1503/cmaj.060110
https://dx.doi.org/10.1161/JAHA.116.003768
https://dx.doi.org/10.1161/JAHA.116.003768
https://www.ncbi.nlm.nih.gov/pubmed/33583814
https://dx.doi.org/10.1136/bmjebm-2021-111724
https://dx.doi.org/10.1136/openhrt-2020-001288
https://dx.doi.org/10.1186/s12872-022-02525-9
https://dx.doi.org/10.1002/14651858.CD009744.pub2
https://dx.doi.org/10.1002/clc.20432
https://dx.doi.org/10.1161/JAHA.121.022240
https://dx.doi.org/10.1007/s40256-022-00559-0
https://dx.doi.org/10.1007/s40256-022-00559-0
https://dx.doi.org/10.1007/s40256-022-00537-6
https://dx.doi.org/10.3390/nu14061284
https://dx.doi.org/10.1097/MD.0000000000029556
https://dx.doi.org/10.1097/MD.0000000000029556
https://dx.doi.org/10.1186/s40360-018-0209-2
https://dx.doi.org/10.1007/s00228-021-03160-7
https://dx.doi.org/10.1186/s40360-018-0247-9
https://dx.doi.org/10.1186/s12933-024-02154-w
https://dx.doi.org/10.1097/FJC.0000000000001345
https://dx.doi.org/10.1038/s41598-020-69738-w
https://dx.doi.org/10.1038/s41598-020-69738-w

JAMA Network Open | Statistics and Research Methods Agreement Between Mega-Trials and Smaller Trials

142. Riaz H, Khan SU, Rahman H, et al. Effects of high-density lipoprotein targeting treatments on cardiovascular
outcomes: a systematic review and meta-analysis. Eur J Prev Cardiol. 2019;26(5):533-543. doi:10.1177/
2047487318816495

143. Sardar P, Udell JA, Chatterjee S, Bansilal S, Mukherjee D, Farkouh ME. Effect of intensive versus standard
blood glucose control in patients with type 2 diabetes mellitus in different regions of the world: systematic review
and meta-analysis of randomized controlled trials. J Am Heart Assoc. 2015;4(5):e001577. doi:10.1161/JAHA114.
001577

144. Wanas Y, Bashir R, Islam N, Furuya-Kanamori L. Assessing the risk of angiotensin receptor blockers on major
cardiovascular events: a systematic review and meta-analysis of randomized controlled trials. BMC Cardiovasc
Disord. 2020;20(1):188. doi:10.1186/512872-020-01466-5

145. Wang, JinY, Wang Y, et al. The effect of folic acid in patients with cardiovascular disease: a systematic review
and meta-analysis. Medicine (Baltimore). 2019;98(37):€17095. doi:10.1097/MD.0000000000017095

146. loannidis J, Lau J. Evolution of treatment effects over time: empirical insight from recursive cumulative
metaanalyses. Proc Natl Acad Sci U S A. 2001;98(3):831-836. doi:10.1073/pnas.98.3.831

147. Parish AJ, Yuan DMK, Raggi JR, Omotoso OO, West JR, loannidis JPA. An umbrella review of effect size, bias,
and power across meta-analyses in emergency medicine. Acad Emerg Med. 2021;28(12):1379-1388. doi:10.1111/
acem.14312

148. Pereira TV, Horwitz RI, loannidis JP. Empirical evaluation of very large treatment effects of medical
interventions. JAMA. 2012;308(16):1676-1684. doi:10.1001/jama.2012.13444

149. Trikalinos TA, Churchill R, Ferri M, et al; EU-PSI project. Effect sizes in cumulative meta-analyses of mental
health randomized trials evolved over time. J Clin Epidemiol. 2004;57(11):1124-1130. doi:10.1016/j.jclinepi.2004.
02.018

150. Djulbegovic B, Kumar A, Miladinovic B, et al. Treatment success in cancer: industry compared to publicly
sponsored randomized controlled trials. PLoS One. 2013;8(3):e58711. doi:10.1371/journal.pone.0058711

151. Lundh A, Lexchin J, Mintzes B, Schroll JB, Bero L. Industry sponsorship and research outcome. Cochrane
Database Syst Rev. 2017;2(2):MRO00033.

152. Yusuf S, Teo KK, Pogue J, et al; ONTARGET Investigators. Telmisartan, ramipril, or both in patients at high risk
for vascular events. N Engl J Med. 2008;358(15):1547-1559. doi:10.1056/NEJM0a0801317

153. Safi S, Sethi NJ, Nielsen EE, Feinberg J, Jakobsen JC, Gluud C. Beta-blockers for suspected or diagnosed acute
myocardial infarction. Cochrane Database Syst Rev. 2019;12(12):CD012484. doi:10.1002/14651858.
CD012484.pub2

SUPPLEMENT 1.

eAppendix 1. Search Strategy

eAppendix 2. Data Extraction

eTable 1. The Composite Primary Outcome and Effect Estimates of Mega-Trials Identified by Our Search but
Analyzed Only for a Subset of the Primary Outcome

eAppendix 3. Mega-Trials Not Included in Meta-Analyses

eTable 4. Characteristics of Mega-Trials Identified by Our Search but Had No Eligible Meta-Analysis

eTable 2. Characteristics of the Additional Identified Mega-Trials That Have Not Been Identified by Our Search
eAppendix 4. Meta-Analyses of Mega-Trials vs Smaller Trials for the Primary Outcome

eFigure 1. Agreement Between Mega-Trials and Smaller Trials for Primary Outcome: Random Effects (DerSimonian
Laird)

eAppendix 5. Meta-Analyses of Mega-Trials vs Smaller Trials for All-Cause Mortality

eFigure 2. Agreement Between Mega-Trials and Smaller Trials for All-Cause Mortality: Random Effects
(DerSimonian Laird)

eFigure 3. Agreement Between Smaller Trials Prior and After the Publication of the First Mega-Trial

eTable 3. Results of Uni- and Multivariable Meta-Regression

eFigure 4. Agreement Between Mega-Trials and Smaller Trials With 1/5 of the Least Weighted Mega-Trial
eFigure 5. Agreement Between Mega-Trials and Smaller Trials With 1/10 of the Least Weighted Megatrial
eFigure 6. Agreement Between Mega-Trials and Smaller Trials, Pooling the Results Using Fixed Effects
eFigure 7. Agreement Between Mega-Trials and Smaller Trials, Pooling the Results Using Random Effects - HKSJ
Method

eFigure 8. Agreement Between Mega-Trials and Smaller Trials Stratified to Blinding

eFigure 9. Agreement Between Mega-Trials and Smaller Trials Stratified to Intervention Type

eFigure 10. Agreement Between Mega-Trials and Smaller Trials Stratified to Specialty

eFigure 11. Agreement Between Mega-Trials and Smaller Trials Stratified to Heterogeneity

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6, 2024 20/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024


https://dx.doi.org/10.1177/2047487318816495
https://dx.doi.org/10.1177/2047487318816495
https://dx.doi.org/10.1161/JAHA.114.001577
https://dx.doi.org/10.1161/JAHA.114.001577
https://dx.doi.org/10.1186/s12872-020-01466-5
https://dx.doi.org/10.1097/MD.0000000000017095
https://dx.doi.org/10.1073/pnas.98.3.831
https://dx.doi.org/10.1111/acem.14312
https://dx.doi.org/10.1111/acem.14312
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2012.13444&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2024.32296
https://dx.doi.org/10.1016/j.jclinepi.2004.02.018
https://dx.doi.org/10.1016/j.jclinepi.2004.02.018
https://dx.doi.org/10.1371/journal.pone.0058711
https://www.ncbi.nlm.nih.gov/pubmed/28207928
https://www.ncbi.nlm.nih.gov/pubmed/28207928
https://dx.doi.org/10.1056/NEJMoa0801317
https://dx.doi.org/10.1002/14651858.CD012484.pub2
https://dx.doi.org/10.1002/14651858.CD012484.pub2

JAMA Network Open | Statistics and Research Methods Agreement Between Mega-Trials and Smaller Trials

eFigure 12. Agreement Between Trials With More Than 30,000 Participants and Smaller Trial for the Primary
Outcome

eFigure 13. Agreement Between Mega-Trials When More Than One Was Present in a Meta-Analysis-Primary
Outcome

eReferences.

SUPPLEMENT 2.
Data Sharing Statement

[5 JAMA Network Open. 2024,7(9):e2432296. doi:10.1001/jamanetworkopen.2024.32296 September 6, 2024 21/21

Downloaded from jamanetwork.com by Université de Lausanne user on 12/23/2024



