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Discussion | Discharge instructions were translated by the
new GT algorithm with higher accuracy and fewer seriously
harmful inaccuracies than previously,2 yet 2% of Spanish
and 8% of Chinese sentence translations had potential for
significant harm. While GT can supplement (not replace)
written English instructions, machine-translated instructions should include a warning about potentially inaccurate
translations.
Clinicians using GT can reduce potential harm by having
patients read translations while receiving verbal instructions; being vigilant about spelling and grammar; and avoiding complicated grammar, medical jargon (eg, fingerstick), and
colloquial English.
Study limitations include assessment of only 2 languages
(though our inclusion of Chinese is a strength, since nonEuropean languages are often less accurately translated by
machines); no assessment of translation readability; and no
comparison to human translators.
Google Translate can be used to translate clinicianentered, patient-specific ED instructions for Spanish- and Chinese-speaking patients. Potential for harm can be minimized
by using clear communication practices. We recommend including English instructions and automated warnings regarding the use of machine translation.
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Evaluation of the Inclusion of Studies Identified
by the FDA as Having Falsified Data in the Results
of Meta-analyses: The Example
of the Apixaban Trials
Clinical trials under the purview of the US Food and Drug Administration (FDA) have been shown to report falsified data.1
The FDA warns researchers when falsified data are discovered,
but these data have made it into the medical literature.1,2 The
desire to include all available data in a meta-analysis to obtain
the “best estimate” of effect size may result in the inclusion of
falsified data, which may compromise future research, policy
decisions, and patient care.3 The present study evaluates the
inclusion of studies with falsified data in meta-analyses.
Methods | As identified by Seife,2 the ARISTOTLE clinical trial,
which studied the pharmaceutical agent apixaban, had the
most publications containing falsified data. Therefore, we conducted a systematic review, per the Cochran Handbook for
Systematic Reviews of Interventions (PROSPERO Identifier:
CRD42017055627), 4 to identify meta-analyses that contained at least 1 ARISTOTLE clinical trial publication with
falsified data. The institutional review board of Florida International University determined that board approval was not
required because the study involved no human participants.
Figure. Study Inclusion Flow Diagram
1162 Records identified through
PubMed, Embase, CINAHL,
Cochrane, and BIOSIS
421 Duplicate records excluded
741 Records screened
677 Records excluded
620 Ineligible
31 Indeterminate
9 Unavailable
17 Network meta-analyses
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22 Records included (metaanalyses with >1 citation)
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Table. Sensitivity Analysis Estimate Changes
Meta-analyses, No (%)
Meta-analysis Estimate Change

Subgroup

Full

All

OR crossed 1.0

3 (15)

2 (7)

5 (5)

UCI crossed 1.0

8 (60)

14 (43)

22 (22)

OR and UCI crossed 1.0

2 (10)

2 (7)

4 (4)

LCI crossed 1.0

1 (5)

NA

1 (1)

Total

14 (44)

18 (27)

32 (32)

Sensitivity analyses were conducted to evaluate the inclusion of the ARISTOTLE trial in meta-analyses by determining the odds ratios (ORs) and associated 95% confidence intervals (95% CIs). Estimates were calculated using either a
fixed- or random-effects model outlined in each metaanalysis publication using the Mantel-Hanszel method.
Results | The ARISTOTLE clinical trial was found in 22 metaanalyses (Figure). All meta-analyses found were in English and
published between 2012 and 2017. The median number of publications contributing to the analyses was 9 (range, 2-28), and
the median meta-analysis publication InCite journal impact factor was 5.658 (range, 3.154-17.202). The median weight of the
publication with falsified data toward each meta-analysis was
37.3% (range, 7%-100%).
In our reanalysis of the 22 meta-analyses, we found that
10 (46%) yielded results that would change the initial metaanalysis findings. Each affected meta-analysis had a median
of 9.5 publications (range, 2-17), and the median metaanalysis publication InCite journal impact factor was 5.830
(range, 3.154-17.202). The median weight of publications with
falsified data was 55.7% (range, 13.1%-99.6%).
From our reanalysis of the 22 meta-analyses, we found that
32 of 99 analyses (32%) yielded results that would change the
conclusions of the initial analysis (Table). Of the 32 affected
estimates, 31 (97%) no longer favored apixaban for the prevention of serious medical issues, and 1 (3%) favored the
control.
Of the 99 analyses, 32 (32%) were subgroup analyses, while
67 (68%) were full analyses (Table). Of the 32 subgroup analyses, 14 (44%) yielded results that would change the conclusions of the initial subgroup analyses. For the full analyses, 18
of 67 estimates (27%) had results that were affected.
Discussion | This study found that 46% of all meta-analysis publications had conclusions altered by publications with falsified data, and 32% of all the analyses had a considerable change
in the outcome. Overall analyses were more robust than subgroup analyses against the effects of publications with falsified data. For ORs not statistically affected, the estimates generally moved toward the null when more than 1 publication
remained.
This study was limited to only meta-analyses that contained ARISTOTLE publications identified by Seife to contain
falsified data.2 Not all the data within the ARISTOTLE publications were falsified. However, because the researchers knowingly published falsified data, a form of research misconduct,
we removed all ARISTOTLE data.5
jamainternalmedicine.com

Abbreviations: LCI, 95% lower
confidence interval; NA; not
applicable; OR, odds ratio;
UCI, 95% upper confidence interval.

Our sensitivity analysis results showed that conclusions
may be altered in meta-analyses by the inclusion of publications with falsified data. This study should add impetus for robust sensitivity analyses and stronger protections against
falsified data. Falsified data can affect not only the original
publication, but also any subsequent meta-analyses and any
resulting clinical or policy changes resulting from the findings of these studies.
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Evidence-Based Medicine and the American
Thoracic Society Clinical Practice Guidelines
The American Thoracic Society (ATS) issues clinical practice
guidelines for the care of patients with pulmonary and critical
care disease. The utility of ATS guidelines depends on the quality of the evidence base underpinning recommendations and
whether the guidelines permit the practice of evidenceEditor's Note page 561
based medicine (EBM). 1 , 2
However, the extent to which ATS guidelines are substantiated by high-quality evidence and can be used to promote EBM
is unknown.
Methods | Two of 3 investigators (R.C.S., K.D., and A.N.M.) reviewed each ATS clinical practice guideline recommendations listed on the ATS website as of August 1, 2017, that pertained to adults. 3 We abstracted the following domains
necessary for evidence-based clinical decision making based
on prior conceptual frameworks1,2: recommendation type, rec-

ommendation strength (using the Grading of Recommendations Assessment, Development, and Evaluation [GRADE] scoring system4 of strong [benefits clearly outweigh risks in most
patients] vs low/conditional [benefits do not clearly outweigh risks in a substantial minority of patients]), quality of
evidence (using GRADE categories4 of high [further research
is unlikely to change estimate of effect] to very low [any estimate of effect is uncertain]), EBM measures, and patient
context. Institutional review board approval was not needed
because no human participants were included.
We defined recommendations as including the basic set
of EBM measures if they included at least 1 measure of test performance for diagnostic recommendations (sensitivity, specificity, or likelihood ratio) and at least 1 measure of absolute
benefit or harm for therapeutic recommendations (absolute
risk reduction/increase, number needed to treat/harm, or relative risk with incidence of the outcome for the control
group). For patient context, we ascertained whether the
narrative text included any discussion of a person’s severity
of illness or comorbidities, sociopersonal context, prognosis,
or personal preference and how these domains might influence the recommendation.1 Differences between reviewers
were resolved through negotiated consensus, aiming to achieve
agreement using the most inclusive definitions. Two-sided P
< .05 for descriptive statistics indicated significance.
Results | Among 222 unique recommendations from 16 separate guidelines, 141 (63.5%) were based on low-quality evidence, whereas fewer than 1 in 10 (19 [8.6%]) were based on
high-quality evidence (Table 1). Nonetheless, 86 (38.7%) were
designated strong recommendations. Higher quality of evidence was associated with an increased probability of receiving a strong recommendation; 29 of 141 low-quality evidence recommendations (20.6%), 41 of 62 moderate-quality
evidence recommendations (66.1%), and 16 of 19 highquality evidence recommendations (84.2%) were strongly recommended (P < .001 for trend). However, most strong recommendations were not supported by high-quality evidence (16
of 86 [18.6%]).
Of 52 diagnostic testing recommendations, 26 (50.0%) presented the test’s sensitivity, specificity, or likelihood ratios. Of
165 therapeutic recommendations, 76 (46.1%) reported the

Table 1. Summary of the Evidence Base for ATS Clinical Practice Guidelines
Recommendations, No. (%)
Recommendation
Type

Recommendations, No.

Strong

Low/Conditional High

Medium

Low

EBM Measures

Patient Context

Overallc

222

86 (38.7)

136 (61.3)

19 (8.6)

62 (27.9)

141 (63.5)

102 (45.9)

101 (45.5)

Diagnostic

52

19 (36.5)

33 (63.5)

1 (1.9)

16 (30.8)

35 (67.3)

26 (50.0)

3 (5.8)

Therapeutic

165

65 (39.4)

100 (60.6)

18 (10.9)

44 (26.7)

103 (62.4)

76 (46.1)

98 (59.4)

Strengtha

Quality of Evidenceb

Abbreviations: ATS, American Thoracic Society; EBM, evidence-based medicine.
a
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Classified using the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) score except the guideline for community-acquired
pneumonia (CAP), which used strong (most patients should receive the
intervention), medium, and weak (many health care professionals would not
follow this recommendation) categories. CAP recommendations of medium or
weak were reclassified as low/conditional.

Meets Basic Definition

b

Classified using the 4 GRADE categories, combining low- and very-low-quality
ratings into a single low category, given the similar uncertainty and because
several ATS guidelines only used 1 of these categories.

c

Includes diagnostic, therapeutic, screening (n = 3), and monitoring (n = 3)
recommendations. One recommendation included both a therapeutic and
diagnostic recommendation.
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