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Abstract
Background: Adjudicated cause-specific mortality has been used in major trials of chronic obstructive pulmonary dis-
ease. However, there is less experience with adjudicated major adverse cardiovascular events as a key efficacy outcome
in chronic obstructive pulmonary disease trials. The Study to Understand Mortality and Morbidity in chronic obstructive
pulmonary disease trial required a Clinical Endpoint Committee to adjudicate the outcomes of modified major adverse
cardiovascular events and cause-specific mortality.
Methods and results: A six-member Clinical Endpoint Committee reviewed adverse event and serious adverse
event reports included in a list of 204 Medical Dictionary for Regulatory Activities terms. Adverse events were triaged
by one Clinical Endpoint Committee member, and then reviewed by three reviewers (round 1). If these three disagreed
on the adjudication, the event was discussed by the full committee to reach a consensus (round 2). Among 16,485 parti-
cipants, 48,105 adverse events were reported, among which 3314 were reviewed by the Clinical Endpoint Committee.
After triage, 1827 were adjudicated in round 1; 338 required committee consensus in round 2, yielding 450 myocardial
infarctions, strokes, unstable anginas or transient ischaemic attacks. Only 20/1627 (1%) non-serious adverse events were
adjudicated as cardiovascular events. Only 45/204 Medical Dictionary for Regulatory Activities terms reviewed yielded
cardiovascular events. A total of 430 deaths were adjudicated in round 1 and 631 in round 2, yielding 459 cardiovascular
deaths. Adjudication of chest pain and sudden death often required additional information from site investigators. Site
assessment of cardiovascular death was moderately specific (501/602 = 83%) but not sensitive (256/459 = 56%).
Conclusion: A Clinical Endpoint Committee is useful for adjudication of major adverse cardiovascular events in
chronic obstructive pulmonary disease trials but requires considerable resources and effort by investigators. This pro-
cess can be streamlined by reviewing only serious adverse events and filtering by selected Medical Dictionary for
Regulatory Activities terms.

Keywords
Chronic obstructive pulmonary disease mortality, major adverse cardiovascular event adjudication, myocardial infarction,
stroke, unstable angina

1Division of Pulmonary and Critical Care Medicine, Johns Hopkins University School of Medicine, Baltimore, MD, USA
2Research & Development, GSK, Stockley Park, Middlesex, UK
3Department of Neurology and Stroke Centre, Paris-Diderot-Sorbonne University, Paris, France
4Statistics and Programming, Veramed Ltd., Twickenham, UK
5Research & Development, GSK, Research Triangle Park, Durham, NC, USA
6Centre for Cardiovascular Science, The University of Edinburgh, Edinburgh, UK
7Department of Neurology, University of Missouri Columbia School of Medicine, Columbia, MO, USA
8Pulmonary, Critical Care and Sleep Apnea, Minneapolis Veterans Affairs Health Care System, and University of Minnesota, Minneapolis, MN, USA

Corresponding author:

Robert A Wise, Division of Pulmonary and Critical Care Medicine, Johns Hopkins University School of Medicine, 5501 Hopkins Bayview Circle,

Baltimore, MD 21224, USA.

Email: rwise@jhmi.edu

https://uk.sagepub.com/en-gb/journals-permissions
https://doi.org/10.1177/1740774520920897
journals.sagepub.com/home/ctj


Introduction

Cardiovascular co-morbidities are common in chronic
obstructive pulmonary disease (COPD) and often lead to
major adverse cardiovascular events. Cause-specific mor-
tality has become a routine adjudicated outcome in large
COPD clinical trials, and the methods and experience of
the adjudication process have been reported previ-
ously.1–3 Although major adverse cardiovascular events
are a common outcome measure in cardiovascular clini-
cal trials, it has not been widely used as an adjudicated
efficacy or safety outcome for COPD trials. The Study
to Understand Mortality and Morbidity in COPD
(SUMMIT) was a large COPD clinical trial that tested
the secondary hypothesis that treatment of mild to mod-
erate COPD with fluticasone furoate/vilanterol combina-
tion, in patients also with increased cardiovascular risk
factors, would reduce the risk of major adverse cardio-
vascular events.4,5 To this end, SUMMIT required the
development of a process and procedures for collecting
and adjudicating cause-specific mortality and major
adverse cardiovascular events. For SUMMIT, the defini-
tion of major adverse cardiovascular events included
transient ischaemic attacks and unstable angina as well
as myocardial infarction, stroke and cardiovascular
death. To accomplish this task, a Clinical Endpoint
Committee was established and principles of operation,
based on published guidelines for cardiovascular trials,
were adapted for review of SUMMIT events. From the
extensive experience accrued from this study, we learned
lessons that may be employed in future COPD trials in
which major adverse cardiovascular events are an effi-
cacy or a safety outcome. The purpose of this report is
to provide post hoc details of the process, the efficiency
of major adverse cardiovascular event ascertainment
methods and the extent of agreement between adjudi-
cated events and site investigator reports, and to provide
recommendations for future adjudication committees.

Methods

SUMMIT study design

The SUMMIT study design and primary outcomes
have been previously reported.4,5 Briefly, the trial was a
randomised, double blind, parallel group event-driven
trial comparing fluticasone furoate/vilanterol and pla-
cebo, inhaled once daily. Enrolled participants had
moderate COPD (post-bronchodilator forced expira-
tory volume in 1 s 50%–70% predicted) and increased
risk for cardiovascular disease. Each participant was
followed from enrolment to at least the common end
date, at which there were projected to be 1000 deaths.
The primary outcome was all-cause mortality up to the
common end date; however, all deaths reported before
the database was locked were adjudicated. The second-
ary outcomes were rate of decline in forced expiratory
volume in 1 s and a cardiovascular composite endpoint

(major adverse cardiovascular events) comprising on-
treatment myocardial infarction, stroke, transient
ischaemic attack, unstable angina and cardiovascular
death. All patients provided written informed consent.
The study was approved by local ethics committees and
was conducted in accordance with the Declaration of
Helsinki and Good Clinical Practice guidelines.

Acquisition of medical information

When a participant died or reported any adverse event
to the local site, the adjudication process was initiated.
For each death, the site was asked to provide as much
information as possible to facilitate the adjudication of
the primary cause of death including death certificate,
hospital correspondence, results of clinical investiga-
tions, procedure reports, witness interviews and autopsy
results where available. When a site reported an adverse
event into the electronic case report form, the verbatim
term was coded by a central automatic coding proce-
dure to a Medical Dictionary for Regulatory Activities
(version 18) preferred term. If this Medical Dictionary
for Regulatory Activities term matched a list of pre-
ferred terms of pre-defined events, then the adverse
event was sent for adjudication for a cardiovascular
event. These pre-defined events were chosen by a physi-
cian reviewing all Medical Dictionary for Regulatory
Activities preferred terms prior to the adjudication pro-
cess starting. For these events, sites were also requested
to provide all available medical records to support the
determination of causation of death and hence whether
this was a component of major adverse cardiovascular
events.

Operation of the Clinical Endpoint Committee

The Clinical Endpoint Committee is comprised of six
physicians, two each from the following specialties:
Pulmonology, Cardiology and Neurology. The Clinical
Endpoint Committee members were not site investiga-
tors in the study. The committee members were selected
by the sponsor and approved by the SUMMIT steering
committee. The Clinical Endpoint Committee operated
under a charter written by the sponsor and created a
principle of operation document that was written by
the Clinical Endpoint Committee members and was
updated throughout the study to codify guidelines for
adjudicating the cardiovascular events (see Online
Supplementary Appendix A).

Data management

The virtual clinical adjudication system was a web-
based application for central management of informa-
tion retrieval and adjudication activities developed for
SUMMIT (Parexel, Waltham, MA, USA). When an
event occurred for a subject, relevant clinical documents

Wise et al. 431



were collected in the virtual clinical adjudication system
to create an electronic dossier. Reviewers recorded their
assessments in the virtual clinical adjudication system
and if discordance was found, the case was automati-
cally distributed for consensus review.

Adjudication of cause-specific death and major
adverse cardiovascular events

The process for adjudicating the primary cause of death
and assessing whether or not it was related to COPD
was similar to that followed in recent large respiratory
trials.1–3 In brief, the adjudicated cause of death was
classified based on the underlying cause of death
defined as the presenting illness that preceded the termi-
nal events, not the terminal events just preceding death.
Adjudication of major adverse cardiovascular events
generally followed the Food and Drug Administration
guidance for cardiovascular outcomes.6

Sudden death is a term generally denoting a presumed
arrhythmic death when the death is witnessed (i.e. the
person is found dead within 1 h of being seen alive), and
another cause could not be identified. In SUMMIT, it
was included as a subcategory of cardiovascular deaths.
If a death was unwitnessed and occurred within 1–24 h
of the patient last being seen alive without evidence of
clinical deterioration and no other cause of death was
ascertained, it was also categorised as a sudden death as
well as a cardiovascular death. If the interval between
death and last being observed alive was greater than
24 h, and there was no other cause of death, the death
was classified as unknown. This information was system-
atically obtained by the sites for deaths occurring outside
of medical facilities by a standardised interview with a
family member or witness.

Myocardial infarctions were adjudicated using pub-
lished criteria using cardiac enzymes, electrocardio-
graph changes, imaging or pathologic evidence.7 Stroke
was diagnosed based on compatible neurologic symp-
toms supported by brain imaging or onset of a typical
acute neurologic deficit. Unstable angina was diag-
nosed based on the need for unscheduled medical care
associated with compatible electrocardiograph or ima-
ging evidence of coronary stenosis or need for a revas-
cularisation procedure. Transient ischaemic attack was
defined as a witnessed, transient compatible neurologic
deficit lasting less than 24 h in the absence of imaging
evidence of a stroke. Amaurosis fugax, although repre-
senting ocular rather than brain ischaemia, was also
classified as a transient ischaemic attack.

Adjudication procedures

Potential major adverse cardiovascular events were
adjudicated in three stages: a triage round by one com-
mittee member, round 1 adjudication by three commit-
tee members and round 2 by the entire committee of

six. All non-serious adverse events that matched the
selected list of Medical Dictionary for Regulatory
Activities preferred terms were assigned to a single
member of the committee in the triage round. The com-
mittee member reviewed the available documentation
and determined whether the event warranted further
adjudication. If yes, the event was escalated to round 1.
All deaths and serious adverse events were automati-
cally assigned to round 1. In round 1, each event and
all the accompanying information was sent to three
Clinical Endpoint Committee members, one of each
specialty. If all three members adjudicated the event in
an identical fashion, the event was considered adjudi-
cated. If there was disagreement on any field of the
adjudication form, then the event was escalated to
round 2, which was a face-to-face meeting or Internet
conference with all six members discussing the event
and associated source material to reach consensus.

Results

Overall, among the 16,485 participants, SUMMIT
reported 48,105 on-treatment adverse events (includes
fatal and non-fatal), of which 3314 (7%) matched the
list of pre-defined Medical Dictionary for Regulatory
Activities preferred terms. These were subsequently
reviewed by the Clinical Endpoint Committee. Of
these, 1687 were serious adverse events and 1627 were
non-serious adverse events. 450 adverse events were
adjudicated as myocardial infarctions, strokes, transi-
ent ischaemic attacks or unstable angina, of which 387
were non-fatal. Only 20 (1%) of the 1627 non-serious
adverse events were finally adjudicated as cardiovascu-
lar events, whereas 430 (25%) of the 1687 serious
adverse events were finally adjudicated as cardiovascu-
lar events. Of these 450 adjudicated events, 43% were
myocardial infarctions, 30% were strokes, 19% were
unstable angina and 8% were transient ischaemic
attacks (Figure 1(a)). Out of 70 transient ischaemic
attacks preferred terms, 30 (43%) were adjudicated as
cardiovascular events.

Of the 1061 deaths in the study, 1037 (98%) were in
the intent-to-treat population and occurred on or
before the common end date so were included in the
SUMMIT primary analysis.5 Of the 1061 total deaths,
4% were myocardial infarctions, 4% were strokes,
30% were sudden deaths, 1% were procedural deaths
and 5% were of other cardiovascular causes (e.g. aortic
aneurysm), giving a total of 459 (43%) classified as car-
diovascular death. The other causes of death included
cancer (23%), pulmonary (13%), other causes (8%)
and unknown cause (12%) (Figure 1(b)).

Because the secondary outcome measure of interest
was time to first event, participants who had two events
had only the first event included in the primary analy-
sis, consisting of 688 first on-treatment cardiovascular
events (359 non-fatal and 329 fatal, Table 1).
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To capture all events that could potentially be a
major adverse cardiovascular event, the committee
reviewed events described by 204 Medical Dictionary
for Regulatory Activities terms that occurred in the
study. However, only 45 of the 204 Medical Dictionary
for Regulatory Activities terms that were used to filter
events for adjudication finally yielded an adjudicated

major adverse cardiovascular event (Online
Supplementary Appendix B, Figure S1 and Table S1).
Some terms were very specific. For example, 82/97
(85%) events with the preferred term ‘acute myocardial
infarction’ and 73/115 (63%) with the preferred term
‘myocardial infarction’ were adjudicated as major
adverse cardiovascular events. In contrast, only 8/352
(2%) of events with the term ‘chest pain’ were finally
adjudicated as a major adverse cardiovascular event.

Agreement among adjudicators

In general, the Clinical Endpoint Committee had good
agreement and was able to adjudicate 317 (70%) of the
non-fatal major adverse cardiovascular events with all
three adjudicators agreeing on all elements of the adju-
dication in round 1. Of the 450 non-fatal major adverse
cardiovascular events, 133 (30%) required promotion
to the full six-member committee where a consensus
was reached in all cases.

Overall, there was good agreement between individ-
ual adjudicators and the final committee consensus

48,105
On-treatment adverse events on or before 

common end date for par�cipants
(intent-to-treat popula�on)

3314
Adverse events triggered* for 

cardiovascular adjudica�on

Triage screened 
(Round 0)

Not a cardiovascular 
event

Sent for adjudica�on for 
cardiovascular event

Myocardial infarc�on
Stroke
Unstable angina    
Transient ischemic a�ack
TOTAL

192 (43%)
137 (30%)
87 (19%)
34 (8%)

450

Non-serious 
adverse events

Serious 
adverse events

1061
On or post-treatment deaths, including 
post common end date for par�cipants

Sent for adjudica�on for Cause of Death

Pulmonary
COPD
Pulmonary embolism
Other

Cardiovascular
Myocardial infarc�on  
Stroke
Sudden death
Procedural death  
Other cardiovascular

Cancer
Lung
Breast
Colorectal
Other

Other
Unknown
TOTAL

138 (13%)
126 (12%)

3 (<1%)
9 (1%)

459 (43%)
42 (4%)
42 (4%)

320 (30%)
6 (1%)

49 (5%)
243 (23%)
127 (12%)

3 (<1%)
12 (1%)

101 (10%)
89 (8%)

132 (12%)
1061

(a) (b)

Figure 1. Adjudication flow chart for (a) adverse events and (b) deaths. The 450 events in (a) refer to the four main components
of the pre-defined major adverse cardiovascular events (MACEs): fatal or non-fatal myocardial infarction, fatal or non-fatal stroke,
unstable angina (all non-fatal) and transient ischaemic attack (all non-fatal).
*Sites entered adverse events using the usual process of describing the event with a ‘verbatim term’. The verbatim term was coded by a central

automatic coding procedure to a Medical Dictionary for Regulatory Activities preferred term. If this Medical Dictionary for Regulatory Activities

preferred term matched a pre-specified list (see Online Supplementary Appendix B, Figure S1 and Table S1), then this triggered the adjudication

process.

Table 1. Adjudicated first cardiovascular composite events
(secondary endpoint).a

Myocardial infarction 173 (25%)
Stroke 127 (18%)
Unstable angina 83 (12%)
Transient ischaemic attack 34 (5%)
Procedural death 2 (\1%)
Sudden death 240 (35%)
Other cardiovascular death 29 (4%)
Total 688

aSUMMIT secondary endpoint was time to first on-treatment

cardiovascular composite event (which includes on-treatment

cardiovascular death). Patients may have experienced multiple

cardiovascular events, but only the first was used in the analysis.
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with respect to the primary class of death (e.g. cardio-
vascular, pulmonary and cancer). Among the six adju-
dicators, a total of 3878 records were reviewed initially
and 3286 (85%) were ultimately consistent with the
committee’s final adjudication. The percent agreement
of individual adjudicators with the final cause of death
category ranged from 75% to 91% (Online
Supplementary Appendix B, Table S2).

Agreement with site investigators

As noted in prior COPD trials, the agreement between
the Clinical Endpoint Committee and the site investiga-
tor for underlying cause of death varied by category. In
general, there was good agreement for cancer-related
deaths, the Clinical Endpoint Committee agreeing with
the investigator in 192/194 (99%) of cases whereas the
committee agreed with the site investigator in only 256/
357 (72%) of cases initially classified by the site investi-
gator as a cardiovascular death (Table 2). Overall, the
site investigator classifications had a specificity of 83%
(501/602) and a sensitivity of 56% (256/459) with
regard to cardiovascular deaths.

Discussion

In this article, we present the operations and outcomes
of the SUMMIT Clinical Endpoint Committee to adju-
dicate major adverse cardiovascular events in patients
with mild to moderate COPD and at risk for cardiac
disease. SUMMIT was the first major COPD clinical
trial to incorporate major adverse cardiovascular events
as a key efficacy outcome measure, rather than evaluat-
ing this in the context of safety.8 Because cardiovascu-
lar events are common in patients with COPD, and
these events are often preceded by COPD exacerba-
tions, it seems likely that future treatment trials target-
ing COPD exacerbations will place greater scrutiny on
these as key clinical outcomes;9 thus, we report here
our experience in order to report lessons learned and
provide recommendations for future studies.

In organising the Clinical Endpoint Committee for a
trial the size of SUMMIT, it was necessary to construct
a large infrastructure to collect, organise, translate and
distribute the pertinent case report forms and clinical
source material and documents that were reviewed by
the committee, and to triage reports using a staged
approach. Ultimately, the committee was able to reach
a consensus in every case, although sometimes this
required tabling an event for review at a second meet-
ing. The initial in-person meetings, and discussion of
example cases to establish rules for evaluation of cases,
along with written principles of operation to codify
these criteria were helpful for establishing the norms
for the committee. It was also helpful to have specia-
lised expertise in neurology, cardiology, pulmonary
and critical care for evaluation of difficult cases.

We learned from this experience that the effort involved
in reviewing non-serious reports of events yielded a few
major adverse cardiovascular events, even after filtering for
cardiovascular and related terms, with only 1.2% of these
reviews ultimately yielding an outcome event, accounting
for only 4% of the final total major adverse cardiovascular
events. Therefore, in circumstances where resources are
particularly constrained, it may be justified to review only
serious adverse events, that is, those that lead to hospitali-
sation, death or are considered life-threatening.

Even among serious adverse events where medical
records were available, some diagnostic terms were
challenging for the committee. For example, the diag-
nosis of unstable angina presented a challenge to the
committee requiring a second round of review in 39%
of cases. We found that the hospital diagnosis of
unstable angina was often used for patients with stable
angina who were admitted to the hospital for elective
procedures such as coronary arteriography. In line with
the Food and Drug Administration draft guidance,
the committee required three elements to adjudicate
unstable angina: (1) a pattern of symptoms compatible
with unstable angina, (2) an urgent, unscheduled
admission to a healthcare facility, and (3) anatomic evi-
dence of coronary artery disease or performance of a

Table 2. Agreement (diagonal) of cause of death between Primary Investigator and Clinical Endpoint Committee.a

Clinical Endpoint Committee
Adjudicated Cause of Death

Primary Investigator
Cause of Death

Cardiovascular Pulmonary Cancer Other Unknown Total

Cardiovascular 256 (72%) 24 0 74 105 459 (43%)

Pulmonary 21 73 (62%) 0 33 11 138 (13%)

Cancer 9 8 192 (99%) 23 11 243 (23%)

Other 19 3 0 61 (28%) 6 89 (8%)

Unknown 52 10 2 27 41 (24%) 132 (12%)

Total 357 (34%) 118 (11%) 194 (18%) 218 (21%) 174 (16%) 1061

aPercentages on diagonal show agreement by Clinical Endpoint Committee of Primary Investigator cause.
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coronary intervention. With this definition, of 88 events
with a severe adverse event coded as unstable angina,
six (7%) were adjudicated as a myocardial infarction,
and only 32 (36%) were adjudicated as unstable angina.
Thus, a revascularisation procedure per se did not con-
stitute a major adverse cardiovascular event unless it
was in the context of an acute worsening of symptoms.

Transient ischaemic attacks were also challenging to
adjudicate because of the requirement for definite evi-
dence of neurologic symptoms and absence of findings
of stroke. Among 45 severe adverse events that were
reported as transient ischaemic attacks, only 24 (53%)
were finally adjudicated as transient ischaemic attacks.
We also note that congestive heart failure events were
reported only 187 times and that only 2.7% were adju-
dicated as major adverse cardiovascular events. We
speculate that this low yield may be due to the difficulty
in distinguishing acute left ventricular failure from an
exacerbation of COPD with cor pulmonale, emphasis-
ing the need for consistent adjudication of both cardio-
vascular events and COPD exacerbations.

In contrast, severe adverse events with the diagnosis
of ‘acute myocardial infarction’ were more accurate –
adjudicated as a myocardial infarction 81% of the time
(78/96 events). If the severe adverse event Medical
Dictionary for Regulatory Activities term was simply
‘myocardial infarction’, then only 73/114 (64%) events
adjudicated as a myocardial infarction. Based on this
experience, caution is warranted in the use of severe
adverse events as reliable surrogates for major adverse
cardiovascular events in clinical trials.

The committee also classified all myocardial infarc-
tions as either type 1 (coronary artery obstruction) or
type 2 (oxygen-demand ischaemia). COPD exacerba-
tions increase the risk of a myocardial infarction about
two- to fourfold after a COPD exacerbation.8,10 It has
been hypothesised that these events are brought on by
increased myocardial oxygen demands from the combi-
nation of hypoxemia and beta-agonist use raising the
hypothesis that there would be an excess of type 2 myo-
cardial infarctions in a COPD population. This was not
found to be the case. In observational series of acute
myocardial infarction, only 10%–14% are classified as
type 2 events.11,12 This is comparable to the experience
in SUMMIT where, of 173 myocardial infarctions,
20 (11.5%) were adjudicated as type 2 events. Thus, it
seems plausible that other factors, such as increased
platelet aggregation, are related to the risk of myocar-
dial infarction and stroke immediately following a
COPD exacerbation.13

Early in the operation of the committee, we found
that the adverse event of ‘chest pain’ or ‘chest discom-
fort’ was a frequent occurrence and that medical
records were sparse. To better evaluate these reports,
we provided site investigators with a specific question-
naire to assess whether this was likely due to ischaemic
heart disease. Among 389 adverse events that were not

considered serious, only three (0.7%) were adjudicated
as a major adverse cardiovascular event (two myocar-
dial infarction and one unstable angina). The yield was
higher from the term ‘chest pain’ when it was associ-
ated with a serious adverse event. Among 53 such seri-
ous adverse events, six (11%) were adjudicated as
major adverse cardiovascular events (four myocardial
infarction and two unstable angina).

Assessment of sudden or unwitnessed death is a par-
ticularly difficult problem in COPD populations since
some of these deaths may be the result of respiratory
events as well as cardiovascular death.5 In line with pre-
vious adjudication committees,1–3,14 we used arbitrary
definitions of sudden death in the absence of a present-
ing acute illness and relied upon interviews with family
or caretakers to help in this process. Among 320 deaths
finally adjudicated as sudden death, only 189 (59%)
were reported as such by site investigators. When the
death was unwitnessed, but the participant was found
dead within 24 h of being in usual health (often a noc-
turnal event), the committee had to review the case as a
whole in round 2 in 111/156 cases (71%) which was the
most frequent death event requiring full committee con-
sensus with only 45/156 (29%) reaching agreement at
round 1. When the death was witnessed within 1 h,
there was greater consensus with 82/164 (50%) of these
events confirmed on round 1, and 82/164 (50%) requir-
ing discussion of the full committee.

In summary, we report here the procedures and
experience of the SUMMIT Clinical Endpoint
Committee with respect to cause-specific mortality and
major adverse cardiovascular events. A major lesson
that we have derived from this experience is that an
extensive infrastructure and defined procedures are nec-
essary to accomplish these adjudications. We also
observed that only 22% of preferred Medical
Dictionary for Regulatory Activities terms yielded adju-
dicated events and that adverse events that were not
considered to be serious events rarely yielded major
adverse cardiovascular events. Thus, in future studies,
considerable efficiency could be achieved by tighter fil-
tering of terms reviewed by the committee or even elimi-
nating review of events not deemed serious by the site
investigator. Although all-cause mortality is a more
robust outcome measure in clinical trials than cause-
specific mortality, assessment of cardiovascular death is
an important component of major adverse cardiovascu-
lar events where cardiovascular safety or efficacy out-
comes are critical. In this case, we believe that it is
essential to rely on an adjudication committee for this
outcome rather than site investigator reports.
Considering the Clinical Endpoint Committee adjudica-
tion of cardiovascular deaths as the reference standard,
site investigator classification was not particularly reli-
able with a specificity of 83% (501/602) and a sensitiv-
ity of only 56% (256/459). This contrasts with cancer-

Wise et al. 435



specific mortality where site investigators had a high
degree of reliability.
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