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IMPORTANCE Secretory phospholipase A2 (sPLA2) generates bioactive phospholipid products
implicated in atherosclerosis. The sPLA2 inhibitor varespladib has favorable effects on lipid
and inflammatory markers; however, its effect on cardiovascular outcomes is unknown.

OBJECTIVE To determine the effects of sPLA2 inhibition with varespladib on cardiovascular
outcomes.

DESIGN, SETTING, AND PARTICIPANTS A double-blind, randomized, multicenter trial at 362
academic and community hospitals in Europe, Australia, New Zealand, India, and North
America of 5145 patients randomized within 96 hours of presentation of an acute coronary
syndrome (ACS) to either varespladib (n = 2572) or placebo (n = 2573) with enrollment
between June 1, 2010, and March 7, 2012 (study termination on March 9, 2012).

INTERVENTIONS Participants were randomized to receive varespladib (500 mg) or placebo
daily for 16 weeks, in addition to atorvastatin and other established therapies.

MAIN OUTCOMES AND MEASURES The primary efficacy measure was a composite of
cardiovascular mortality, nonfatal myocardial infarction (MI), nonfatal stroke, or unstable
angina with evidence of ischemia requiring hospitalization at 16 weeks. Six-month survival
status was also evaluated.

RESULTS At a prespecified interim analysis, including 212 primary end point events, the
independent data and safety monitoring board recommended termination of the trial for
futility and possible harm. The primary end point occurred in 136 patients (6.1%) treated with
varespladib compared with 109 patients (5.1%) treated with placebo (hazard ratio [HR], 1.25;
95% CI, 0.97-1.61; log-rank P = .08). Varespladib was associated with a greater risk of MI (78
[3.4%] vs 47 [2.2%]; HR, 1.66; 95% CI, 1.16-2.39; log-rank P = .005). The composite
secondary end point of cardiovascular mortality, MI, and stroke was observed in 107 patients
(4.6%) in the varespladib group and 79 patients (3.8%) in the placebo group (HR, 1.36; 95%
CI, 1.02-1.82; P = .04).

CONCLUSIONS AND RELEVANCE In patients with recent ACS, varespladib did not reduce the
risk of recurrent cardiovascular events and significantly increased the risk of MI. The sPLA2

inhibition with varespladib may be harmful and is not a useful strategy to reduce adverse
cardiovascular outcomes after ACS.
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D espite a high rate of use of contemporary therapies, pa-
tients with acute coronary syndrome (ACS) face a sub-
stantial risk of early, recurrent adverse cardiovascu-

lar events.1 Increasing evidence supports a potential role of
inflammation in the progression and clinical instability of coro-
nary heart disease.2 Necropsy studies show inflammatory cells
within atherosclerotic plaques,3 and clinical outcomes trials
show an association between systemic inflammatory mark-
ers and cardiovascular risk.4 Conversely, reductions in inflam-
matory markers associate with reductions in cardiovascular
events in clinical trials and may contribute to the benefit of
statins.4 These observations provide a rationale to test novel
agents that target specific inflammatory factors implicated in
atherosclerosis to determine if it reduces cardiovascular risk.5

The secretory phospholipase A2 (sPLA2) family of en-
zymes hydrolyze fatty acids of glycophospholipids, generat-
ing bioactive lipid species involved in inflammation.6 How-
ever, although some sPLA2 isoforms are proatherogenic (groups
IIA and V), other isoforms are protective (group X).7 Consid-
erable evidence implicates a potential role for groups IIA and
V sPLA2 in cardiovascular disease. Higher circulating levels of
sPLA2-IIA concentration and activity associate with cardio-
vascular risk in asymptomatic individuals and patients with
established coronary disease.8 Pathologic studies demon-
strate the presence of sPLA2 isoforms groups IIA, III, V, and X
in atherosclerotic lesions and myocardial regions that have sus-
tained ischemic injury.6,9,10 These observations have stimu-
lated interest in the potential value of sPLA2 inhibition as a car-
dioprotective strategy.5

Varespladib methyl is a nonspecific pan-sPLA2 inhibitor
with favorable effects on atherosclerotic lesions in animal
studies.11 Initial studies demonstrated that varespladib re-
duced levels of sPLA2-IIA by more than 90%, in addition to low-
ering low-density lipoprotein cholesterol (LDL-C) and C-
reactive protein (CRP) in patients with stable coronary disease
and ACS.12-14 The Vascular Inflammation Suppression to Treat
Acute Coronary Syndrome for 16 Weeks (VISTA-16) study was
designed to evaluate the effects of varespladib on cardiovas-
cular risk in patients with ACS.15

Methods
Study Population
Details of the study design and study protocol have been pub-
lished previously.15 Patients aged 40 years or older hospital-
ized with an ACS who provided written, informed consent were
eligible to participate. Documentation of ACS required either
(1) elevation of biomarkers accompanied by symptoms of acute
myocardial ischemia and/or new or presumed new ischemic
electrocardiographic abnormalities or (2) symptoms in com-
bination with new or presumed new electrocardiographic
changes in patients without elevated biomarkers. Patients were
also required to have 1 additional risk factor for recurrent
events, including diabetes, metabolic syndrome, a high-
density lipoprotein cholesterol (HDL-C) level of less than 42
mg/dL (to convert to millimoles per liter, multiply by 0.0259),
calculated glomerular filtration rate of less than 60 mL/min,

peripheral vascular disease, prior history of ischemic stroke,
or transient ischemic attack, myocardial infarction (MI), or coro-
nary revascularization. Patients were excluded from enroll-
ment if LDL-C measured before the index ACS event was not
at target levels according to local guidelines, despite current
treatment with the maximum labeled dose of a statin. Other
key exclusion criteria included advanced congestive heart fail-
ure, glycated hemoglobin value of at least 11% (to convert to
proportion of total hemoglobin, multiply by 0.01), malig-
nancy, severe liver or renal disease, malignancy, statin intol-
erance, and fasting triglyceride levels of at least 400 mg/dL (to
convert to millimoles per liter, multiply by 0.0113).

Study Procedures
The protocol specified that enrolled patients be treated with
individualized, evidence-based management of ACSs, includ-
ing diet and atorvastatin at a dose of at least 20 mg. Patients
who met all inclusion criteria were randomized within 96 hours
of presentation of the index event in a 1:1 ratio to treatment
with varespladib (500 mg/d) or matching placebo, stratified by
use of any lipid-modifying therapy before the index event and
the type of qualifying index event (ST-elevation MI [STEMI],
non–ST-elevation MI, or unstable angina). Any clinically indi-
cated coronary revascularization during the index event was
performed before randomization. Patients reported for study
visits at weeks 1, 2, 4, 8, and 16 during the treatment phase.
Patients with an LDL-C level of at least 100 mg/dL (to convert
to millimoles per liter, multiply by 0.0259) at week 8 under-
went atorvastatin dose escalation. Telephone follow-up to as-
certain vital status was scheduled to occur 6 months follow-
ing cessation of study drug.

Study Outcomes
The primary efficacy outcome was a composite of cardiovas-
cular mortality, nonfatal MI, nonfatal stroke, or unstable an-
gina with evidence of ischemia requiring hospitalization. Sec-
ondary efficacy outcomes included the composite of
cardiovascular mortality, nonfatal MI, and nonfatal stroke; each
component of the primary outcome; total mortality; and
changes in circulating lipid and inflammatory markers. All in-
vestigator-reported outcomes were adjudicated by a central
committee at the Cleveland Clinic Coordinating Center for Clini-
cal Research (C5Research).

Statistical Analysis
Primary efficacy analysis was based on time to first occur-
rence of any positively adjudicated primary end point event
by intention-to-treat, including all events in all patients from
randomization to trial termination. The trial was designed to
enroll 6500 patients, assuming an 8.5% primary end point event
rate in the placebo group, with 80% power to detect a 25% re-
duction in the relative risk of the varespladib group, necessi-
tating the adjudication of 385 primary end point events. An in-
terim end point analysis for futility was specified at
approximately 50% of the required primary end point events.
Estimates of hazard ratios (HRs) and 95% CIs for varespladib
compared with placebo were calculated by Cox proportional
hazards regression models. Continuous data are presented as
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mean (SD), unless otherwise indicated. Race/ethnicity was self-
reported by participants. Significance testing was performed
using 2-sided tests (α = .05) using SAS version 9.2 (SAS Insti-
tute). Additional analytical methods are described in the pre-
viously published study protocol.15

Results
Study Population
A total of 5145 patients were enrolled at 362 sites in 17 coun-
tries between June 1, 2010, and March 7, 2012, and entered into
the intention-to-treat analysis. The patient disposition dur-
ing the study is shown in Figure 1. The qualifying ACS event
was biomarker positive in 85% of the patients. The median (in-
terquartile range [IQR]) time from presentation with the in-
dex event to randomization and first study drug administra-
tion was 57 (39-76) hours. Baseline characteristics of patients
at randomization were well matched in the 2 treatment groups
(Table 1). A high rate of cardiovascular risk factors and estab-
lished atherosclerotic disease was observed in both groups. Be-
fore the index ACS event, 36% of patients had been treated with
a lipid-modifying agent. At randomization, patients were well
treated in both groups with a high rate of use of antiplatelet
agents, statins, β-blockers, angiotensin-converting enzyme in-
hibitors, or receptor blockers (see eTable 1 in the Supple-
ment). Coronary revascularization in response to the index
event was performed in 80% of the patients. At randomiza-
tion, mean LDL-C was 105 mg/dL and HDL-C was 43 mg/dL.
Median (IQR) CRP was 10.4 (4.0-28.7) mg/L in the placebo group

and 11.4 (4.5-33.0) mg/L in the varespladib group. (To convert
CRP to nmol/L, multiply by 9.524.)

On March 9, 2012, at the prespecified interim analysis,
when 212 primary outcomes had been recorded in 5012 ran-
domized patients, the independent data and safety monitor-
ing board recommended termination of the trial for futility ac-
cording to predetermined criteria. The executive steering
committee and sponsor (Anthera Pharmaceuticals) accepted
this recommendation and terminated the trial on this date, with
median (IQR) patient follow-up of 16.1 (13.4-16.4) weeks. Pa-
tients were treated for a mean (SD) of 13.4 (4.4) weeks. The
mean (SD) follow-up of patients for the treatment period was
13.5 (4.6) weeks. All 5145 patients were included in the 16-
week analysis. Time to event was calculated from randomiza-
tion date to the date of the event, or censored at the last known
follow-up for each patient if no event occurred. Only 1588 pa-
tients were contacted for the 6-month assessment.

Before study termination, premature discontinuation of
treatment for reasons other than death occurred in 11.0% of
the patients receiving varespladib and 10.4% of the patients
receiving placebo. During treatment, 96% of patients in both
groups remained at least 80% adherent with prescribed study
drug doses. In the varespladib and placebo groups, 4.2% and
3.7%, respectively, of patients withdrew consent and an addi-
tional 0.8% and 1.1%, respectively, were lost to follow-up with
unknown final vital status.

Biochemical Parameters
Changes in biochemical parameters during the course of the
study are shown in Figure 2. Per protocol, atorvastatin was used

Figure 1. Flow of Patients Through the Trial

5391 Patients screened and assessed
for eligibility

246 Excluded (did not meet inclusion
criteria or met exclusion criteria) 

5145 Randomized

795 Included in 6-mo follow-up 793 Included in 6-mo follow-up

2573 Randomized to receive placebo
2573 Received placebo as randomized

2572 Randomized to receive varespladib
2572 Received varespladib as randomized

326 Discontinued placebo early
37 Adverse effects
13 Nonadherence
32 Lost to follow-up

104 Patient requested to withdraw
7 Principal investigator’s decision
2 Sponsor’s request

11 Atorvastatin outside of specified
timepoint or discontinued

17 Withdrawn secondary to ongoing
adverse event

1 LDL-C ≥100 at week 8 and received
maximum dose of atorvastatin

102 Other

368 Discontinued varespladib early
73 Adverse effects
25 Nonadherence
26 Lost to follow-up

116 Patient requested to withdraw
15 Principal investigator’s decision
1 Sponsor’s request

10 Atorvastatin outside of specified
timepoint or discontinued

10 Withdrawn secondary to ongoing
adverse event

1 LDL-C ≥100 at week 8 and received
maximum dose of atorvastatin

91 Other

2573 Included in primary analysis
4 Excluded (no data available)

2572 Included in primary analysis
6 Excluded (no data available)

LDL-C indicates low-density
lipoprotein cholesterol.
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in nearly all patients, with a median dosage of 40 mg/d. Slightly
fewer than 20% of patients received 80 mg/d. Between ran-
domization and week 16 of the study, LDL-C decreased by
28.8% in the varespladib group and 25.1% in the placebo group

(P = .008). At week 16, the mean LDL-C was 69.1 mg/dL in the
varespladib group and 73.8 mg/dL in the placebo group. Dur-
ing assigned treatment, levels of triglycerides and HDL-C did
not differ between groups. The CRP levels were initially very

Table 1. Clinical Baseline Characteristics of Patients Treated With Placebo or Varespladib

Characteristicsa Placebo (n = 2573) Varespladib (n = 2572)
Age, mean (SD), y 60.7 (9.8) 61.0 (10.0)

Female sex 660 (25.7) 691 (26.9)

Race/ethnicity

White 2277 (88.5) 2274 (88.4)

Asian 226 (8.8) 221 (8.6)

Black 30 (1.2) 433 (16.8)

Otherb 41 (1.6) 33 (1.3)

Region of enrollment

North America 528 (20.8) 535 (20.8)

Western Europe and Lebanon 315 (12.2) 323 (12.6)

Eastern Europe 1422 (55.3) 1388 (54.0)

Asia 215 (8.4) 213 (8.3)

Australia and New Zealand 93 (3.6) 113 (4.4)

Cardiovascular risk factors

Hypertension 1977 (77.8) 1911 (75.2)

Diabetes 803 (31.3) 801 (31.3)

Hypercholesterolemia 1292 (50.9) 1255 (49.3)

Present smokerc 860 (33.6) 854 (33.4)

Metabolic syndrome 1587 (64.3) 1589 (64.2)

Cardiovascular disease history

Myocardial infarction 743 (29.6) 769 (30.2)

PCI 476 (18.6) 453 (17.7)

CABG surgery 182 (7.1) 161 (6.3)

Stroke 123 (4.8) 128 (5.0)

Peripheral arterial disease 177 (6.9) 179 (7.0)

Body mass index, mean (SD)d 29.6 (5.1) 29.8 (5.4)

Prior lipid-modifying therapy 934 (36.5) 917 (35.8)

Index diagnosis

STEMI 1207 (46.9) 1216 (47.4)

NSTEMI 976 (38.0) 960 (37.4)

Unstable angina (biomarker negative) 388 (15.1) 392 (15.3)

Index event to randomization, median (IQR), h 57.0 (39.1-75.6) 57.6 (38.7-76.7)

PCI or CABG surgery for index event 1573 (80.3) 1656 (82.8)

Medications at randomization

Aspirin 2348 (91.3) 2362 (91.8)

Clopidogrel, ticlopidine, or prasugrel 1960 (76.2) 1956 (76.0)

β-Blocker 2158 (83.9) 2131 (82.9)

ACE inhibitor or ARB 2124 (82.5) 2116 (82.3)

Biochemical parameters at randomization, mean
(SD), mg/dL

LDL-C 105.1 (43.1) 105.0 (43.3)

HDL-C 43.2 (10.9) 43.3 (11.2)

Triglycerides 153.0 (115.0-213.0) 154.0 (115.0-207.0)

C-reactive protein, median (IQR), mg/L 10.4 (4.0-28.7) 11.4 (4.5-33.0)

Concomitant atorvastatin dose, mg

20 1217 (47.9) 1192 (46.8)

40 827 (32.6) 916 (36.0)

80 495 (19.5) 438 (17.2)

Abbreviations: ACE,
angiotensin-converting enzyme;
ARB, angiotensin receptor blocker;
CABG, coronary artery bypass graft;
HDL-C, high-density lipoprotein
cholesterol; IQR, interquartile range;
LDL-C, low-density lipoprotein
cholesterol; NSTEMI,
non–ST-segment elevation
myocardial infarction; PCI,
percutaneous coronary intervention;
STEMI, ST-segment elevation
myocardial infarction.

SI conversions: To convert HDL-C and
LDL-C to mmol/L, multiply by
0.0259. To convert triglycerides to
mmol/L, multiply by 0.0113. To
convert C-reactive protein to nmol/L,
multiply by 9.524.
a Data are presented as No. (%)

unless otherwise specified.
b Other included those individuals

who did not identify themselves as
white, Asian, or black.

c Indicates smokes currently.
d Calculated as weight in kilograms

divided by height in meters
squared.
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high in both groups due to the index ACS event. Between ran-
domization and week 16, CRP decreased by 85.0% in the va-
respladib group and 82.1% in the placebo group (P = .008). At
week 16, median CRP was 1.4 mg/L in the varespladib group
and 1.5 mg/L in the placebo group.

Clinical Outcomes
The primary outcome of cardiovascular mortality, nonfatal MI,
nonfatal stroke, or unstable angina requiring hospitalization
occurred in 6.1% of patients treated with varespladib and 5.1%
of patients treated with placebo (HR, 1.25; 95% CI, 0.97-1.61;
log-rank P = .08) (Table 2). The composite secondary out-
come of cardiovascular mortality, MI, and stroke occurred in
4.6% of patients in the varespladib group and 3.8% of pa-
tients in the placebo group (HR, 1.36; 95% CI, 1.02-1.82; P = .04).
This was due primarily to a greater incidence of MI in the va-
respladib group compared with the placebo group (3.4% vs
2.2%; HR, 1.66; 95% CI, 1.16-2.39; P = .005) (Figure 3). Cardio-
vascular mortality at the end of the randomized treatment pe-
riod was nonsignificantly greater in the varespladib group (1.5%
vs 1.4%; P = .54), although risks of stroke (0.4% vs 0.6%; P = .81)

and hospitalization for unstable angina (1.9% vs 1.4%; P = .47)
were similar in both groups. There was no subgroup in which
varespladib reduced risk. However, greater rates of MI with va-
respladib were observed in patients who did not undergo per-
cutaneous coronary intervention, meeting statistical signifi-
cance for heterogeneity (P = .04). Furthermore, there was a
higher rate of MI associated with varespladib among patients
whose index event was not a STEMI, although this did not reach
statistical significance (P = .06 for heterogeneity) (Figure 4).
At 6 months after discontinuation of study treatment, all-
cause mortality in those patients whose survival status was es-
tablished was 2.7% in the varespladib group and 2.0% in the
placebo group (P = .15).

Safety
Numbers of adverse events and serious adverse events are re-
ported in eTable 2 in the Supplement. Discontinuation of study
treatment for adverse events occurred in 2.8% of patients in
the varespladib group and 1.4% of patients in the placebo group.
There was an excess of alanine transaminase elevations more
than 3 times the upper limit of normal during the treatment

Figure 2. Median Levels of Lipid Parameters and Log CRP in Patients Treated With Placebo and Varespladib
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phase with varespladib (38 patients) compared with placebo
(6 patients), with no evidence of concomitant bilirubin eleva-
tions. Varespladib had no effect on renal function or on cre-
atine kinase levels.

Discussion
Despite experimental and observational clinical data suggest-
ing that pan-inhibition of sPLA2 would exert beneficial car-
diovascular effect, the VISTA-16 trial provides evidence to the
contrary. Despite lower achieved levels of LDL-C and CRP, there
was no evidence of a beneficial reduction in the primary car-
diovascular outcome. In contrast, treatment with varespladib
caused an excess of MI and the composite of cardiovascular
mortality, MI, and stroke. Consequently, these findings sug-
gest that short-term sPLA2 inhibition with varespladib is harm-
ful following ACS.

The lack of any indication of cardiovascular benefit with va-
respladib contradicts the favorable effects on cardiovascular bio-
markers in patients with ACS. Initial clinical experience with va-
respladib consistently demonstrated beneficial effects on lipid
and inflammatory biomarkers, which theoretically should have
translated to a lower propensity to plaque rupture.12-14 We con-
ducted the VISTA-16 trial because of the established link be-
tween sPLA2 and vascular inflammation, as well as preclinical
evidence for benefit in ischemia reperfusion injury.5 Favorable
effects of varespladib on LDL-C and CRP were again demon-
strated in the present trial, suggesting that other unfavorable
consequences of sPLA2 inhibition or other unmeasured effects
of varespladib influenced the clinical outcomes of treatment.
Possible explanations for the unfavorable outcomes include po-
tentially inadequate penetration of varespladib into vascular
cells to inhibit pro-inflammatory intracellular mediators. Al-
ternatively, varespladib may have abrogated the effects of both
pro-atherogenic (IIA and V) and antiatherogenic sPLA2

Figure 3. Kaplan-Meier Survival Curves for the Primary Composite Outcome and Myocardial Infarction in Patients Treated With Placebo
and Varespladib
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The primary efficacy outcome was a composite of cardiovascular mortality, non-
fatal myocardial infarction, nonfatal stroke, and unstable angina with evidence
of ischemia requiring hospitalization at 16 weeks. Patients were randomized to

receive either varespladib (500 mg/d) or placebo for 16 weeks. HR indicates
hazard ratio. Y-axis scale shown in blue indicates range from 0% to 4%.

Table 2. Cardiovascular Outcomes in Patients Treated With Placebo or Varespladib

Outcomes
Placebo

(n = 2573)
Varespladib
(n = 2572)

Hazard Ratio
(95% CI)

P
Value

Primary outcomea 109 (5.1) 136 (6.1) 1.25 (0.97-1.61) .08

All-cause mortality, myocardial infarction,
stroke, unstable angina with evidence
of ischemia requiring hospitalization

110 (5.1) 140 (6.3) 1.28 (0.996-1.64) .05

Cardiovascular mortality, myocardial infarction,
and stroke

79 (3.8) 107 (4.6) 1.36 (1.02-1.82) .04

All-cause mortality 33 (1.5) 41 (1.7) 1.25 (0.79-1.98) .35

Cardiovascular mortality 32 (1.4) 37 (1.5) 1.16 (0.73-1.87) .54

Myocardial infarction 47 (2.2) 78 (3.4) 1.66 (1.16-2.39) .005

Unstable angina with evidence of ischemia
requiring hospitalization

32 (1.4) 38 (1.9) 1.20 (0.75-1.92) .47

Stroke 9 (0.6) 8 (0.4) 0.89 (0.34-2.31) .81

All-cause mortality at 6 mob 41 (2.0) 55 (2.7) 1.35 (0.90-2.02) .15

a A composite of cardiovascular
mortality, nonfatal myocardial
infarction, nonfatal stroke, and
unstable angina with evidence of
ischemia requiring hospitalization at
16 weeks.

b Total number of patients included in
the 6-mo outcome was 795 for
placebo and 793 for varespladib.
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Figure 4. Comparison of the Effects of Varespladib and Placebo on the Incidence of Primary Composite
Outcome and Myocardial Infarction in Prespecified Subgroup Patient Characteristics
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Diabetes at baseline

Yes
No

Hypertension at baseline

Yes
No

Congestive heart failure

Yes
No

Smoking history

Current smoker
Nonsmoker

Primary indication

.29

.09

.84

.41

.99

.67

NSTEMI
Unstable angina

No. of Patients

VarespladibPlacebo

827 851
1742 1715

660 688
1908 1878

932 915
1622 1639

1616 1679
953 887

801 799
1757 1759

1975 1907
562 629

461 455
2085 2096

858 851
1697 1705

975 959
388 392

1204 1212STEMI

Hazard Ratio
(95% CI)

1.47 (0.99-2.19)
1.11 (0.80-1.54)

1.44 (0.93-2.23)
1.16 (0.85-1.58)

1.39 (0.95-2.05)
1.15 (0.83-1.61)

1.04 (0.73-1.46)
1.60 (1.11-2.32)

1.29 (0.86-1.95)
1.23 (0.89-1.69)

1.21 (0.92-1.59)
1.63 (0.85-3.13)

1.36 (0.86-2.15)
1.20 (0.89-1.63)

1.25 (0.79-1.79)
1.25 (0.93-1.69)

1.46 (1.00-2.14)
1.63 (0.77-3.45)

0.998 (0.68-1.46)

P Value for
Interaction

Favors
Varespladib

Favors
PlaceboPatient Characteristics

Age, y

.38
>65
≤65

Sex

.24
Female
Male

Baseline lipid therapy

.17
Yes
No

PCI Postindex event

Yes
No

Diabetes at baseline

Yes
No

Hypertension at baseline

Yes
No

Congestive heart failure

Yes
No

Smoking history

Current smoker
Nonsmoker

Primary indication

.06

.04

.17

.31

.23

.60

NSTEMI
Unstable angina

No. of Patients

VarespladibPlacebo

827 851
1742 1715

660 688
1908 1878

932 915
1622 1639

1616 1679
953 887

801 799
1757 1759

1975 1907
562 629

461 455
2085 2096

858 851
1697 1705

975 959
388 392

1204 1212

No. of Events

VarespladibPlacebo

41 61
69 76

34 50
76 87

45 61
65 75

62 68
48 69

41 52
69 85

95 111
14 25

32 43
78 94

33 41
77 96

45 65
11 18

54 54

No. of Events

VarespladibPlacebo

16 33
32 46

12 28
36 51

16 35
32 43

30 38
18 41

13 30
35 49

38 67
9 11

15 28
33 51

21 26
27 53

18 44
4 9

26 26STEMI

Hazard Ratio
(95% CI)

2.03 (1.12-3.69)
1.45 (0.92-2.28)

2.29 (1.17-4.51)
1.42 (0.93-2.18)

2.26 (1.25-4.09)
1.34 (0.85-2.12)

1.19 (0.73-1.92)
2.55 (1.46-4.43)

2.38 (1.24-4.56)
1.38 (0.89-2.13)

1.82 (1.22-2.71)
1.10 (0.46-2.66)

1.89 (1.08-3.54)
1.53 (0.99-2.38)

1.25 (0.70-2.21)
1.96 (1.23-3.12)

2.47 (1.43-4.28)
2.24 (0.69-7.27)

0.995 (0.58-1.71)

Primary Composite OutcomeA

Myocardial InfarctionB

5.01.00.5
Hazard Ratio (95% CI)

5.01.00.5
Hazard Ratio (95% CI)

The primary efficacy outcome was a
composite of cardiovascular
mortality, nonfatal myocardial
infarction, nonfatal stroke, and
unstable angina with evidence of
ischemia requiring hospitalization at
16 weeks. Patients were randomized
to receive either varespladib (500
mg/d) or placebo for 16 weeks.
Non-STEMI indicates
non–ST-segment elevation
myocardial infarction; PCI,
percutaneous coronary intervention;
STEMI, ST-segment elevation
myocardial infarction. Because of
missing data, number of patients in
the subgroups do not sum to total
number of patients randomized to
receive placebo or varespladib.
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isoforms.6,7 Our findings with sPLA2 inhibition reemphasize that
identification of a circulating marker of cardiovascular risk does
not necessarily imply that pharmacologic suppression or inhi-
bition of the marker will reduce risk. The failure to demon-
strate any benefit is supported by a recent report from Mendi-
alian randomization studies concluding that sPLA2 does not play
a causative role in coronary disease16; however, such studies can-
not necessarily predict the result of a pharmacologic interven-
tion in patients with established coronary disease. Ultimately,
most therapies must be tested using careful human random-
ized clinical trials.

The precise mechanism underlying the adverse effect on
the rate of MI with varespladib remains unknown. Recurrent
MI in patients with a recent ACS often results from ongoing epi-
sodes of plaque rupture and thrombosis, often at sites re-
mote from the lesion responsible for the initial event. The in-
creased rate of MI observed early in the trial might also suggest
that the drug may have induced a prothrombotic state. How-
ever, we observed no excess rate of early stent thrombosis in
the varespladib group. In fact, we observed less harm for MI
with varespladib in patients who had undergone percutane-
ous coronary intervention for the index ACS event and in pa-
tients whose initial presentation was with STEMI. There cur-
rently exists no external information regarding potential
interactions between either sPLA2 activity or varespladib and
factors that influence the coagulation cascade or platelet func-
tion. Given that other therapies that modulate prostaglandin
metabolites have been reported to be associated with an ex-
cess rate of MI,17 the potential effect of the varespladib mol-
ecule and sPLA2 inhibition on thrombotic and fibrinolytic path-
ways, in addition to plaque stability, require further
investigation.

The findings may have implications for targeting other in-
flammatory pathways as strategies to reduce cardiovascular
risk. Although the role of vascular inflammation in atheroscle-
rosis is widely accepted, there is at present no evidence to our
knowledge that targeting any specific inflammatory factor will
attenuate cardiovascular risk. The complexity and redun-
dancy of inflammatory pathways may confound such efforts.8

Evidence by other studies indicates that interventions target-
ing prostaglandin inflammatory pathways, such as rofecoxib,
are harmful rather than protective against coronary heart

disease.17 Nevertheless, other anti-inflammatory agents, in-
cluding inhibitors of lipoprotein-associated phospholipase A2,
are undergoing evaluation in large clinical trials.18-20

A number of limitations should be noted with regard to our
study. Survival status at 6 months was not established in a ma-
jority of patients. Accordingly, we cannot exclude that the in-
creased rate of MI with varespladib did not ultimately result
in an excess mortality rate. Given that varespladib is a pan-
sPLA2 inhibitor, it is unknown whether a more selective agent
would be beneficial. Patients were not selected for random-
ization on the basis of their underlying sPLA2 concentration
or activity. The VISTA-16 trial was an evaluation of the effect
of sPLA2 inhibition with varespladib in the first few months
following an ACS. It is unknown whether such a strategy would
be more likely to be protective in a more chronic stage of the
disease. However, the finding of an excess risk of MI with va-
respladib makes it unlikely that this will be investigated.

The administrative actions of the sponsor and the time-
lines involved with the dissemination of data from this clini-
cal trial require further comment. The sponsor took the ap-
propriate scientific and ethical course of action to accept the
recommendation by the data and safety monitoring board and
prematurely stop the study for futility on March 9, 2012.21 Al-
though the study protocol stipulated that survival status would
be determined for all patients who participated in the study,
data were collected by the sponsor for only 1588 of the 5145
enrolled patients. In addition, the study steering committee
and the investigators did not receive the full database for analy-
sis until May 10, 2013, approximately 1 month after the spon-
sor’s compound license expired and was returned to the origi-
nal developer of the compound.

Conclusions
In conclusion, sPLA2 inhibition with varespladib administra-
tion did not reduce cardiovascular ischemic complications and
resulted in an excess rate of MI and the composite of cardio-
vascular mortality, MI, and stroke in patients with ACS.
Whether this represents an adverse effect of the varespladib
molecule or a consequence of pan-sPLA2 inhibition remains
to be determined.
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