Latest Drug Treatment
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Diabetes in Patients With
Cardiovascular Risk
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FRONTLINES

"Since FDA guidance implementation in 2008, multiple clinical trials
have been released to assess cardiovascular effects of various new
antidiabetic medication classes."

ardiovascular disease (CVD) is the leading
CCause of early death in diabetic patients with
at least68% ofpatientsaged 65 yearsorolderdying
from some form of heart disease. In the majority
of developed countries, including North America,
between 15% to 41% of diabetic patients with a
meanage of 50 to 69 years already have CVD. Per
the CDC, there are 29.1 million diagnosed and
undiagnosed diabetics in the United States, ac-
counting foranassociated morbidity and mortality
that makes up a substantial portion of our health

care expenditures.

CARDIOVASCULAR RISK
REDUCTION

Of those patients diagnosed with diabetes, 90%
have type 2 diabetes mellitus. CV risk reduction
strategies to date have focused on the manage-
ment of hyperlipidemia and hypertension. There
is also compelling data to support microvascular
risk reduction in type 2 diabetes mellitus patients
with improved long-term glycemic control. Gly-
cemic control in these studies has been based on
changes in HbAlc. However, glycemic control in
type 2 diabetes mellitus patients has not been able
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to demonstrate reduced macrovascular outcomes
(CV death, nonfatal myocardial infarction (MI),

heart failure, and nonfatal stroke) in clinical trials.

In 2008, given the adverse CV events
associated with Avandia (rosiglitazone;
GlaxoSmithKline), the risk of CV events in
type 2 diabetes mellitus, and the lack of CV
outcomes trials (CVOTSs) for diabetes
medications, the FDA mandated CVOTs forall
newantidiabetic therapies. Th aimof CVOTSs
being to demonstrate safety and that new therapy
does not result in an unacceptable increase in CV
risk. As part of this mandate, the FDA released a
document outlining their guidance for industry in
evaluating CV risk in new antidiabetic therapies.
Per this guidance document, companies are re-
quired to enroll patients at high CV risk including
those with advanced disease, elderly, and those
with renal impairment and gather at least 2 years
of CV safety data.

CURRENT CARDIOVASCULAR
OUTCOMESTRIALS

Since FDA guidance implementation in 2008,

multiple clinical trials have been released to assess
CV effects of various new antidiabetic medication
classes. The first of which were released for the
DPP-4inhibitorclassin 2013 including the SAVOR-
TIMI 53 (Onglyza [saxagliptin; AstraZenecal]) and
EXAMINE (Nesina [alogliptin; Takedal]) trials
followed by TECOS (Januvia [sitagliptin; Merck])
in 2015. Results from these clinical trials were
successfulin showinga neutral eff ctofthe DPP-4
classonCV events. However,the SAVOR-TIMI 53
trial did demonstrate an unexpected 27% increase
in relative risk of hospitalization for heart failure
with Onglyza (P=.007).

Following the DPP-4 inhibitors, the SGLT-2
inhibitor Jardiance (empagliflozin; Boehringer
Ingelheim/Eli Lilly) released its CVOT, EMPA-
REGOUTCOME,in2015. Thiswasarandomized,
double-blind, placebo-controlled trial of 7020
patients assessing the eff ct of Jardiance (10 mg or
25 mg) vs placebo in addition to standard care in
type 2 diabetes mellitus patients at high risk for CV
events. High CV risk was defined as having one or
more of the following: history of recent M1, single or
multivessel CAD, unstable angina, history of recent
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Figure 1. (EMPA-REG OUTCOME) Cardiovascular Outcomes and Death from Any Cause. Shown are the
cumulative incidence of the primary outcome (death from CV causes, nonfatal MI, or nonfatal stroke)
(Panel A), cumulative incidence of death from CV (Panel B), the Kaplan—Meier estimate for death from any
cause (Panel C), and the cumulative incidence of hospitalization for heart failure (Panel D) in the pooled
empagliflozin group and the placebo group among patients who received at least one dose of a study
drug. Hazard ratios are based on Cox regression analyses. lllustrates the early separation and benefit
seen with empagliflozin therapy over placebo.
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Figure 2. (LEADER trial) Primary and Exploratory Outcomes. Shown are Kaplan-Meier plots of the primary
outcome (a composite of first occurrence of death from CV causes, nonfatal MlI, or nonfatal stroke). Hazard
ratios estimated with the use of the Cox proportional-hazard regression model. The data analyses are
truncated at 54 months, because less than 10% of the patients had an observation time beyond 54 months.
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stroke, or occlusive peripheral
artery disease. The majority of
patients were Caucasian (~72%0)
male, aged 63 years, with 95% on
antihypertensive agents, 89% on
anticoagulants/antiplatelets, and
81% on lipid-lowering agents.
Over a median observation time
of 3 years, the primary outcome
ofdeath from CV causes, nonfatal
MI, or nonfatal stroke occurred
signifi antly less in the Jardiance
treated group demonstrating
noninferiority and superiority
over placebo. The significance
of the primary outcome being
primarily driven by the signifi-
cant reduction in death from CV
causes (HR, 0.62;95% CI, 0.49-
0.77, P<.001), with no signifi ant
between-group diff ence for
theriskof MIorstroke, Figure1.
Significance was also found for
death from any cause (HR, 0.68;
95%CI1,0.57-0.82; P<.001)and
reduction of hospitalization for
heart failure (HR, 0.65; 95% CI,
0.50-0.85; P = .002).
Alsorecentlystudied for CV
implications, was the GLP-1 re-
ceptoragonistmedicationclass.
ELIXA was a CVOT studying
Adlyxin (lixisenatide; Sanofi
which found no significant dif-
ference between treatmentand -
placebo forincrease risk or re-
ductionof CVoutcomes.In2016,
the LEADER trial, which was
a randomized, double-blind,
placebo-controlled trial, com-
pared Victoza (liraglutide; Novo
Nordisk) 1.8 mg to placebo in
9340 type 2 diabetes mellitus
patientswithestablishedorhigh
CV disease risk. Overamedian
follow-up of 3.8 years, the trial
demonstratedthatthecompos-
iteoutcome (firstoccurrence of
death from CV causes,nonfatal
MI, or nonfatal stroke) occurred
significantlylessin the Victoza
treated group over placebo, dem-
onstrating noninferiority and
superiority. Th statisticalsignifi-
cance was primarily driven by a
reduction in death from CV
causes (HR, 0.78;95% CI, 0.66-
0.93; P=0.007), Figure 2. Also in
2016,SUSTAIN-6wasarandom-
ized, placebo-controlled trial
comparing semaglutide 0.5 mgor
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and heart disease.

IMPLICATIONS FOR
MANAGED CARE
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Figure 3. (SUSTAIN-6) Cardiovascular Outcomes. Shown are Kaplan—Meier plots of the primary outcome
(a composite of CV death, nonfatal Ml, or nonfatal stroke) (Panel A), nonfatal Ml (Panel B), nonfatal stroke
(Panel C), and death from CV causes (Panel D). The trial included a planned observation period of 109
weeks for all patients (a 104-week treatment period with a 5-week follow-up period). In Panel C, there

were no events in the semaglutide group after week 104.

"Adding agents with superiority CVOT outcomes
to all patients with diabetes could increase your
prescription drug costs with unknown medical
cost offset secondary to reduced CV events."

1.0 mg weekly to volume-matched placebo in 3297
high CV risk type 2 diabetes mellitus patients. Here,
the primary endpoint (first occurrence of death
from CV causes, nonfatal MI, or nonfatal stroke)
again proved noninferiority and superiority with
semaglutide treatment over placebo. However, un-
like the LEADER trial, statistical significance was
primarily driven by occurrence of nonfatal stroke

(HR,0.61;95%CI, 0.38-0.99; P=.04), (Figure3).

FUTUREDIRECTIONS

Indeed, FDA guidance has shifted diabetes tri-
als to encourage finding glucose-lowering agents,
which are at minimum safe and potentially ben-
eficial for CV events. Based on results found in the
EMPA-REG OUTCOME and LEADER CVOTs, the
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2017 American Diabetes Association Standards of
Care recommend the addition of either Jardiance or
Victoza be considered in patients with established
CV disease to reduce the risk of mortality. We are
currently expecting results from the long awaited
CANVAS trial publication mid-2017 to compare
Invokana (canaglifl zin; Janssen) outcomes against
positive results from EMPA-REG OUTCOME and
determineif thereis a benefi al SGLT-2 class eff ct.
An important point when interpreting a CVO'T is
that class effect cannot be assumed as illustrated
by the diff ences between thiazolidinediones
(Avandia [rosiglitazone maleate; GlaxoSmithKline]
and Actos [pioglitazone; Takedal).
Furthermore, additional studies are needed to

assess the CV outcomes with insulin therapy and

risk, and 2. Population race di-
versity. Per FD A guidance, the
CVOTsonlyinclude patients with
high CV risk (defined earlier in
commentary). Knowing that
high blood pressure, obesity,and
diabetes are the most common
conditions thatincrease the risk
ofheartdiseaseandstroke,there
is a higher prevalence of these conditions with the
African American population compared to non-
Hispanic white population, treatment responses
for heart disease has shown inter-racial disparity,
and majority of patients included in CVOT's have
been white, it is unknown if the observed CVOT
results can be applied to all nonwhite populations.
Therefore, adding agents with superiority CVOT
outcomes to all patients with diabetes could increase
payer's prescription drug costs with unknown
medical costoff etsecondaryto reduced CV events.
Understanding that the identified additional
research may not be published in the near future,
payers will have to make some decisions on ap-
plication of published CVOTSs for management
of their population. One population subset that
payers may see an earlier medical cost offset is
those with diabetes and congestive heart failure
(CHF). Th EMPA-REG OUTCOME demonstrated
a decline in hospitalization rate for patients with
diabetes and CHF eatly in therapy (Figure 1). To
assess the quality of care and cost of care impact
of promoting drugs with positive CVOTs, payers
should assess their population’s baseline CV event
rate and CHF hospitalization rate and reassess the
rates for patients started on these drugs biannually

or at least annually. m
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