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Modeling effects of SGLT-2 inhibitor dapagliflozin treatment
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Aims: Dapagliflozin, a sodium-glucose cotransporter 2 (SGLT-2) inhibitor, has been shown to lower glycated hemoglobin (HbA1c), weight,
blood pressure and serum uric acid in clinical trials. Plasma lipids were also evaluated as exploratory variables. The goal of this study was to
estimate the long-term cardiovascular (CV) and microvascular outcomes of dapagliflozin added to the standard of care (SOC) versus SOC using
simulation methodology.

Methods: The Archimedes Model, a validated model of human physiology, diseases and healthcare systems, was used to model a type 2
diabetes mellitus (T2DM) population derived from National Health and Nutrition Examination Survey (NHANES) with HbATc 7-10%, taking
a single oral antidiabetic agent [metformin, sulfonylureas SU or thiazolidinedione (1zD)] at the beginning of the trial. A 20-year trial was
simulated comparing dapagliflozin 10 mg, given in addition to SOC, with SOC alone. SOC was based on American Diabetes Association
(ADA)/European Association for the Study of Diabetes (EASD) 2012 guidelines and included diet, metformin, SU, TZD, dipeptidyl peptidase-4
(DPP-4), glucagon-like peptide-1 (GLP-1), and insulin therapies, with usage levels reflective of those in NHANES. Dapagliflozin effects were
derived from phase 3 clinical trial results. End points included CV and microvascular outcomes.

Results: Over a 20-year period, patients on dapagliflozin were projected to experience relative reductions in the incidence of myocardial
infarction (M), stroke, CV death, and all-cause death of 13.8, 9.1, 9.6 and 5.0%, respectively, and relative reductions in the incidence of
end-stage renal disease (ESRD), foot amputation, and diabetic retinopathy of 18.7, 13.0 and 9.8%, respectively, when compared with SOC.
Conclusions: On the basis of simulation results, adding dapagliflozin to currently available treatment options is projected to further decrease

the CV and microvascular complications associated with T2DM.
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Type 2 diabetes mellitus (T2DM) is a chronic disease that
affects approximately 312 million people worldwide [1]. As
a significant proportion of patients with diabetes will die
of or experience cardiovascular (CV) events, a particular
emphasis is placed on CV risk factor management among
patients with T2DM [2]. Despite recent significant advances
in new treatment targets and approved treatment options,
achieving and maintaining treatment goals in T2DM remain
challenging [3]. This difficulty is highlighted in the latest
American Diabetes Association (ADA)/European Association
for the Study of Diabetes (EASD) 2012 guidelines, which stress
the importance of an individualized treatment approach [4].
Recent data from the United States (US) National Health and
Nutrition Examination Survey (NHANES) survey indicate that
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significant progress has been made in advancing the goal of
glycaemic control as well as improving the control of other CV
risk factors such as blood pressure (BP) and lipids. However,
there has been no progress in managing obesity as a feature
of T2DM. Indeed, the proportion of US patients with T2DM
at simultaneous control of these risk factors remains in the
single digits [5,6]. New pathways and mechanisms of action are
continually being investigated to tighten control and achieve
larger reductions in CV and microvascular outcomes.
Dapagliflozin is a new orally active sodium-glucose cotrans-
porter 2 (SGLT-2) inhibitor under development by Bristol-
Myers Squibb (BMS) and AstraZeneca (AZ). Dapagliflozin’s
mechanism of action (MOA) is different from and comple-
mentary to the mechanisms of currently available antidiabetic
medicines, resulting in the direct, and insulin-independent,
elimination of glucose by the kidney. Glucosuria is associ-
ated with plasma glucose reductions, as well as caloric loss,
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which lead to weight reductions and mild osmotic diuresis
which leads to BP reductions. Furthermore, because SGLT-2 is
almost exclusively expressed in the kidney, the highly selective
nature of dapagliflozin minimizes the risk of off-target (i.e.
non-kidney) effects. As such, dapagliflozin offers an important
additional strategy for improving glycaemic control in patients
with T2DM.

In randomized, controlled clinical trial [7—12], dapagliflozin
use resulted in improved glycaemic control along with reduced
BP, weight and serum uric acid (SUA). Dapagliflozin also
had a modest effect on lipids, which were evaluated as
exploratory variables. Although glucose, BP, weight and lipids
are all establishedCV risk factors, the role of SUA is still
being understood. The association of SUA with metabolic risk
factors for CV disease is well established [13—16]. However,
its independence from traditional CV disease risk factors and
its causal role in CV disease are still under discussion [17,18].
Although studies have shown mixed results regarding whether
SUA is an independent risk factor for CV disease and all-
cause mortality [19-22], there is evidence to suggest that
lowering SUA levels is associated with an improvement in
these outcomes [23-27]. A CV meta-analysis evaluating up
to 2.5-year data across the Phase 2b/3 programme suggested
that dapagliflozin is not associated with an increase in CV risk
relative to comparator (predominantly placebo) [Hazard ratio:
0.82; 95% confidence interval (CI) 0.58, 1.15 for CV death, M1,
stroke and hospitalization for unstable angina].

The primary aim of this work is to model the impact on long-
term CV and microvascular outcomes of dapagliflozin (10-mg
dose) available as part of the standard treatment options for
patients with T2DM compared with the standard of care
(SOC) today. The population of interest comprises patients
with T2DM who are on oral antidiabetic monotherapy and
have glycated hemoglobin (HbAlc)> 7% (i.e. uncontrolled
on monotherapy). We evaluate the potential effects of adding
dapagliflozin to established treatments in this population using
the Archimedes Model.

Methods
The Archimedes Model

The Archimedes Model is a validated, clinically detailed simu-
lation model of human physiology, disease progression and
healthcare delivery. At its core, the Model is a set of algebraic

Table 1. Treatment efficacy assumptions of SGLT-2 inhibitor dapagliflozin.

Total body
weight (kg)
(relative

HbAIlc (%)
(absolute

SBP (mm Hg)
(absolute
change)

—2.39¢
—2.39¢

Intervention

change)

change) change)

—0.78*
—0.78*

—2.8%*
—2.8%*

Dapagliflozin-1
Dapagliflozin-2

Serum uric
acid (relative

—12.1%*
—12.1%*

and differential equations that represent physiological pathways
of diseases and their complications [28]. The Model has been
validated against more than 50 clinical trials, including several
pertinent to diabetes treatment and management [29]. As a
result, it has been used extensively to model novel treatments
and simulate clinical trials in the cardiometabolic space in order
to estimate the impact of various diabetes treatment strategies
in reducing CV disease [30,31].

In this work, we extended the Archimedes Model to include
an SUA pathway that associates changes in SUA with reductions
in CV disease and death rates. We evaluated the independent
effect of SUA on five outcomes: myocardial infarction (MI)
incidence, and stroke incidence, coronary heart disease (CHD)
death, stroke death, and all-cause mortality for male and
female populations diagnosed with diabetes. This modeling is
discussed in detail in the Appendix S1, Supporting Information.

Study Population

We evaluated dapagliflozin as an add-on therapy in patients
with T2DM uncontrolled on established DM oral monotherapy
treatment [i.e. metformin, sulfonylureas (SU), or thiazolidine-
dione (TZD)]. We created a simulated population of 30 000
per treatment strategy by using person-specific data from the
NHANES (years 1999-2008). Although this database is repre-
sentative of the US population, its use in Europe-based simu-
lations has shown that it is adequate in representing European
populations with similar baseline risk and qualities of health-
care as the US [32]. It should also be noted that because the
NHANES dataset used in this study is historic, some of the med-
ication prevalence could be different from current practice. A
possible consequence of this could be an overestimation of ben-
efit from SGLT2 inhibitors due to a lower than expected usage
of statins and/or glucagon-like peptide-1 (GLP-1)/dipeptidyl
peptidase-4 (DPP-4) therapies. By sampling NHANES, we
selected a cross section of the adult population that represents
our target population and had the same distributions and cor-
relations of risk factors, medication usage and disease histories
as seen in NHANES. We included patients with T2DM aged
18—-70years who had HbAlc between 7 and 10%, estimated
glomerular filtration rate (¢GFR) >60 ml/min/1.73 m?, and are
taking metformin, SU or TZD oral antidiabetic monotherapy.

Total HDL-C LDL-C

cholesterol (mmol/l)  (mmol/l)  Triglycerides
(mmol/1) (relative (relative (relative (mmol/1) (relative
change) change) change) change)

n/a n/a n/a n/a

2.12%* 6.32%* 2.48%* —5.16%*

HbAlc, glycated hemoglobin; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; SGLT-2, sodium-glucose

cotransporter 2; SBP, systolic blood pressure.

*Effect is derived from studies [7—10], restricting to patients with baseline HbAlc> 7% in [9].

TEffect is derived from studies [11,12].
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Simulation Design Table 2. Baseline biomarker means, medication usage, and disease history

. . . . of patients with T2DM uncontrolled on monotherapy.
The simulation compared three different treatment strategies.

The first represented the diabetes SOC today. Diabetes manage-
ment followed the ADA/EASD 2012 guidelines and included -
diet, metformin, SU, TZD, DPP-4 inhibitor, GLP-1 receptor Demographics

Number of subjects

agonist and insulin treatments with usage levels reflective of Ge‘:izr(?;:)rs) 239

those seen in NHANES. BP management was modeled based on Male 51%

JNC-7 guidelines and lipid management on National Choles- el 49%

terol Education Program (NCEP) Adult Treatment Panel Race (%)

(ATP) III guidelines. The other two treatment strategies added White 66%

dapagliflozin to the SOC T2DM treatment options. Black et
We modeled two variants of dapagliflozin. The first, B.Other 20%

. . . . iomarkers

dapagliflozin-1, included the glucose-, BP-, weight- and SUA- Current smoker (%) 20%

lowering effects associated with dapagliflozin. The second, @lucose

dapagliflozin-2, included these effects plus effects on lipids. HbAlc (%) 7.9

Because we aimed to evaluate dapagliflozin as an add-on FPG (mmol/L) 9.99

Lipids (mmol/mol)

therapy to established T2DM monotherapy treatments, our

efficacy assumptions (Table 1) were based on pooled data from E];tlf éhOIeSteml ;;g
phase III clinical trials that evaluated dapagliflozin as an add-on HDL-C LA
treatment to metformin, SU and TZD, including four studies Triglycerides 2.54
that assessed HbAlc, weight, SUA and the lipid panel [7—10].  Blood pressure (mm Hg)
Assumptions for BP change were based on results from two Systolic blood pressure 129.8
add-ons to usual care studies that assessed systolic BP(SBP) as Diastolic blood pressure 747
. Body mass
a key secondary end point [11,12]. BMI (kg/m?) o
' 'Ip al! Freatment strategies. the trial p.rotocoll beg.an with an Weightg(kg) 6.5
initial visitat the start of the simulated trial. Patientsincludedin  Djsease history
the study were uncontrolled on T2DM monotherapy treatment. Diabetes duration (years) 7.0
In the SOC arm, patients were prescribed second-line SOC History of MI (%) 7.8%
diabetes treatments. In the dapagliflozin arms, the patients History of stroke (%) 5.9%
. . . .. Medications (% taking treatment)
were prescribed dapagliflozin. In all arms, a follow-up visit was . S
R o . Diabetes medications
scheduled in 3 I.nonths. At this visit and with su.bsequent folllow— Metformin 43%
up care additional treatments were prescribed to patients Sulfonylurea 50%
with HbAlc> 7.0% (uncontrolled) according to the 2012 TZD 7%
ADA/EASD guidelines. Follow-up visits were scheduled every Insulin 0%
3 months if uncontrolled and every 6 months if controlled. GLP-1 receptor agonist Lty
. R .
Twenty years were simulated for all three treatment DPP-4 inhibitor 0%
. th ded h dand d Antihypertensive agents
strategies, wit eve.nts recorded as t ey occurred and reporte Any antihypertensive 41%
annually. We considered CV and microvascular outcomes. The ACEI/ARB 34%
main study outcome was the composite major adverse cardio- Beta-blocker 18%
vascular events (MACE) and its components. This outcome CCB 13%
included fatal and non-fatal MI, fatal and non-fatal stroke Diuretic 17%
. 1 0,
along with CV death. An expanded MACE outcome (MACE- Statin S0
Aspirin 36%

expanded), which additionally includes foot amputation, was
also considered. The microvascular outcomes reported include ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor
nephropathy) neuropathy and retinopathy. Global outcomes blocker; BMI, body mass index; CCB, calcium channel blocker; DPP-4,
of all-cause death, life years gained and the number needed to ~ dipepetidtyl peptidase-4; GLP-1, glucagon-like peptide-1; FPG, fasting

treat (NNT) to avoid each outcome was also reported. plasma glucose; HbAlc, glycated hemogloblin; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; MI,

myocardial infarction; TZD, thiazolidinedione; T2DM, type 2 diabetes
mellitus.

Results

Demographlcs, Biomarkers, and Medication Use The time series for HbA1c, weight and SBP in each treatment

Baseline characteristics of our study cohort are shown in  strategy are shown in Figure la—c, and the time series of total
Table 2. The average patient age was 54 years, with an average  cholesterol (TC), high-density lipoprotein cholesterol (HDL-
duration of diabetes of 7 years. Metformin was taken by 43%  C), triglycerides (TG) and low-density lipoprotein cholesterol
of the population, while 50% were taking an SU, and 7% a  (LDL-C) are shown in Figure 2a—d. Treatment effects are
TZD. Eight percent had a history of MI, and 6% had a history ~ immediate but only appear in the figures at the first year
of stroke. because biomarkers are recorded annually. The biomarker

630 | Dziuba et al. Volume 16 | No. 7 [ July 2014



DIABETES, OBESITY AND METABOLISM
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Figure 1. Time series for (a) HbAlc, (b) SBP, and (c) weight biomarkers
of SOC and dapagliflozin treatment arms both dapagliflozin-1 and
dapagliflozin-2 have the same effects on HbAlc, SBP, and weight, so a
single, general dapagliflozin arm is shown. (HbAlc, glycated hemogloblin;
SBP, systolic blood pressure).

then continues to evolve over time as it would in the absence of
the medication based on the NHANES data, but the treatment
effect continues to be applied. Initial treatment effects persist,
although biomarkers drift over time consistent with those
observed in NHANES. Dapagliflozin-1 and dapagliflozin-2
show the expected reductions in biomarkers and their
progression over time. SGLT2 inhibitors exhibit a slight
increase in LDL-C. This effect is captured in dapagliflozin-2 as
shown in Figure 2d.

It should be noted that the SOC arm is an active treatment
arm, and thus does affect disease progression as patients take
standard glucose lowering medications. Patients on average
are observed to indicate increased usage of glucose lowering
medications (SU/TZD/insulin/DPP4/GLP1) over time as
determined by the standard treatment protocol. It is also seen

Volume 16 | No. 7 |July 2014

that HbAlc tends to rise over time as the disease progression
continues despite SOC controlling efforts. This is attributed to
a difference in rates of progression and control. The fact that
this is seen in the SOC arm speaks to the potential benefit of
an additional add-on treatment.

Treatment prevalence for the different antidiabetic, antihy-
pertensive and cholesterol lowering agents for the different trial
arms are given in Table 3a—c. Metformin usage is fairly con-
stant over time, because it is restricted to patients who start on
metformin. Once patients are put on sulfonylurea or TZD, they
are not put back on metformin; rather they would be advanced
to sulfonylurea, TZD, DPP-4, GLP1 and/or insulin at that
point. The small decrease over time is because of metformin
users who develop stage 4 or more severe CKD or systolic CHF
and therefore become contraindicated to metformin. Sulfony-
lurea, TZD, DPP-4, GLP-1 and insulin usage increase at the
start of the simulation as people who are uncontrolled advance
to additional medications. Usage then levels off over time. Of
note, fewer people in the dapagliflozin-1/2 arms advance to
these treatments and those who do tend to do so later than in
the SOC arm. SU usage exhibits an overall decrease over time
in all of the arms as people develop contraindications to SU
namely stage 3 CKD.

Health Outcomes

Twenty-year projections of CV and microvascular outcomes
along with the relative differences between dapagliflozin and
SOC treatment strategies are shown in Figure 3. All outcomes
evaluated are significantly reduced.

The Model projects that over one-third of the uncontrolled
T2DM cohort will have a MACE within 20 years when treated
with SOC. Treatment with dapagliflozin-1 and dapagliflozin-
2 in addition to SOC gives a relative reduction in MACE
outcomes of 7.7% (95% CI: 6.6, 8.7%) and 10.4% (95 CI:
9.3, 11.6%), respectively, compared to SOC alone (Figure 3;
Table 4). The largest relative reductions are projected for MI
(9.5 and 13.8%, respectively). Significant reductions are also
projected for all-cause death 4.3% (95% CI: 3.5, 5.0%) and
5.0% (95 CI: 4.1, 5.7%), respectively (Table 5).

When dapagliflozin is added to SOC, our analysis projects
significant reductions in microvascular outcomes compared
with current SOC alone. The two scenarios with dapagliflozin
treatment as options show similar reductions in events, with the
largest reductions in end-stage renal disease (ESRD) incidence
(19.0 and 18.7% relative reductions for dapagliflozin-1 and
dapagliflozin-2, respectively).

The NNT with dapagliflozin-1 or dapagliflozin-2 (given in
addition to SOC) to avoid an outcome compared with SOC is
presented in Table 5 and Figure 4. The analysis projects that
diabetic retinopathy has the lowest NNT for both dapagliflozin-
1 and dapagliflozin-2 treatments (N =15 for both variants of
dapagliflozin). Foot ulcer, MACE, MACE expanded and MI
outcomes also have low NNT results (< 50).

Discussion

We used the Archimedes Model to project 20-year CV
and microvascular outcomes among patients with T2DM

d0i:10.1111/dom.12261 | 631
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Figure 2. Time series for (a) TC, (b) HDL-C, (c) TG, (d) LDL-C of SOC and dapagliflozin treatment arms. (TC, total cholesterol; HDL-C, high-density
lipoprotein cholesterol; TG, triglycerides; LDL-C, low-density lipoprotein cholesterol).

Table 3. Treatment prevalence for different antidiabetic agents, as well as prevalence for any antihypertensives and any statins in the control (a),
dapagliflozin-1 (b), and dapagliflozin-2 (c) arms.

Any

Metformin (%) Sulfonylurea (%) TZD (%) DPP-4 (%) GLP-1 (%) Insulin (%) Any statin (%) antihypertensive (%)
0 43.3 50.2 6.5 0.0 0.0 0.0 36.6 41.4
5 42.6 54.7 11.5 6.1 1.8 24.5 47.3 55.6
10 41.6 52.9 11.3 6.2 1.9 26.5 49.0 67.7
15 39.9 50.3 11.3 6.4 1.9 27.4 50.5 77.1
20 38.2 47.8 11.0 6.6 2.0 28.6 52.1 83.6

Any
Metformin (%) Sulfonylurea (%) TZD (%) DPP-4 (%) GLP-1 (%) Insulin (%) Any statin (%) antihypertensive (%)

0 43.3 50.2 6.5 0.0 0.0 0.0 36.6 41.4
5 42.7 52.6 9.3 3.7 1.1 14.0 47.1 51.9
10 41.8 52.7 10.7 5.6 1.6 21.8 48.9 64.1
15 40.2 50.4 10.9 6.0 1.7 24.0 50.3 74.4
20 38.9 48.1 10.8 6.4 1.7 25.4 52.0 81.6

Any

Metformin (%) Sulfonylurea (%) TZD (%) DPP-4 (%) GLP-1 (%) Insulin (%) Any statin (%) antihypertensive (%

0 43.3 50.2 6.5 0.0 0.0 0.0 36.6 41.4
5 42.7 52.6 9.3 3.7 1.1 14.0 49.1 51.8
10 41.8 52.8 10.7 5.6 1.6 21.8 50.6 64.0
15 40.3 50.4 10.9 6.0 1.7 23.9 52.0 74.3
20 39.0 48.1 10.8 6.4 1.8 25.3 53.6 81.4

TZD, thiazolidinedione; DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1.
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[-E]

Figure 3. Kaplan—Meier plot of MACE for the control, dapagliflozin-
1 and dapagliflozin-2 arms reported annually up to 20years for the
uncontrolled type 2 diabetes mellitus (T2DM) cohort. [MACE, major
adverse cardiovascular events (fatal and non-fatal myocardial infarction
(MI); fatal and non-fatal stroke along with cardiovascular (CV) death)].

Table 4. Kaplan—Meier event rate data for MACE reported at 5year
intervals of the simulation.

Trial arm

Dapagliflozin 1

Dapagliflozin 2

5 0.071 (0.068, 0.074

) 0.064 (0.061, 0.067)
10 0.152(0.148, 0.156)

)

)

0.137 (0.133,0.141)
0.223 (0.218, 0.228)
0.315 (0.309, 0.321)

0.062 (0.060, 0.065)
0.133 (0.129, 0.137)
0.216 (0.211, 0.221)
0.306 (0.300, 0.311)

15 0.244 (0.239, 0.249
20 0.341 (0.335, 0.347

SOC, standard of care; MACE, major adverse cardiovascular events.

uncontrolled on monotherapy at baseline. The simulated trial
included three treatment strategies: one representing SOC
today and two that added dapagliflozin to the SOC T2DM
treatment options. We modeled two variants of dapagliflozin.

250 4
200 -

150 -
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M b'—'
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Footulcer k)

Foot amputation

& £
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MACE expanded H"
Diabetic retinopathy H
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Figure 4. Number needed to treat with dapagliflozin-1 and dapagliflozin-
2 treatments to avoid an outcome relative to standard of care (SOC) at
20years among uncontrolled type 2 diabetes mellitus (T2DM) cohort.
[MACE, major adverse cardiovascular events (fatal and non-fatal MI, fatal
and non-fatal stroke along with CV death), expanded MACE, MACE and
foot amputation; MI, myocardial infarction; CV, cardiovascular; ESRD,
end-stage renal disease].

The first, dapagliflozin-1, included the glucose-, BP-, weight-
and SUA-lowering effects associated with dapagliflozin. The
second, dapagliflozin-2, included these effects plus effects on
lipids. Our analyses projected that dapagliflozin significantly
reduces all studied CV and microvascular outcomes when given
in addition to SOC, compared with current SOC.

When dapagliflozin is available in SOC treatment, the
largest reductions in CV outcomes were seen in MI with
a 9.5% relative reduction (95% CI: 8.1-11.0%) and 13.8%

Table 5. Cardiovascularand microvascular Kaplan—Meier eventratesatyear 20 of the simulation, relative differences in dapagliflozin-1 and dapagliflozin-2

treatments compared with SOC and NNT.

Relative difference (95% CI) in KM event
rates of dapagliflozin to SOC

SOC KM event

rates (95% CI) Dapagliflozin-1

Number needed to treat (95% CI)
with dapagliflozin compared to SOC

Dapagliflozin-2 Dapagliflozin-1 Dapagliflozin-2

MACE 0.341 (0.335, 0.347) —7.7% (—8.7, —6.6%)
Expanded MACE 0.405 (0.399, 0.411) —7.9% (—8.8, —7.0%)
MI 0.226 (0.221, 0.232) —9.5% (—11.0, —8.1%)
Stroke 0.122 (0.117, 0.126) —7.9% (—9.9, —5.9%)
CV death 0.109 (0.105, 0.113) —7.3% (—9.6, —4.9%)
All-cause death 0.387 (0.381, 0.392) —4.3% (—5.0, —3.5%)
Diabetic retinopathy 0.686 (0.679, 0.692) —9.7% (—10.4, —9.0%)
Blindness 0.107 (0.103, 0.111) —8.6% (—11.3, —5.9%)
Foot ulcer 0.372 (0.366, 0.378) —8.3% (—9.0, —7.6%)

Foot amputation
ESRD

0.113 (0.108, 0.117)
0.037 (0.035, 0.04)

—12.8% (—14.6, —11.0%)
—19.0% (—23.6, —14.7%)

—10.4% (—11.6, —9.3%) 38 (31, 49) 28 (24, 34)
—10.0% (—11.0, —9.0%) 31 (26, 39) 25 (22,29)
—13.8% (—15.5, —12.1%) 46 (37, 61) 32(27,38)
—9.1% (—11.2, —7.0%) 104 (73, 182) 90 (66, 143)
—9.6% (—12.1, —7.0%) 127 (85, 251) 96 (70, 154)
—5.0% (—5.7, —4.1%) 61 (45,91) 53 (41, 75)
—9.8% (—10.5, —9.1%) 15 (14, 17) 15 (14, 17)
—8.4% (—11.1, —5.7%) 109 (76, 189) 111 (77, 197)
—8.3% (—9.0, —7.6%) 32 (27, 40) 32 (27, 40)
—13.0% (—14.8, —11.1%) 69 (54, 97) 68 (53,95)
—18.7% (—23.0, —14.5%) 141 (104, 220) 143 (105, 225)

MACE, major adverse cardiovascular events (fatal and non-fatal MI, fatal and non-fatal stroke along with CV death); expanded MACE, MACE and foot
amputation; MI, myocardial infarction; CV, cardiovascular; ESRD, end-stage renal disease; CI: confident intervals; KM, Kaplan—Meier; SOC, standard

of care.
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(95% CI: 12.1-15.5%) in dapagliflozin-1 and dapagliflozin-  in our model of dapagliflozin had a significant impact on
2, respectively. In addition, NNT to avoid a MACE, expanded =~ CV outcomes. In comparison with SOC, dapagliflozin’s effect
MACE, or MI outcome was relativelylow (NNT between25and ~ on SUA nearly doubled the relative reduction projected for
46). Studies designed to address the value of intensive glycaemic ~~ MACE outcomes when dapagliflozin-1 was taken in addition
control in preventing macrovascular outcomes among patients  to SOC, and raised by a third when dapagliflozin-2 was taken in
with T2DM have yielded a mixed picture of the relative benefit ~ addition to SOC. With limited data, it is difficult to determine
[31,33], although our findings in these analyses are within the ~ how realistic our maximal effects model is, although it appears

above range. to align well with reductions in risk associated with losartan

Benefits of dapagliflozin treatment projected for microvascu- ~ use in the LIFE study. This study found the relative risk of
lar outcomes varied based on the relative importance of glucose, ~ MI per mg/dl of SUA to be 1.125 in women and 1.024 in
BP and weight control to these conditions. In sensitivity anal- ~ men when controlling for traditional risk factors [23], whereas

yses we found all retinopathy, neuropathy and nephropathy ~ our meta-analysis found 1.152 and 1.042, respectively, where
outcomes were significantly reduced by dapagliflozin’s effects 1 mg/dl of SUA = 59.48 umol/l of SUA.
on HbA1lc alone, with relative reductions ranging from 3.6 to
8.9%, compared with SOC. In contrast, dapagliflozin’s effects .
on weight alone and SBP alone reduced ESRD incidence by 4.8 Conclusion
and 6.5%, respectively, while other microvascular outcomes  This study shows that dapagliflozin in addition to currently
had smaller relative reductions (ranging from no effect to less  available treatment options decrease the macrovascular and
than 2%). microvascular complications associated with T2DM. These

Both dapagliflozin-1 and dapagliflozin-2 significantly redu-  projections have potentially significant clinical relevance as they
ced all-cause mortality and increased life-years. Our analyses  show low NNT for early-stage diabetes complications (NNT
projected that dapagliflozin-1 and dapagliflozin-2 should lead ~ between 15 and 32) as well as the expanded MACE outcome
torelative reductions in death of 4.3 and 5.0%, respectively,over =~ (NNT =31 and 25 for dapagliflozin-1 and dapagliflozin-2,
20 years, when taken in addition to SOC. This is approximately ~ respectively).
160 and 185 life-years gained per 1000 people treated over
20 years, compared with SOC alone. .

Findings highlight the potential additional benefits of adding Conflict of Interest
dapagliflozin to SOC while following ADA/EASD guidelines. ], R. and E. H. are employees of AstraZeneca. U. I. and I. P. are
These results are consistent with previously published findings employees of Bristol-Myers Squibb.
that dapagliflozin improves glycaemic control and allows more
individuals to achieve goals [7,8,10] and also extend this work . .
by projecting reductions in CV and microvascular outcomes. Supporting Information
It could also be of considerable interest for possible future  Additional Supporting Information may be found in the online
work in this area to compare a DPP-4 inhibitor based strategy ~ version of this article:
and an SGLT2 inhibitor based strategy with SOC. For any Appendix S1. Description of the serum uric acid (SUA)
potential future benefit/economic analysis of dapagliflozin,  model.
however, it could be useful to also include the increased risk of

genital/urinary tract infections in ‘the 'fmglysm. . References
It should be noted that dapagliflozin is approved for use in
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