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Background o

* Cardiovascular disease (CVD) is the leading cause of mortality in the U.S and
cost $432 billion in 2007.

e Cardiovascular disease is four times more common in subjects with diabetes
compared with those without diabetes.

* Dyslipidemia is one of the major risk factors for cardiovascular disease in
diabetics and statins are the established primary therapy of dyslipidemia
management in diabetics.

e Although statins are effective in reducing the low-density lipoprotein
cholesterol (LDL-C) level and cardiovascular disease in diabetics, a residual
cardiovascular risk still persists indicating the need for further intervention.

References: Rosamond W, et al. Circulation 2007;115:e69-171; Gadi R, et al. Curr Diab Rep 2007;7:228-234; American Heart Association.
Circulation 2002;106:3143-3421; Fruchart JC, et al. Diab Vasc Dis Res 2008;5:319-335.
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Background o

* This limitation of a statin usage in diabetics may be due to the failure of
statins to address diabetic dyslipidemia which is a significant predictor for
cardiovascular disease.

U Diabetic dyslipidemia is characterized by

e |ow plasma levels of high-density lipoprotein cholesterol (HDL-C)
e elevated levels of serum triglycerides (TG)

e anincrease in small, dense LDL particles.

* Fibrates are known to be effective against diabetic dyslipidemia.

 However, using fibrates as a monotherapy is not sufficient to treat
cardiovascular disease since there is little effect of fibrates on lowering
LDL-C levels.

References: Barter P, et al. NEJM 2007;357:1301; Singh IM, et al. JAMA 2007;298:786; Nesto RW. Am J Cardiovasc drugs 2005;5:379.
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Objective o

e Compare cardiovascular event rates in subjects
with type |l diabetes who augmented from a short
term statin monotherapy to a statin plus fibrate
combination therapy with those who remained on
the statin monotherapy in a managed care setting
in the U.S.
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Methods
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Data

Data e Administrative claims including eligibility,

Source

Study .
Population

pharmacy claims, and medical service claims
between January 1, 2002 and June 30, 2007

from a national managed care health plan in the
U.S.

Subjects diagnosed with type Il diabetes mellitus
between January 1, 2002 and December 31,
2003

— |CD-9-CM diagnosis codes
— Generic Product Identifier 4 (GPI-4) codes for
anti-diabetic agents
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Study Design -

Study index period

I I
7/1/2002 T 6/30/2004

Index date

(Date of the first pharmacy claim of the statin monotherapy or the
statin plus fibrate combination therapy)

\ N _
6 months pre-index 3 years post-index
(washout period) (follow-up period)

1/1/2002«—— Medical, pharmacy, and eligibility data — 6/30/2007
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Study Groups e

Combo- ¢ Diabetic subjects who augmented a short term use of
Group the statin monotherapy with fibrates

e |dentified overlapping periods of statins and fibrates allowing
maximum 15 days of gap

Mono- e Diabetic subjects who were persistently on the statin
Group monotherapy

T

| |
\ N /
Y N

Statin + Fibrate Combination therapy

|
|
‘ I
Statin 1
Monotherapy

Statin Monotherapy
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Study Groups B BE

Exclusion ¢ Subjects having 1 or 3 for the fifth digit of ICD-9 codes
Criteria (type | diabetes)

e Subjects who were not continuously enrolled for 5.5
years

e Subjects who used any treatments for dyslipidemia
except statins or fibrates during the entire study period

e Fish oil, bile acid sequestrants, niacin, other combination
treatments (i.e., simvastatin+ezetimibe, lovastatin+niacin)

e Subjects who used the index treatment less than 6
months

e Subjects aged less than 18 years
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Study Variables B _BE

Outcomes
Measure

Treatment
Indicator

Covariates

The occurrence of any CVD after the index date based
on ICD-9 and CPT codes (i.e., coronary heart disease,
stroke, heart failure, coronary revascularization
procedures)

e 1 =the occurrence of any CVD
e 0 =the absence of any CVD

1 = Combo-group (statin = statin + fibrate)
0 = Mono-group (statin = statin)

e Statins: atorvastatin, fluvastatin, lovastatin, pravastatin,
simvastatin
e Fibrates: fenofibrate, gemfibrozil

Demographics, patients’ health status
Severity of CVD, diabetes, hypertension
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Statistical Analyses

Descriptive analysis was performed to determine whether or not
groups were similar with respect to covariates

e Paired t-tests for continuous covariates

e Chi-square tests for dichotomous covariates

Multivariate logistic model was developed to evaluate adjusted
cardiovascular event rates

e (Odds ratios
e Model goodness of fit: Hosmer-Lemeshow test, c-statistic
e Multicollinearity: variance inflation factor
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Descriptive Characteristics of

Combo-Group and Mono-Group

Characteristics

Combo-Group
(N=322)

Mono-Group
(N=10,018)

Age, years "

Male, N (%) 1

During the preindex period
Established CVD, N (%) “
CVD-related pharmacy costs, USS
No. diabetes complications

No. unigue anti-hypertensive drug classes ”

Elixhauser comorbidity index ”
Total medical costs, USS 7

Duration of Statin-Mono therapy, days
After the index date

Days of continuous index drug use ?

58 (11)
219 (68%)

113 (35%)

$1,271 (672)

0.16 (0.43)
1.23 (0.90)

1.33 (1.28)
2,881 (9,270)
118 (52)

311 (392)

61 (11)
6,108 (61%)

2,435 (24%)
$870 (456)

0.14 (0.41)
1.06 (0.86)

0.97 (1.23)
1,940 (7,584)
115 (51)

674 (605)

U LFndamT 4 LF ndannamT

Data are reported as the mean (standard deviation) of characteristics.



Logistic Regression Resulis: BE B
Occurrence of Cardiovascular Events

Characteristics Odds Ratio P-value
|Treatment indicator (combo vs. mono) 0.67 0.0064 |
Age 1.07 <0.0001

Male 1.54 <0.0001
Established CVD, N (%) 12.69 <0.0001
CVD-related pharmacy costs, USS 1.00 <0.0001

No. diabetes complications 1.27 <0.0001

No. unique anti-hypertensive drug classes 1.28 <0.0001
Elixhauser comorbidity index 1.24 <0.0001

Subjects in the combo-group experienced 33% risk reduction in odds of having cardio
vascular events compared with subjects in the mono-group (p=0.006).

e Model fit was satisfactory (Hosmer-Lemeshow test: p=0.468, c-statistic=0.82)

e Model did not suffer from multicollinearity (variance inflation factor<1.3)
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Limitations —

e (Causal inference cannot be made since this is an observational
study.

e Clinical markers indicating diabetes severity, lipid control, and blood
pressure were not available from the data.

* Information about body mass index, lifestyle modification, and
Dietary supplements (fish oil, etc.) were not available.

* Dosage information is not considered in the analysis.

* Generalizability
— More than 70% of study population resided in California

The number of subjects in the combo-group

 Lumping all statins and all fibrates
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Conclusions .

C  Conclusions

In a managed care population with type Il diabetes after adjusting for
known baseline differences, cardiovascular rates were significantly
lower among subjects who augmented from the short-term statin use
to the statin plus fibrate combination therapy compared with those
remained on the statin monotherapy.

¢C  Policy Implications

This result combined with other further studies may provide
information that would be useful to find treatment strategies to reduce
cardiovascular risks in subjects with type Il diabetes.

C  Study Significance
The first study showing the effect of the statin plus fibrate combination
therapy on the reduction of CVD events.
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