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Review

Evolving Targetsfor Risk Reductionin Diabetes
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Summary: Recent evidence shows that target low-density
lipoprotein cholesterol should be less than 100 mg/dl in
patients with diabetes, and that even those with initialy low
levels benefit from pharmacologic therapy. Recent studies
document that blood pressures|ower than the previoustarget
of 140/90 mmHg are beneficid, in addition to providing ob-
servationa evidence againgt alower threshold of benefit. Evi-
dencethat addressesthe effect of blood glucose on macrovas-
cular diseaseriskin patientswith diabetesisreviewed. Finaly,
recommendations are made regarding systematic changesin
hedlthcare delivery that will facilitate risk reduction strategies
indiabetes.

Key wor ds: diabetes mellitus, blood pressure, hypertension,
hyperlipidemia, glucose, lipids, cholesterol

Introduction

Cardiovascular diseese is the leading cause of morbidity
and mortdlity in patientswith digbetes. In 1998, apivotd study
demonstrated that diabetic patients without known coronary
artery disease (CAD) have similar 7-year CAD outcomes as
do nondiiabetic patientswith prior myocardial infarction,! es-
tablishing diabetes asacoronary disease equivalent.

Current target level sfor low-density lipoprotein cholesterol
(LDL-C), triglycerides(TG), blood pressure (BP), and blood
glucosefor individua swith diabetesare aslow and aggressive
asever. Rapidly emerging evidencefromwell-designed trials,
however, challenge these target levels. We evaluate current
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treatment goa sfor individual swith diabetes and assesswhe-
ther these guidelines arelikely to be sufficient for optimizing
patients' long-term health outcomes.

Lipid Management

The benefits of statin therapy in patientswith diabetesare
well documented;242 however, well-defined targets for the
optimal level of LDL-C generally lack prospectivevalidation.
The recent National Cholesterol Education Program Adult
Trestment Panel (ATP-111) guidelines recommend a target
level of <100 mg/dl for all patients with diabetes mellitus.®
The results of the largest prospective tria to evaluate the
marginal gain in trestment efficacy achieved with lower tar-
getsof LDL -C reductionwererecently published.* TheHeart
Protection Study (HPS) enrolled approximately 20,000 pa-
tientsat highrisk for vascular events, 5,963 of whom had dia-
betes. After approximately 5 years, patients with diabetes
treated with Smvastatin 40 mg achieved a 19% relative risk
reduction for the devel opment of vascular events. The abso-
[ute risk reduction was 4.9%, indicating anumber needed to
treat of only 20 diabetic patientsto prevent onemajor vascular
event. Therewasnoinitial LDL-C threshold for whichsamva
statin provided benefit—even subjects with initid LDL-C
levels <100 mg/dl achieved an approximately 25% relative
risk reduction with S mvagtatin treatment.

Blood Pressure M anagement

Approximately 40% of individuals with diabetes have
hypertension at the time of diagnosis,® which markedly in-
creasestherisk of CAD, periphera arterial disease, stroke,
nephropathy, and retinopathy.” The sixth report of the Joint
National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure (JNC VI) recom-
mended atarget BP < 130/85 mmHg for patientswith both di-
abetesand hypertension.8 Since 1997, studieshave suggested
additional benefit from further blood pressure reductions. In
the subset of 1,500 diabetic subjects in the Hypertension
Optimal Treatment (HOT) study,® a target diastolic blood
pressure (DBP) level of <80 mmHg resulted in an approxi-
mate 50% relative risk reduction in cardiovascular events,
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compared with those whose target DBP was <90 mmHg.
Benefits occurred without alower threshold for DBP. Inthe
United Kingdom Prospective Diabetes Study (UKPDS),
every 10% reductionin mean BPledtoan 11 and 15% reduc-
tion in myocardia infarction and death rates, respectively.
Patientswith systolic blood pressure (SBP) < 120 mmHg had
the lowest risk, and no lower threshold of risk existed.5: 10
Thus, based on evidence from UKPDS and the HOT study, a
target of 120/80 mmHg may be an even more reasonabletar-
get BP than the recently recommended target of 130/80 mm
Hg asproposed by the National Kidney Foundation.1

The cardiovascular benefits of the angiotensin-converting
enzyme (ACE) inhibitor ramipril for individua swith diabetes
were documented in the Heart Outcomes Prevention Evalua
tion (HOPE) trid 12 Among the 3,577 subjects with diabetes,
those treated with ramipril (compared with placebo) for 4.5
yearshad alower risk of deeth by 24%, myocardid infarction
by 22%, and stroke by 33%. In the Study to Evaluate Carotid
Ultrasound Changes in Petients Treated with Ramipril and
Vitamin E (SECURE),13 a HOPE substudy, ramipril led to
dose-dependent decreasesin carotid artery atherosclerosispro-
gression asmeasured by B-mode ultrasonography. The Losar-
tan Intervention For Endpoint reduction in hypertension study
(LIFE) demongtrated superior effectivenessof theangiotensin
receptor blocker (ARB) losartan over the betablocker atenolol
with regard to cardiovascular outcomes! inthe subgroup of pa-
tientswith diabetes, hypertension, and left ventricular hypertro-
phy. The Reduction of Endpoints in Non-insulin Dependent
DiabetesMdlituswiththe Angiotensin [l Antagonist Losartan
Study (RENAAL) and the Irbesartan Diabetic Nephropathy
Trial (IDNT) studiesshowed that ARBssignificantly dow re-
nal decline and reducethe devel opment of end-stagerend dis-
easein diabeticswith sgnificant proteinuriaand mild to mod-
eratebasdinerend dysfunction.’>-17

The Antihypertensive and Lipid-Lowering Treatment to
Prevent Heart Attack Trial (ALLHAT) challenged the superi-
ority of ACE inhibitors over other classesin preventing vas-
cular events.18 Eveninthe 36% of subjectswith diabetes, the
thiazide diuretic chlorthaladone was superior to the ACE in-
hibitor lisinopril for several cardiovascular endpoints, but this
study did not evaluatetarget BP.

Blood Glucose M anagement

Poor glycemic control isarisk factor for CAD,1%2 but as
yet thereisno conclusive evidencethat trestment regimensre-
sultingintighter glycemic control reduce CAD risk. However,
in the UKPDS, among patients randomized to receive met-
formin, all-cause desthswerereduced by 46% compared with
conventionally trested patients. Metformin use was a so asso-
ciated witha30% rdlativerisk reductionin myocardia infarc-
tion compared with conventional treatment regimens.23 Of
note, a recent study documented that progression of carotid
artery intima-mediathicknesswassignificantly lessinthein-
tensivetrestment group compared with the standard trestment
group of the Diabetes Control and Complications Tridl 232

Of course, microvascular complicationsarereduced within-
tensive glucose control, and thereisno apparent lower thresh-
old of benefit. The American College of Endocrinologistshas
formally acknowledged this principle by recommending he-
moglobin A1Clevels< 6.5% asatreatment target intheir most
recent set of guidelines on glycemic management amongindi-
vidualswith diabetes 2

The metabolic syndrome consists of insulin resistance,
hypertension, dydlipidemia, and obesity. The presence of met-
abolic syndrome increases the risk of CAD in patients with
type 2 diabetes. 2> Thiazolidinediones hold promise asaphar-
macol ogic classof compoundsthat may reducecardiacriskin
patients with the metabolic syndrome. Thiazolidinediones
such as pioglitazone and rosiglitazone are aready widely
used for treating hyperglycemiain individual swith diabetes.
These agents are peripheral insulin sensitizers and appear to
have positive effects on lipoprotein metabolism. While asu-
perior agent is unclear, one randomized trial comparing the
effects of rosiglitazone and pioglitazone on lipid levels has
demonstrated that improvements were confined to only indi-
vidualstreated with pioglitazone.26 Thiazolidinedioneshold
promisefor other reasonsaswell, including their ability toim-
part favorable changes in the vascular endothelium, reduce
cytokine production by proatherogenic macrophages, and
possibly lower blood thrombogenicity.2”-28

Metformin also remains acommonly used agent to treat
patients with type 2 diabetes. It reducesinsulin resistance,
inhibits prothrombotic factor activity, and enhanceslipopro-
tein metabolism in diabetic and insulin-resi stant nondiabet-
ic patients.22.30 |n addition, both metformin and the thiazo-
lidinedione ciglitazone reduce interleukin-8 production, a
cytokine that has possible implications in atherogenesis.3!
At present, theprimary clinical utility of metformin and thi-
azolidinedionesisinimproving glycemic control in patients
with diabetes. However, these agents may have abroader fu-
turefor nondiabetic patientswith metabolic syndromeor for
those at high risk of metabolic syndrome devel opment.

Clearly, thecritical importance of diagnosingthemetabolic
syndromerelatesto itsimpact on cardiovascular risk so asto
intensify risk reduction management.

Conclusions

Westrongly urgecardiologiststo reducerisk factorsaggres-
sively in patientswith diabetes. Theexact targets, however, are
rapidly evolving. Current recommendations are based on the
best available evidence at the time of their publication. The
ATP-I11 guiddiinesidentify an LDL-C of <100 mg/dl asthe
primary lipid goal for al patientswith diabetes, yet new tria
evidence suggeststhat substantial benefits are gained even if
theinitid LDL-Cis<100mg/dl.*2The Heart Protection Study
provides acompelling argument to lower the current LDL-C
threshold for initiating li pid-lowering therapy in high-risk in-
dividuas, including those with diabetes. Evidencefor BPre-
ductions to <120/80 mmHg, as supported by the HOT and
UKPDS studies challenge current standards outlined by INC
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VI and the National Kidney Foundation. With regard to gly-
cemic maintenance, new guidelines support target hemoglo-
bin A1C levels <6.5% for optimal long-term microvascular
risk reduction.?*

There is concern that the U.S. healthcare system isill
equipped to meet the demands of full implementation of cur-
rent guidelinesat the present time, given theevidencethat car-
diovascular diseaserisk reduction strategiesareinconsistently
and poorly implementedin U.S. patientswith diabetes32 The
basisfor concernisaso well exemplified by anumber of re-
cently published reports documenting process inadequa
cies; 3335 wherein scientific knowledgefailed to trand ateinto
clinical practice. Data from the Third National Health and
Nutrition Examination Survey demonstratethat approximate-
ly 60% of patientswith type 2 diabetesfail to achieve HbA1C
levels< 7 mg/dl and 60% are inadequately treated for hyper-
tension and hyperlipidemia.36

Inareview by Phillipset al.,3" provider and system short-
comings may largely explain why patients frequently fail to
achieve desired BP, cholesteral, and glycemic gods. Theau-
thorsusethe phrase“clinicd inertia’ to denotethe“failure of
hedlth care providers to initiate or intensify therapy when
indicated.” The authors proposed that clinical inertiacould be
explained by three factors. physician self-overestimation of
care provided to patients, use of “soft” indications to avoid
therapy intensification, and lack of physician education and
training aswell as practice organi zation directed at achieving
therapeutic goals.37

Fortunately, clinica inertiaisnotimmuneto change. Physi-
cian behavior ismodifiableand may beparticularly responsive
to creative new designsin quality improvement.38 Quadlity of
careinitiatives should aim at identifying inefficienciesin the
system and implement necessary tools of change. New ap-
proaches to medica education and quality-based incentives
for practicing clinicians may stimulate provider behaviord
changesthat shouldimprovetheeffectivenessof patient care.

The evidence-based model of diabetes hedthcare ddlivery
supports a change from the provision of reactive, acute care
(e.g., treating long-term complications) totheprovison of pre-
ventive, chronic care (e.g., aggressive risk factor reduction).
Achieving optimal levels of risk factor control in the current
population of diabetic patientsisacritical first goal. The sec-
ond goal isfor the development of new system-based initia-
tivesthat establish waysto identify high-risk prediabetic and
diabetic individuals who are unaware of this diagnosis. The
third goal should be arapidincorporation of newly published,
effective preventiveinterventionsinto trestment guidelinesand
routineclinical practice. Only thenwill webeableto claimthat
we are sufficiently addressing the high burden of cardiovascu-
lar diseaseamong our patientswith diabetesmdlitus.
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