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Summary

Background: The INternationa VErapamil SR-Trandol-
april Study (INVEST), aprospective, randomized, antihyper-
tensivetrial, found that two different medication regimenspro-
duced similar blood pressure (BP) control with equivalent
cardiovascular (CV) outcomes (death from any cause, nonfa-
tal myocardia infarction[MI], or nonfatal stroke).

Hypothesis: The study was undertaken to investigate whe-
ther differencesexist by globa regionsin demographics, treat-
ment, and outcomesintheINVEST trid.

Methods: Datawere analyzed for 22,576 patientswith sta-
ble coronary artery disease (CAD) enrolled in INVEST. We
investigated differences in patient characteristics, treatment
approaches, BP control, and clinical outcomes by creating
three global regionsbased on geographical location: Northern
Americas(NA), Caribbean (CA), and Eurasia(EA).

Results: We observed significant regiond differencesin pa:
tient characterigtics, trestment patterns, BP control, and CV
outcomes. At baseline, patientsfrom NA were older and had
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greater body massindex, higher rates of diabetes, periphera
vascular disease, and coronary revascularization, but lower
ratesof M1 or left ventricular hypertrophy than patientsin CA
and EA. At 24 months, therewereregional differencesinboth
study and nonstudy antihypertensivedrug use. Despitehaving
higher mean basdline BP, patientsfrom CA and EA achieved
lower mean systolic BP throughout study follow-up. Further-
more, patients from both CA and EA had lower rates of all-
cause mortality, fatal or nonfatal Ml, fatal or nonfatal stroke,
and newly diagnosed diabetesthan patientsfrom NA.
Conclusions: In INVEST, regionad differencesin medica
tion utilization, BP control, and CV outcomeswereidentified.
Thesedisparitieswarrant further investigation to define appro-
priate care for patients with hypertenson and stable CAD
fromaninternational public health perspective.

Key wor ds: hypertension, blood pressure, coronary artery dis-
ease, international, practice patterns, regiond differences, clin-
ical outcomes, INVEST

Introduction

National and international differencesin the management
of coronary artery disease (CAD) and cardiovascular (CV)
outcomeshave been documented, particularly in the setting of
acute coronary syndromes (ACS).18 These data primarily
come from registries of non-ST-elevation ACS and myocar-
did infarction (MI) wheremanagement ishighly technica and
complex.z4 %11 Regiond differencesin noncomplex CV care
required for hypertension and diabetes management have also
been documented.® 12-16 The reasons for regional manage-
ment and outcome differences have not been fully explored,
but differencesin patient characterigtics, variability indelivery
of complex and noncomplex technology and/or guideline-
driven chronic therapies, disparity in patient adherence to
treatment, and discrepanciesin outcomes assessment and ad-
judication may contribute.

Registry dataoffer insightsinto disease patterns, medication
use, and resource utilization over time and allow for assess-
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ment of adherenceto practiceguiddines. However, limitations
of registry datainclude heterogeneous definitions of diagnoses
and cohorts, potential selection bias of included ingtitutions,
differences in patient care, and selective outcome reporting.
Andysisof large controlled clinical trid datacould offer addi-
tional insightsinto regiona management and outcome differ-
encesinindividualswith CAD.

The INternational VErapamil SR-Trandolapril STudy
(INVEST) examined two different antihypertensive strate-
giesin patientswith hypertension and stable CAD.1” Results
showed excellent blood pressure (BP) control overall, and
no significant difference in either BP control or all-cause
death, nonfatal MI, or nonfatal stroke comparing a vera-
pamil-sustained release (SR)-based and an atenolol-based
anti hypertensive treatment strategy.18 With participation of
more than 22,000 patients from 14 countries and over
60,000 patient-years of accrued follow-up, thisdataset pro-
videsan opportunity to investigate differencesin BP contral,
medication utilization, and clinical outcomesamong differ-
ent international regions.

Methods

The design of INVEST has been previously described.1”
Briefly, thistrid enrolled hypertensive patientswith clinically
stable CAD to investigate BP control and adverse outcomes
comparing averapamil SR-based and an atenol ol-based anti-
hypertensive treatment strategy. Blood pressure treatment
goalswere < 140/90 or < 130/85 mmHg for patientswith dia-
betes or rena impairment.1® Standard of care nonpharmaco-
logical recommendationsbased on thesixth report of the Joint
National Committee (JNC V1) guidelines!® and secondary
prevention according to the National Cholesterol Education
Program? were provided online in a printable format that
could be given to patients. Indtitutional review boards and
ethicscommittees at participating sites approved the protocol
and patients provided written informed consent. The study
wasconducted in accordancewith the Declaration of Helsinki.

Petientswere cond dered to have adequate BP control at 24
monthsif they achieved aBP within the appropriate range as
defined by INC V1. Toinvestigateinternationd differencesfor
thisanalysis, the 14 participating countrieswere grouped into
oneof three geographic regions. Northern Americas (United
States[including Puerto Rico] and Canada); Caribbean (Mex-
ico, Cuba, Panama, El Salvador, Guatemala, and Dominican
Republic); and Eurasia (Germany, Itdy, Hungary, Turkey,
Audlrdia, and New Zedland).

Statigtical Analysis

Basdline characteristics, BP reduction and BP control, and
theprimary outcomewere compared among thethreeregions.
The primary outcome was compared using aCox proportion-
a hazardsmode adjusting for treatment strategy, five prespec-
ified basdine covariates (age, gender, race, prior MI, prior con-
gestive heart failure[CHF]), and other basdlinecharacterigtics

identified as significant in a stepwise modd (p<0.1). Data
were captured and stored in database tables (Version 7.1,
Oracle, Redwood Shores, Calif.). Datamanagement and sta-
tistical analyses were performed using SAS statistical soft-
ware(Verson 8.2, SASIndituteInc., Cary, N.C.).

Results
Regional Differencesin Patient Characteristics

Indll, 17,583 patientswere enrolled from NA, 3,466 from
CA, and 1527 from EA. Basdline characteristics are summa
rizedin Tablel. Patientsfrom NA wereolder (mean age 66.7
+ 9.9 years) than thosefrom CA (64.0 £ 9 years) or EA (63.3
+ 8.1 years) and had higher body massindices (BMIs) (mean
BMI 29.5 + 5.8) than CA (28.0+ 10.2) or EA (28.3 £ 10.6)
patients. In addition, there were more women (53.4 vs. 49.9
or 43.3%) and black patients (15.2 vs. 10.2 or 0.1%) in NA
compared with CA or EA (p<0.001 for NA vs. both CA and
EA for al above comparisons). As expected, CA had the
highest proportion of Hispanic patients (52.2% of CA group),
while EA had thehighest proportion of Caucasians (96.7% of
EA group).

Analysis of baseline comorbidities by region reveals that
rates of diabetes, peripheral vascular disease, and previous
revascularization were higher in NA thanin the other regions.
Ontheother hand, CA had the highest percentagesof unstable
angina, stableanginapectoris, prior CHF, and left ventricular
hypertrophy (LVH), while having the lowest rate of previous
stroke. Patientsfrom CA also had higher percentages of cur-
rent or past smoking history, but lower ratesof hypercholester-
olemia. Mean number of comorbiditiesalso differed by region
with NA patientshaving higher percentagesthan other regions
(overdl p<0.01).

Basdline antihypertensive use differed by geographic re-
gion (Table I). The mean number of BP-lowering medica-
tionsat entrywas1.5+ 1.0inNA, 1.26+0.8inCA,and 1.21 +
1.0inEA (p<0.001). Inaddition, 88.4%0of NA, 83.1%0of CA,
and 73.9% of EA were taking at least one antihypertensive
agent at study entry (p<0.001). Aspirin or other antiplatel et
drug use (51.1%) and nitrate use (30.4%) waslowestinthe NA
region, while hormone replacement therapy (21.8%) and non-
geroida anti-inflammatory drug (NSAID) use other than as-
pirin (21.2%) was highest inthisgroup. Patientsfrom NA and
EA had smilar overal use of lipid-lowering agents(38.1 and
37.1%, respectively, p = 0.44), whilethosefrom CA had sig-
nificantly lower lipid-lowering drug use compared with the
other two regions (29.9%, p< 0.001). Differencesin other rel-
evant nonstudy drugsareaso summarizedin Tablell.

Regional Differencesin Blood Pressure

At basdline, patientsfrom both CA and EA had significant-
ly higher mean systolic and diastolic BPs than NA patients
(160/96 mmHg for CA; 161/94 mmHg for EA; 148/85
mmHg for NA, p<0.001 vs. NA). However, by thefirst fol-
low-up visit (Week 6), CA had thelowest mean systolic blood
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TaBLE |  Basdinecharacterigticsby geographica region
Region
Northern Americas (NA) Caribbean (CA) Eurasa(EA)

Characterigtic (n=17,583) (n=3,466) (n=1,527)
Mean age, years(SD) 66.7(9.9)2 64.0(9.0) 63.3(8.1)
Mean BMI, kg/m? (SD) 205(5.8)2 28.0(10.2) 28.3(10.6)
Female (%) 5342 499 433
Racelethnicity (%)

Caucasian 46.5 36.8 9.7

Black 15.2 10.2 01

Hispanic 355 52.2 0

Adan 0.7 0.3 14

Other 22 05 18
SBP, mmHg (SD) 148(19) 160(19) 161(18)
DBP, mmHg (SD) 85(11) 9%6(12) 94(10)
Myocardia infarction (%) 295 41.3b 39.0
Stableanginapectoris (%) 66.1 7262 60.0
CABG (%) 17.92 6.0 136
Angioplasty (%) 162 113 120
Stroke (%) 5.6 292 5.0
Left ventricular hypertrophy (%) 16.3 46.22 316
Unstableangina (%) 10.7 17.82 5.7
Heart failure (%) 53 6.8t 56
Peripheral vascular disease (%) 13.32 82 45
Past smoker (%) 451 5342 436
Current smoker (%) 12.2 14.62 10.2
Diabetest (%) 2952 245 233
Rend dysfunction (%) 20 12b 16
Hypercholesterolemiat (%) 56.2 52.9¢ 57.3
Number of risk factors?

0-1 1.2 439 483

24 53.8 533 498

>5 5.0 27 19

T denotes history of, or taking antidiabetic or lipid-lowering medications; ¥ risk factorsincluded: prior rena impairment, heart failure, smoking,
diabetes, age> 70, M|, revascul arization, stroke/TIA, and PVD. All p valuesamong all three groups< 0.001, except heart failureand rena dys-

function p=0.002, and mean number of risk factorsp<0.01.
ap<0.001vs. other 2 regions.

bp<0.001vs. NA.

¢p<0.001vs.NA, p=0.004vs. EA.

Abbreviations: SD = gtandard deviation, BMI = body massindex, SBP = systolic blood pressure, DBP = diastolic blood pressure, CABG = coro-
nary artery bypassgraft, Ml = myocardial infarction, TIA =transientischemic attack, PV D = periphera vascular disease.

pressure (SBP) at 135 mmHg, and by Week 12 both CA and
EA had significantly lower mean SBPthan NA (p<0.001vs.
NA). This SBPtrend continued throughout 36 months of fol-
low-up (Fig. 1).

At basdine, NA had the highest proportion of patients
(22%) with BP controlled to INC VI gods(Fig. 2), compared
withjust 8%in CA and 5%in EA (p<0.001). However, by 12
months, NA had thelowest proportion of patientswith INC V1
BP control (56%), compared with 81%in CA and 70%in EA
(p<0.001). At 24 and 36 months, NA still had the lowest per-
cent of patients with INC VI control at approximately 60%,
while CA and EA maintained between 70 and 80% of patients
at goal (p<0.001). Differences in BP control were similar
when looking at the proportion of patients achieving BP of

<140/90 mmHg. At basdline, 27% of patientsin NA had BP
<140/90 mmHg compared with 9 and 6% in CA and EA,
respectively (p<0.001). Between 1 and 3 yearsof follow-up,
65-69% of NA patients achieved BP < 140/90 mmHg, com-
pared with 84-88% of CA patients and 77—79% of EA pa
tients(p<0.001 for al comparisons).

Regional Differencesin Study Antihypertensive Drug Use

At 24 months, NA, CA, and EA patients were taking a
mean of 2.63, 2.46, and 2.63 antihypertensive agents, respec-
tively (p<0.001); these included both study and nonstudy
agents. Themagjority of patientsin each region weretaking at
least two antihypertensive drugs (Fig. 3). Specificaly, 89% of
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TaLE |l Basdinemedicationuse
Region

Northern Americas (NA) Caribbean (CA) Eurasa(EA)
Variable (n=17,583) (n=3,466) (n=1,527)
Antihypertensive medications (%) 884 831 73.9
Mean number antihypertensive medications (SD) 1.5(0.95) 1.26(0.82) 121(1)
Aspirin/antiplatelet (%) 511 76.7 75.9
Lipid-lowering medications (%) 381 299 371
Antidiabetic medicationst (%) 240 172 174
Nitrates (%) 304 585 497
Digoxin (%) 77 7.4 37
Other NSAIDs (%) 212 53 6.4
HRT$ (%) 218 34 36

T denotesinsulinand/or oral hypoglycemics; F datafor women only; p<0.001 among al threegroupsfor al variables.
Abbreviations: SD = standard deviation, NSAIDs = nhon-steroidd anti-inflammatory drugs, HRT = hormonereplacement therapy.
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Fic.1 Regiona differencesin mean systolic blood pressureduring
follow-up. P<0.001 from basdlineto end of follow-up for regional
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Fic.2 Regiona comparison of blood pressure control over study
follow-up. Dashed lines = <140/90 mmHg; solid lines = INC VI
blood pressure goal of <140/90 or < 130/85 mmHg for diabetes or
renal impairment. P<0.001 for both < 140/90 mmHg and INC VI
blood pressuregoals.

patientsin the CA group weretaking two or more antihyper-
tensive drugs, compared with 81% in NA and 79% in EA.
Fifty-two percent of NA and EA patientsweretaking threeor
more BP-lowering drugs, while 45% of patients in the CA
group weretaking at least three drugs. With respect to study
drug use, CA had the highest proportion of patients treated
with vergpamil SR, atenolol, trandolapril, and hydrochloro-
thiazide (HCTZ) & 24 months(Fig. 4).

Regional Differencesin Other Medications

Asanindex of quality of care, we examined absol ute per-
cent changes in use from basdline to 24 months for severa
drug classesincluding aspirin/antiplatel et agents, lipid-lower-
ing therapy, and NSAIDs (Fig. 5). Aspirin use increased by
0.7%inNA, 9.7%in CA, and 6.4% in EA. Among patients
with hypercholesterolemia, use of lipid-lowering agentsin-
creased by 4, 6, and 6%inNA, CA, and EA, respectively. The
use of NSAID remained constant at 21.2% in NA, and was
adsosimilar tobasdinein CA and EA (5.3vs.5.1%and 6.4 vs.

6.9%, respectively).

O Northern Americas [ Caribbean M Eurasia

40 A
O_é.gﬂ_l

NA CA EA NA CA EA NA CA EA NA CA EA

Patients (%)

Number of antihypertensive drugs

Fic.3 Regiona comparison of number of study and nonstudy anti-
hypertensive drugs at 24 months. P<0.001 for regional differences
inmean number of antihypertensivedrugs (seetext).
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Regional Differencesin Outcomes

Within each region, there were no significant differences
between patients comparing treatment strategies for rates of
primary or secondary outcomeswith the exception of new on-
st of diabetesmellitus(DM), which isdescribed bel ow. Spec-
ificaly, in NA the primary outcome rates were 40 and 41
events per 1000 patient-years in the vergpamil-SR and aten-
olol strategies, respectively (p=0.70). InCA, theprimary out-
comeratewas 22 and 24 events per 1000 patient-yearsin the
veragpamil-SR and atenol ol strategies, respectively (p = 0.49).
Findly, in EA the primary outcome rates were identica by
antihypertensive strategy (13 events per 1000 patient-years,
p = 0.98). Figure 6 summarizes the primary and secondary
outcomes by region after a mean follow-up of 2.7 years per
patient. Patientsin NA had the highest rate of the primary out-
comeat 41 eventsper 1000 patient-years, thosein CA had an
intermediate primary outcome rate at 23 events per 1000 pa-
tient-years, and thosein EA had thelowest rateat 13 events per
1000 patient-years (p< 0.001 for al comparisons). Similarly,
NA had the highest risk of all-cause mortality at 31 desths per
1000 patient-years, while CA had 19 deaths and EA had 9
deaths per 1000 patient-years (p = 0.018 for NA vs. CA; p=
0.021 for NA vs. EA). For fatal or nonfatal M1, NA demon-
strated the highest rates with 15 Mls per 1000 patient-years,
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Fic.6 Major outcomes by region (per 1000 patient years). M1 =
myocardia infarction.
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Fic.5 Quadlity of careindicesat baseline and 24 monthsby region;
*denotes among patients with hypercholesterolemia. NSAIDS =
nonsteroidal anti-inflammatory drugs.

NSAIDs Lipid-lowering *

CA had 12 MIsper 1000 patient-years(p< 0.001 vs. NA), and
EA demongtrated the lowest rates at 6 M1s per 1000 patient-
years(p=0.001vs. NA). Theratesfor fatal or nonfatal stroke
were highestinthe NA group at seven strokes compared with
three strokesfor CA and two strokesfor EA (dl per 1000 pa
tient-years). After adjustment for trestment strategy, age, gen-
der, race, prior Ml, prior heart failure (HF), and other basdline
characterigticsidentified assignificant inastepwisemodd, the
hazard ratio (HR) for the primary outcome comparing EA to
NA was0.39 (Cl 95% 0.29-0.53), and the HR comparing CA
toNA was0.70 (Cl 95%0.60-0.82).

For al patients without diabetes at entry, the cumulative
rates of new onset diabetesper 1000 patient-yearswere 30 for
NA, 18for CA, and 19for EA, andweresignificantly different
irrespective of treatment strategy (p<0.001 for NA vs. CA;
p = 0.001 for NA vs. EA). For patients randomized to the
atenolol strategy who did not have diabetes a basdline, the
rates of new diabetes caseswere 32, 22, and 20 per 1000 pa-
tient-yearsfor theNA, CA, and EA regions, respectively (p=
0.018for NA vs. CA; p=0.021 for NA vs. EA). For patients
randomized to the verapamil-SR strategy without digbetes at
entry, ratesof new diabetescaseswere 28, 14, and 18 per 1000
patient-years for the NA, CA, and EA regions, respectively
(p<0.001for NA vs.CA; p=0.025for NA vs. EA).

Discussion

Differencesin care of patients with CAD among interna-
tiona regionshave beenidentified but not fully explored. It has
been extensively documented that delivery of complex tech-
nol ogies, such as angiography and percutaneous coronary in-
terventions (PCl), and use of drug therapiesfor acute coronary
syndromes varies widely across geographica regions. For
example, data from the Global Registry of Acute Coronary
Events (GRACE) of ST-segment elevation M| and non-ST-
segment el evation ACS management revea ed that when com-
paringtheU.S., Australia/New Zed and/Canada, Europe, and
Argentina/Brazil, significant geographical differences were
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seenfor in-hospital use of aspirin, betablockers, glycoprotein
[Ib/INainhibitors, low-molecular weight heparin, and PC1.8
Significant interregiond differences were also seen for dis-
charge prescribing for angiotensin-converting enzyme (ACE)
inhibitors, antiplatel et/anti coagulant agents, betablockers, and
statins. In some settings, as suggested by arecent analysis of
Global Utilization of Streptokinase and Tissue Plasminogen
Activator for Occluded Coronary Arteries (GUSTO-I) data,
disparitiesin CV outcomesmay amost exclusively beafunc-
tion of differencesin delivery rates of early aggressive care
(i.e, surgical revascularization for acute M1).2X However, in
some casestheseinterregiond differencesarenot only limited
to management of complex, acute ischemic syndromes, but
also to noncomplex management and treatment success of
such modifiable diseases ashypertension. 16

Variahility in practice patterns within geographical re-
gionsisalso heterogeneous. For example, inthe U.S. perfor-
mance of PCI and use of beta blockers and glycoprotein
I1b/lI1ainhibitors are higher in teaching than in nonteaching
hospitals. Intraregiona variability in cardiovascular disease
management has al so been suggested in Europe.> While dif-
ferences in delivery of both complex and noncomplex
interventionsfor CV disease management areimportant, dif-
ferencesin the nonpharmacol ogic aspects of theseinterven-
tions, aswell as patient characteristics at baseline may also
contribute.”- 822

Datafrom INVEST provide an opportunity to investigate
global differencesin patient characteristics, care for stable
hypertensive patientswith CAD, and outcomesin these pa-
tients. Whilemany of theseresultsare consistent with histor-
ical expectations, several surprising findingsmay have broad
implications.

Firgt, despite having higher mean SBP at basdline, the CA
and EA regions had significantly lower mean SBP than the
NA region throughout the course of follow-up. In addition,
they dso had significantly higher rates of guideline-defined
BP control (< 140/90 or < 130/85 mmHgfor diabetesor renal
impairment). Second, contrary to expectations, the NA group
had two- to three-fold higher rates of adverse outcomesthan
the CA or EA groups. Thiswas seen not only for the primary
outcome of first occurrence of all-cause death, nonfatal Ml,
and nonfatal stroke, but also for each outcome considered sep-
arately, and these differences persisted with adjustments for
differencesin covariatesamong regions.

Severa explanations for these regiona observations are
possible. For differencesin control of SBP, basdline character-
isticsreved that prior management of hypertension differed by
geographic region, as evidenced not only by regiond differ-
encesin medication use, but also by the higher proportion of
patientswith LVH in CA and EA wherebasdine BPwassg-
nificantly higher. These basdline differencesmay contributeto
differential study trestment effects, such asthe more precipi-
tousresponsetoinitiation of study medicationsin CA and EA
comparedwith NA. Specificaly, it hasbeen shown that higher
basdine BPisamgjor predictor of greater magnitudeof BPre-
sponseto antihypertensive treatment.23. 24 Assuch, it could be
hypothesized that higher baseline SBP in the CA and EA

groups partidly explains the difference in trestment effect
when compared with patientsin NA.

Racid differencesmay aso affect responseto hypertensive
treatment. In genera, hypertension in black patients appears
moredifficult to control, and blackshaveanincreased CV risk
associated with hypertension; 231 there was a significantly
higher proportion of blacksin NA thanin CA and especialy
EA. Specificdly, black patients are more likely to have low-
renin hypertension and more frequently carry variant geno-
typesand hapl otypesof the beta- 1 adrenergi c receptor, making
them generally less likely to respond to ACE inhibitors and
beta blockers, respectively.23 3234 Consequently, given the
higher number of black patientsin the NA group, amultidrug
approach using ACE inhibitors and beta blockers might have
resulted in less effective BP control thanin the other two geo-
graphical regions. Likewise, Hispanic patientsin general ap-
pear to have hypertension of the low-renin type.3> 36 There-
fore, giventhat thehighest ACE-inhibitor and beta-blocker use
wasinthe CA group, one might expect poor BP control inthe
CA group (i.e., aswith the NA group). However, medications
such as calcium antagonists and diuretics usudly have a
greater effect upon low-renin hypertension. In our study, CA
had asignificantly higher proportion of patientson verapamil-
SR and HCTZ, which may have accordingly produced a
greater decreasein SBP.

The observed regiond discrepanciesin outcomesare more
difficult to explain. Thedisparitiesin optimal management of
hypertension probably account for a portion of the lower re-
giond riskin CA and EA compared withNA. Giventhat BPat
basdinewas higher in patientsin EA and CA, the greater re-
duction in mean SBP among CA and EA patients could pro-
duceagreater improvement in CV outcomes, asweobserved.
In addition, basdline characteristicsrevea that NA may have
been ahigher-risk group a baseline, asNA patientswere old-
er, heavier, and had more diabetesthan thosein the other two
regions, and weremore likely to have multiple comorbid risk
factors. Racid/ethnic differences, in part, may aso account for
the outcomedifferences. Furthermore, NA patientsat baseline
had asignificantly lower percentage taking aspirin but ahigh-
er proportion taking hormonereplacement therapy (HRT) and
NSAIDs, athergpeutic milieuwhich could be associated with
somewhat increased CV risk.37-39 |n addition, whenlooking at
concomitant medica thergpiesasanindex of quality of care,
aspirin use significantly increased in CA and EA over time
whileremaining relatively constant inthe NA group. In addi-
tion, lipid-lowering therapy useincreased to adightly greater
extent in CA and EA compared with NA. Also, highNSAID
use persisted in the NA group over 24 months of follow-up.
These differencesin use of nonstudy drugs may, in part, ex-
plaintheregional variability in outcomes.

Based onthisanalysis, it appearsthat hypertensionisglob-
ally undertreated. Furthermore, improved BP control is
achievablewith aggressive multidrug Strategiesthat are either
vergpamil SR or atenolol based. Insummary, CA and EA had
better BP control and outcomes than NA in the setting of a
largeclinical trid. Thus, theprevioudy recognized differences
inregiona or internationd carefor patientswith CAD may in
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part be due to adisparity in accessto healthcare providers or
appropriate medications. When certain aspects of regiona
hedlth care system or socioeconomic inequalities are mini-
mized, as they were in INVEST (eg., al medications were
provided to patientsfree of charge during the study), patients
outsideof NA actualy do better than NA patientswith respect
to both utilization of noncomplex standard care and reduction
of CV morbidity and mortality.

Limitations

By analyzing data from a prospective, randomized con-
trolledtrial, wehave circumvented many of thelimitationsin-
herentinclinical registries. However, severd limitationsof this
anaysisshould be mentioned. Most notably, these datarepre-
sent outcomes based on practice patterns and pretreatment
characteristics of patients managed through INVEST partici-
pating sitesand may not be representative of practice patterns
and demographicsfor an entireregion. Asan extension, while
we have gained insghtsinto treatment choices by investiga
torsinaparticular geographical cluster, caution must be exer-
cised in extrapolating these regional data. Thisis especidly
important given the heterogeneity in accessto care even with-
in a given region.* In addition, any grouping of regions for
analysiscan be seen asarbitrary in asense. Popul ation genet-
ics studies indicate tremendous heterogeneity even within a
particular geographic region.* Assuch, nonmodifiable, non-
environmental predictors of antihypertensive response and
outcomes(e.g., genetic variability) may by unevenly distribut-
edwithinregions, leading to popul ation stratification and con-
founding even within aseemingly homogeneousgroup. Final-
ly, asthiswas not an epidemiologic study per se, our findings
should be seen as offering additiona information on possible
factorsthat contributeto regional variability intreatment, treat-
ment effects, and outcomes. The results should beinterpreted
against the backdrop of intrinsic limitations of retrospective
and subgroup anayses. However, this does not diminish the
sgnificance of the results; namely, that differencesin patient
characteristicsand secondary trestments should betakeninto
account when analyzing data from large, prospective trials.
Thesedifferencesmight impact clinical practice and regional
hedth palicy.

Conclusion

Within INVEST, regiond differencesin medication utiliza-
tion, BP control, and CV outcomes were identified. Interna
tional disparitiesin the management of CV conditionsrepre-
sent amajor public health concern. Our findings emphasize
that differences in population characteristics, availability of
drug therapy, pharmacol ogic treatment decisions, and intensi-
ty of patient follow-up may al contributetothisvariability.

These disparitieswarrant further investigation and discus-
sion of appropriatecarefor patientswith hypertension and sta-
ble CAD from aninternationa public health policy perspec-
tive. As data from clinica trials and registries continue to

emerge, systematic adoption of evidence-based CV practices,
conddered in context of regional andinternational differences,
should beimplemented.
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