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Metabolic profile and cardiovascular risk factors 
among Latin American HIV-infected patients 
receiving HAART
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ABSTRACT

Objective:Determine the prevalence ofmetabolic abnormalities (MA) and estimate the 10-year
riskforcardiovasculardisease(CVD)amongLatinAmericanHIV-infectedpatientsreceivinghighly
activeanti-retroviral therapy(HAART).Methods:Acohort study toevaluateMAand treatment
practicestoreduceCVDhasbeenconductedinsevenLatinAmericancountries.AdultHIV-infected
patientswithatleastonemonthofHAARTwereenrolled.Baselinedataarepresentedinthisanaly-
sis.Results:Atotalof4,010patientswereenrolled.Meanage(SD)was41.9(10)years;mediandura-
tionofHAARTwas35(IQR:10-51)months,44%receivedproteaseinhibitors.Theprevalenceof
dyslipidemiaandmetabolicsyndromewas80.2%and20.2%,respectively.Theoverall10-yearriskof
CVD,asmeasuredbytheFraminghamriskscore(FRF),was10.4(24.7).LongerexposuretoHAART
wasdocumentedinpatientswithdyslipidemia,metabolicsyndromeandtype2diabetesmellitus.
TheFRFscoreincreasedwithdurationofHAART.Malepatientshadmoredyslipidemia,highblood
pressure,smokinghabitandhigher10-yearCVDthanfemales.Conclusions:Traditionalriskfactors
forCVDareprevalentinthissettingleadingtointermediate10-yearriskofCVD.Modiicationof
theseriskfactorsthrougheducationandinterventionprogramsareneededtoreduceCVD.

Keywords:HAART,HIV,metabolicparameters, cardiovascular risk factors,metabolic syndrome,
dyslipidemia.
[BrazJInfectDis2010;14(2):158-166]©ElsevierEditoraLtda.

INTRODUCTION

Since the introduction of highly active anti-
retroviral therapy (HAART) in 1995, a sig-
niicantdecreaseinmortalitywasobservedin
HIV-infected patients coupledwith amarked
reduction in the incidence of opportunistic
infectionsandcertainkindofcancers.1While
these achievements are clearly remarkable,
long-termcomplicationsofHAARTweresoon
recognized including dyslipidemia, changes
in body composition, insulin resistance, and
glucoseintolerance,mineralbonedisease,and
lactic acidosis.2,3 These abnormalities may be
associated with the use of certain anti-retro-
virals such as stavudine, zidovudine andpro-
teaseinhibitors,butaneteffectofHIVinfec-
tioncannotberuled-out.Additionally,current
evidencesuggeststhatpatientsonHAARTare
at risk of developing cardiovascular disease
(CVD), and recent studies reported a higher
prevalenceof traditional risk factors forCVD
inHIV-infectedpatients than innon-infected
controls, such as arterial hypertension, dysli-

pidemia, anddiabetesmellitus.3-9These com-
plicationsjeopardizethelong-termbeneitsof
HAART,andmaketheoverallmanagementof
HIV-infectedpatientsmorecomplexandmore
costlyaswell.
TheWorld Health Organization reported

in2007that1.6millionpeoplelivedwithHIV
inLatinAmerica;100,000newcasesweredi-
agnosed that year; 58,000 casesdied, andap-
proximately 300,000 cases receivedHAART.10 
Scaling-up HAART programs are being im-
plementedintheregiontoadegreethatmany
countries provide anti-retroviral therapy free
ofchargetoalargeproportionofpatients.As
morepatientsreceiveHAARTintheregion,it
is expected that a similar trend inmetabolic
complications and cardiovascular events is
likelytobeobserved.However,theprevalence
ofmetaboliccomplicationsinthesepatientsis
largelyunknownintheregion,andtheroutine
evaluationofmetabolicparametersisvariably
undertakenbothatregionalandnationallevels.
Therefore,theimpactofHAARTonmetabolic
abnormalitiesandCVDhasnotbeenelucidat-
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edinLatinAmerica.Wereportherepre-interventiondata
onmetabolicparametersandriskfactorsforCVDinalarge
cohortofLatinAmericanHIV-infectedpatientsonHAART
participating inastudydesignedtoevaluatemodalities to
minimizeCVD risk in the region.Toour knowledge, this
is theirstattempttocharacterize theseproblems inLatin
America.Theresultsofourstudywillallowusnotonlyto
betterunderstandthelong-termcomplicationsofHAART
inLatinAmerica,butalsotodeveloplocalguidelinestotreat
andpreventCVD.

METHODS

Study design

TheRAPID II study (Registry and ProspectiveAnalysis
ofPatientsInfectedwithHIVandDyslipidemia)isaco-
hort web-based study designed to prospectively collect
dataondemographic,metabolicand treatmentmodali-
tiesamongHIV-infectedpatientsreceivingHAARTfrom
LatinAmerica.

Setting

SevenLatinAmericancountries,eachonecontributingwith
varyingnumberofparticipatingcentersfromArgentina(16
centersdistributedinBuenosAires,LaPlataandRosario),
Brazil(15centersdistributedinSãoPaulo,RiodeJaneiro,
Campinas,andPortoAlegre),Chile(twocentersinthecapi-
tal Santiago), Colombia (3 centers located in Bogotá and
Cali),Ecuador(11centersdistributedinQuito,Cuencaand
Guayaquil),Peru(ivecentersinthecapitalLima)andVene-
zuela(ninecentersdistributedinCaracas,Valencia,Barqui-
simetoandSanCristobal)participatedinthestudy.

Study population

Inclusion criteria: Patients older than 18 years of age, or
minimumageasdeterminedbylocalregulationsoraslegal
requirements dictate, of both gender, andwith conirmed
HIVinfectionreceivingaHAARTregimenforatleastone
monthpriortoenrollmentwereselected.Alipidproilehad
tobeobtainedoneverypatientatenrollmentorwithinone
monthbeforeit.Allpatientshadtobemanagedasoutpa-
tientsfromNovember2006toSeptember2007.

Exclusion criteria: Patients were excluded if they had
beenenrolledinanyclinicaltrialwithinonemonthbefore
enrollmentorifwrittenconsentwasnotgranted.

Procedures

Adetailedinterviewwasperformedatenrollmenttoobtain
demographicdata;detailsofHIVinfection,includingtime
fromdiagnosistoenrollmentandhistoryofprioranti-retro-
viralmedications.Cardiovascularriskfactorspresentbefore
enrollmentincludinghistoryofarterialbloodhypertension,
diabetesmellitus,metabolicsyndrome,dyslipidemia,smok-
inghabits,familyhistoryofprematurecardio-vasculardis-

easeandpresenceofmainarterialbedaffectionwerealso
ascertained. Information on smoking, exercising and diet,
aswellasonanymedicationorlipidloweringintervention
implementedthetwomonthspriortoenrollmentwasalso
obtained.Patientswhohadahistoryofdyslipidemiawere
requestedtoprovide informationonanyprior lipid inter-
ventionundertaken, includingdiet, exercisingand theuse
of lipid lowering drugs.A complete physical examination
wasperformed,includingmeasurementsofbloodpressure,
weight,height,andwaistcircumference.Abloodsamplewas
takenandprocessed in eachparticipating centre tomeas-
urefastingbloodglucose,totalcholesterol,HDL-cholesterol
andLDL-cholesterol,triglycerides,creatinephosphokinase,
and liver enzymes, includingAST andALT, at enrollment
andeverysixmonthsfortwoyears.CD4cellcountandviral
loaddeterminationwerealsoperformedatenrollmentand
everysixmonthsfortwoyears.

Outcomes

Themainoutcomesofthestudywerethedeterminationof
metabolicriskfactorsatenrollmentandateverysixmonth
offollow-upforatotaloftwo-years,theevaluationofcar-
diovascular events on every follow-up visit, and the lipid
loweringbehaviorsoftheparticipatinginvestigatorsaten-
rollmentandsubsequentlyforatotaloftwo-years.
Thefollowingriskfactorswereevaluatedincludingolder

age(age≥45yearsformenand≥55yearsforwomen),cur-
rentcigarettesmoking,highbloodpressure(systolicblood
pressure ≥ 130 mmHg and/or diastolic blood pressure ≥ 

85mmHgand/orusageof anantihypertensivedrug), low
HDL-cholesterol(manwith≤40mg/dLorwomanwith≤ 

50mg/dL),highLDL-cholesterol(fastingLDLlevels≥130
mg/dL), dyslipidemia (fasting serum triglycerides ≥ 150
mg/dLand/orfastingtotalserumcholesterol≥240mg/dL
and/orlowHDL-cholesteroland/orhighLDL-cholesterol),
bloodlipidnormalization(fastingserumtriglycerides>150
mg/dLandfastingtotalserumcholesterol<240mg/dLand
HDL-cholesterol > 40 mg/dL and LDL-cholesterol < 130
mg/dL),type2diabetes(fastingserumglucose≥126mg/dL
intwomeasurementsatleastoneweekapartand/orusageof
oralanti-diabeticdrugs),physicalinactivity(lackofexercis-
ingdeinedasphysicalactivityforatleast30minutesthree
times-a-week), familyhistoryof premature cardiovascular
disease(presenceofcardiovasculardiseaseineitheramale
irst-degreerelative<55yearsoldora femaleirst-degree
relative<65yearsold),obesity(bodymassindex>30kg/
m
2), established coronary heart disease (history of either

acutemyocardialinfarction,orangina,orsuddendeath,or
myocardial revascularization), cardiovascular event (coro-
naryheartdiseaseorstrokeortransientischemicattackor
peripheralarterydiseaseoranycombinationoftheabove),
cardiovascularrisk(absoluteten-year-riskofcardiacdeath
ormyocardialinfarctionusingtheFraminghamriskfactor
algorithm),highriskpatients(thosewithestablishedorpre-
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dictedten-year-cardiovascularrisk≥20%),abnormalwaist
circumference (manwaist perimeter≥ 102 cmorwoman
waist perimeter ≥ 88 cm),metabolic syndrome following
ATPIIIcriteria11(simultaneouspresenceofatleastthreeout
ofiveof the following: triglycerides≥150mg/dL,abnor-
malwaistcircumference,fastingbloodglucose≥110mg/dL,
highbloodpressure,lowHDL-cholesterol),abnormalbody
fatdistribution(fatlossfromthefaceorextremities,orcen-
tralfatgainoramixedpattern).
The lipid lowering therapeutic behavior of the par-

ticipatinginvestigatorsineachcenterwasevaluatedaten-
rollment and every six-month period for two years. The
behaviors were classiied into four groups: groupA cor-
responded to direct lipid treatment andHAART switch-
ing, group B corresponded to direct lipid treatment but
noHAARTswitching,groupCcorrespondedtonodirect
lipid treatment and noHAART switching, and groupD
corresponded to no direct lipid treatment and HAART
switching.Theinvestigatorswererequestedtoexplainwhy
theyhaveselectedaspeciicbehavior.

Sample size determination and statistical analysis

Assuming rates of serum lipid normalization range from
10%to20%andtworatiosofdyslipidemicandnon-dysl-
ipidemicpatients(1:1and3:1),asamplesizeof4000indi-
vidualswasestimatedtoprovideenoughpowertoconduct
the analysis of blood lipid normalization of dyslipidemia
followingone the four lipid loweringbehaviors.Categori-
calvariableswerecontrastedwith thechi-square testwith
continuity correctionorwith theFisher´s exact test.Con-
tinuousvariableswere contrastedwith the student´s t-test
ortheMann-Whitneytest.Alltestsweretwosided,alevelof
signiicancewaspre-deinedat<0.05.

Ethical considerations

The study was approved by local and national regulatory
agenciesineachparticipatingcenter.Eachpatientsignedan
informedconsentform.

RESULTS

A total of 4,010 patients were recruited, three countries
contributedto70%ofthesample:Argentinaenrolled1,015
patients, Brazil enrolled 1,001 patients andVenezuela en-
rolled807patients.Theremainingpatientswereenrolledby
Colombia(474patients),Peru(417patients),Ecuador(252
patients)andChile(44patients).

Demographic and anthropometric data

Meanage(SD)ofthewholepopulationwas41.9(10)years,
73.9%ofthepatientsweremales.Theageandgenderdistri-
butionofpatientsisshowninFigure1.Mostofthepatients
wereyoungadultsconcentrated intheagegroupof28-47
years;only1.5%hadmorethan68yearsofage.Agedistri-

butionbycountryisshowninFigure2.Nodifferenceacross
countrieswasobserved.Meanbodymassindexwas24.6kg/
m
2,whichwasuniformlydistributedacrosstheparticipating

countries.

HIV related characteristics

AllpatientswerewellexperiencedwithHAART,withame-
diandurationonanti-retroviraltherapyof25months,Ta-
ble1.TheshortestdurationofHAARTwasobservedamong
PeruvianpatientsandthelongestamongBrazilianpatients:
18and40months,respectively.Aproteaseinhibitorbased
HAARTwas used in 44% of patients; Chile reported the
lowestuseofproteaseinhibitorsandVenezuelareportedthe
highest:20%vs.61.5%,respectively.NNRTIbasedHAART
predominated,with56%ofpatientsreceivingsuchathera-
py.ChilereportedthehighestuseofaNNRTIandVenezuela
reportedthelowest;81.8%and38.2%,respectively.Theme-
dianCD4cellcountwas417cells/mm3;rangingfromaslow
as255cells/mm3inPerutoashighas474cells/mm3inBrazil.
Themeanviralloaddeterminationwas2.4log10copies/mL,
whichwasuniformlydistributedacrosscountries.
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Figure 1: Age and gender distribution of patients in the 

RAPID II study. Patients are homogeneously distributed 

across the countries.

Figure 2: Age distribution of patients by country in the 

RAPID II study.

CardiovascularriskinLatinAmericanHIVpatients

18-27 28-37 38-47

Age in years

48-57 58-67 > 68

60

40

20

0

%

Argentina        Brazil         Chile       Colombia        Ecuador       Peru        Venezuela



1
6
1

B
razJInfectD

is2010;14(2):158-166

Table 1. Demographic, anthropometric, serum biochemical parameters and HIV related characteristics at enrollment* 

Characteristic Argentina Brazil Chile Colombia Ecuador Peru Venezuela Overall

 (n = 1,015) (n = 1,001) (n = 44) (n = 474) (n = 252) (n = 417) (n = 807) (n = 4,010)

Age, y 41.6 (9.3) 44 (9.8) 40.6 (9.1) 40.8 (9.4) 39 (10.5) 39.1 (9.9) 42.6 (10.7) 41.9 (10.0)

Male gender, n (%) 70.4 65.4 90.9 86.7 77.8 70.7 80.9 73.9

Body mass index, kg/m2 24.8 (3.7) 24.8 (3.9) 24.8 (2.7) 23.4 (3.1) 24.4 (3.7) 24.7 (3.6) 25 (3.9) 24.6 (3.8)

Waist circumference, cm 87.9 (11.1) 88.9 (11.2) 85.3 (9.8) 84.6 (8.5) 86.1 (12.9) 86.5 (9.8) 88.6 (10.7) 87.6 (10.8)

Systolic blood pressure, mmHg 119.9 (15.4) 121.6 (15.3) 112.7 (18.4) 114.9 (9.7) 116.1 (16.1) 110.7 (12.3) 119.1 (13.3) 118.3 (14.6)

Glucose, mg/dL 92. 8 (26.9) 97.1 (25.1) 83.4 (26.2) 91.9 (14.1) 95.6 (21.1) 80.9 (18.0) 92.1 (18.8) 92.4 (22.9)

Triglycerides, mg/dL 201.2 (201.6) 192.7 (153.3) 202.7 (129.4) 243.1 (165.3) 233.3 (219.2) 251.7 (191.8) 174.5 (192.9) 214.6 (188.4)

Total cholesterol, mg/dL 196.2 (46.9) 194.7 (44.2) 195.6 (57.1) 206.6 (49.7) 200.6 (66.0) 191.8 (57.9) 192.9 (52.7) 196.2 (50.7)

HDL-cholesterol, mg/dL 45.6 (15.0) 45.9 (14.1) 39.7 (12.2) 45.9 (13.7) 44.5 (13.1) 45.1 (5.3) 40.7 (13.0) 44.6 (13.5)

LDL-cholesterol, mg/dL 113.5 (46.5) 108.9 (41.7) 110.1 (48.5) 114.1 (42.9) 114.9 (44.0) 104.8 (39.4) 106.3 (46.3) 110.1 (44.1)

ALT, IU/l 29.5 (32.0) 29.3 (19.7) 22.2 (9.3) 32.9 (27.5) 34.2 (22.7) 26.7 (18.6) 28.9 (20.6) 29.5 (24.5)

Time on HAART†, m‡  23 (9-49) 40 (16-77) 24.5 (9-43) 23 (9-40) 19 (9-35) 18 (7-27) 27 (10-55) 25 (10-51)

NNRTI based HAART, %§ 61.9 51.8 81.8 58.9 70.6 71.7 38.2 56.0

PI based HAART, %¶ 36.2 51.4 20.0 38.0 30.6 31.9 61.5 44.0

CD4 cell count, cells/mm3‡ 447  474 362 390 363 255 452 417

 (280-661) (329-677) (220-537) (272-589) (262-544) (177-376) (285-661) (266-621)

Viral load, log10 copies/mL 2.1 (1.0) 2.3 (0.9) 2.2 (0.9) 2.2 (0.9) 2.7 (0.8) 2.8 (0.9) 2.4 (1.1) 2.4 (1.0)

*Values are mean (SD) unless noted otherwise

†HAART = highly active anti-retroviral therapy

‡Median (Interquartile range)

§NNRTI = non-nucleoside reverse transcriptase inhibitor

¶PI = protease inhibitor
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Metabolic profi le and cardiovascular risk evaluation

SerumbiochemicaldataatenrollmentareshowninTable1,
including serum glucose, triglycerides, total cholesterol,
HDLandLDLcholesterol,andliverenzymes.Meanvalues
forthesetestswereevenlydistributedacrosstheparticipat-
ingcountries.
Cardiovascularandmetabolicriskfactorspriortoenroll-

mentareshowninTable2.Historyofdyslipidemia(44.5%)
andsmokinghabit(46.7%)werehighlyprevalentinthisco-
hortasreportedbypatients.Familyhistoryofcardiovascu-
lardiseasewasreportedinalmostonethirdofthepatients.
Historyofdiabetesmellituswasobtainedin3.6%.Themet-
abolicproileandcardiovascularriskfactorsatenrollment
areshowninTable3.Cardiovascularriskfactorswerefre-
quentinthiscohortasdeterminedbythehighprevalenceof
dyslipidemia(80.2%)andhighbloodpressure(31.5%).Dy-
slipidemiawasdrivenbyhighhipertrygliceridemia(55.8%)
andlow-HDLcholesterolvalues(49.5%).Theoverallpreva-
lenceoftype2diabetesmellituswasobservedin3.3%,but
wasaslowas0.8%inColombiaandashighas6.8%inChile.
Smokinghabitwasreportedin22.8%ofpatientsatenroll-
ment,butwasashighas50%forChileanpatientsandaslow
as10.3%forEcuadorianpatients.The10-yearoverall risk
ofdevelopingCVDwasintermediate(10.4),asmeasuredby
theFraminghamrisk factor score,butwasnotevenlydis-
tributed.BrazilianandChileanpatientshadthehighest10-
yearrisk,whileColombianandEcuadorianpatientshadthe
lowest10-yearrisk.Theoverallproportionofpatientsinthe
highestriskgroupwas10.2%.LongerexposuretoHAART
wasdocumentedinpatientswithdyslipidemia(35.1vs.31.6
months,p=0.0034),type2diabetes(48.4vs.33.9months,
p<0.001),andmetabolicsyndrome(39.4vs.33.1months,
p<0.001).TheexposuretoHAARTincreasedalsothe10-
yearriskofdevelopingCVD:0.09increaseintheFraming-
hamriskscorepermonthofexposure.
AcleargenderdifferenceintheriskofdevelopingCVD

wasobserved,Table4.Maleswereolder:meanage(SD)42.2
(9.9)vs.40.8(10.3)years,p<0.001,andhadhigherpreva-
lenceofdyslipidemiaandothertraditionalriskfactors for
CVDsuchashighbloodpressureandsmoking.Incontrast,
femaleshadmoreprevalenceofobesity,abnormalwaistcir-
cumference,metabolicsyndrome,andlackofexercise.The
10-year riskof developingCVDwashigher inmales, and
moremalesbelongedtothehighriskcategory.Bothgroups
weresimilarinHIVdiseaseseverity.

DISCUSSION

Theresultsofthisstudyindicatethatamongthiscohortof
adultHIV-infectedpatientswellexperiencedwithHAART
fromsevenLatinAmericancountries,thereisahighpreva-
lenceofdyslipidemiaand intermediate10-yearriskofde-
velopingCVD.Genderdifferences inthemetabolicproileT
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Table 3. Metabolic profile and cardiovascular risk factors at enrollment*

Characteristic Argentina Brazil Chile Colombia Ecuador Peru Venezuela Overall

 (n = 1,015) (n = 1,001) (n = 44) (n = 474) (n = 252) (n = 417) (n = 807) (n = 4,010)

Older age 23.2 33.1 22.7 26.6 17.5 18.0 30.2 26.6

Smoking habit 34.1 22.1 50.0 18.9 10.3 15.6 18.2 22.8

High blood pressure 39.2 39.2 25.0 15.6 25.0 14.6 32.7 31.5

Abnormal waist circumference 7.1 7.5 4.6 2.1 6.4 3.6 7.4 6.2

Abnormal body fat distribution 34.6 46.9 20.5 31.2 40.5 28.1 37.2 37.3

Low-HDL 44.1 46.6 59.1 38.4 46.8 35.0 56.0 45.8

High-LDL 31.7 28.2 36.4 34.4 31.4 23.3 26.4 29.2

Dyslipidemia 78.5 79.3 90.9 82.1 84.5 67.9 86.9 80.2

Type 2 diabetes 2.7 6.1 6.8 0.8 2.0 1.7 3.4 3.3

Physical inactivity 46.8 57.9 59.1 63.9 61.1 28.5 60.2 53.4

Obesity 8.2 9.1 2.3 3.4 8.7 6.5 9.5 7.9

Established coronary heart disease 1.2 1.9 0 0.2 0 0.5 0.9 1.0

Cardio vascular event 3.4 5.2 2.3 0.8 1.2 1.7 5.7 3.7

Metabolic syndrome 22.3 25.4 13.6 8.4 19.1 13.7 22.4 20.2

Mean Framingham risk factor (SD) 9.8 (23.5) 14.2 (30) 13.8 (28.3) 5.6 (13.5) 5.8 (17.7) 6.1 (18.3) 12.6 (27.5) 10.4 (24.7)

High risk patients 9.5 14.2 15.9 5.5 5.6 6.5 12.1 10.2

* Values are % unless noted otherwise
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andcardiovascularriskwereobserved,withmalepatientsat
higherriskthanfemales.Obesityandmetabolicsyndrome
predominatedinfemales.Theseresultsareremarkableand
stress the necessity of incorporating the evaluation, treat-
mentandpreventionofmodiiable risk factorsandmeta-
bolicderangementsinHIV-infectedpatientsunderHAART
intoroutinepracticeintheregion.
The10-yearriskofdevelopingCVDasmeasuredbythe

Framinghamrisk factorscorewas intermediate in thisco-
hortofpatients,butwasnotevenlydistributed,itwaslowin
threecountries(Ecuador,ColombiaandPeru,<10%)and
intermediateintheremainingfour(Argentina,Brazil,Chile
andVenezuela,10-20%).However,theoverallestimatedrisk
ofCVDinthislargecohortofpatientswashigherthanthat
reportedforHIV-infectedpatientsonHAARTfromdevel-
opedcountrieswith similaragedistributionof subjects.12-
16 These studies estimated the 10-year risk ofCVD in the
lowriskcategory(estimatedrisk<10%):7.0%among403
Italianpatients,127.4%inanotherItalianstudywith1,243
subjects,13 6.2% in 603 Spanish patients,14 6% in 2,386
American subjects,15 and8.8%among219Norwegianpa-
tients.16Wedidnotincludeacontrolgroupfromthegeneral
population in our study, but a comparison of our results
with those published recently from a large cross-sectional
studyconductedinsevenLatinAmericancountriesamong
11,550non-HIVinfectedsubjectsfoundsimilarresultsfor
the10-yearriskofCVD,with83%ofthesepatientsinthe
low risk categoryandapproximately10% in thehigh risk
category.17WeusedtheFraminghamriskalgorithmtopre-
dictCVDinHIV-infectedpatients,althoughitwasnotde-
signedtopredicttheCVDriskinthispopulation.Itsutility
toestimatetheriskhasbeenquestionedmorerecently,asit

Table 4. Gender comparison of anthropometric, HIV related and cardiovascular risk factors*

Characteristic Male patients Female patients p value

 (n = 2963) (n = 1047) 

Family history of cardiovascular disease 21.84 23.50 0.280

Abnormal waist circumference 9.7 36.7 < 0.001

Obesity 6.6 11.8 < 0.001

Current smoking 25.0 16.7 < 0.001

Lack of exercise 51.7 58.5 < 0.001

High blood pressure 34.3 23.5 < 0.001

Dyslipidemia 81.3 77.3 < 0.001

Metabolic syndrome 19.4 22.7 0.020

Type 2 diabetes 3.7 3.3 0.631

Mean Framingham risk score (SD)  11.4 (24.7) 7.5 (24.6) < 0.001

High risk category for cardiovascular disease 11.1 6.8 < 0.001

Mean CD4 cell count (SD), cells/mm3 464.8 (270.4) 479.8 (286.) 0.1407

Mean viral load (SD), log
10

 copies/mL 2.4 (1.0) 2.3 (1.0) 0.4344

*Values are % unless noted otherwise

maynotbefullyapplicabletothispopulationofpatients.18 
Thegeneralconsensusisthatthescoreperformsreasonably
well in thispopulation; it tends tooverpredict therisk in
unexposedindividualsandunderpredicttheriskinexposed
individuals.18 Better equations are clearly needed tomore
accuratelypredicttheriskofCVDinHIV-infectedpatients.
Although the Framingham risk factormay not accurately
predicttheriskofCVDinHIV-infectedpatientsonHAART,
compellingevidenceofanassociationbetweenHAARTand
CVD comes from the largest cohort of HIV-infected pa-
tientsrecruitedfortheDataCollectiononAdverseEventsof
anti-HIVdrugsstudy(DADstudy).19Theirstreportofthat
studyin2003showedthatforanyyearofexposuretoanti-
retroviralmedicationstherewasa26%increaseintherate
ofacutemyocardialinfarction.19Amorerecentreportafter
completing5yearsoffollow-upshowed32%increaseinthe
riskofCVD,mainlyduetoproteaseinhibitorsexposure.20In
agreementwiththeseindings,wealsoobservedthatlonger
exposuretoHAARTinourcohortcorrelatedwithmorerisk
forCVD,asmeasuredbytheFraminghamriskscore,aswell
aswithhigherratesofdyslipidemia,type2diabetesmellitus,
andmetabolicsyndrome.
The individual role of traditional risk factors on the

risk of CVD has been evaluated recently, concluding that
theycontributeinthesimilardirectioninHIVpositiveand
negative individuals.9 However, the prevalence of certain
traditionalriskfactorssuchassmokinganddyslipidemiais
higherinHIV-infectedindividualscomparedtothegeneral
population,thelatterasadirectresultfromHIVinfection
itselforduetotheexposuretoanti-retrovirals.19,21-23Ofnote,
theoverallprevalenceofdyslipidemia(80.2%)andarterial
bloodhypertension(31.5%)inourpopulationwashigher

CardiovascularriskinLatinAmericanHIVpatients
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comparedtothatreportedfromlargecohortstudiesinthe
developed world (45.9% and 7.2%, respectively),19,20 and
fromnon-HIV infected subjects inLatinAmerica (6-20%
and 9-29%, respectively.17 Current or past smoking habit
inourstudywascomparabletothatreportedamongHIV-
infectedpatients23 andnon-HIV infectedpatients inLatin
America.17Ontheotherhand,theprevalenceoftype2diabe-
tesmellitus(3.3%)wassimilartothatreportedelsewhere,19

butlowerthanthatreportedinnon-HIVinfectedsubjects
inLatinAmerica (4-8%).17Thecontributionofmetabolic
syndrome to the riskofCVD inHIV-infectedpatientson
HAARThasbeenchallengedrecently,asitsdeinitionmay
nothaveagood sensitivity for thispopulation.24Thepre-
dictionofCVDriskwithmetabolicsyndromeisnotmore
accuratethantheconferredbyitscomponents.Theoverall
prevalenceofmetabolicsyndromeinourcohortofHIV-in-
fectedpatientswassimilarthanthatreportedelsewhere.25-27 
Genderdifferences in theriskofCVDamongHIV-in-

fectedpatientsonHAARThavebeenreported.20,28Wefound
apredominanceofdyslipidemia, smokinghabit, andhigh
blood pressure among males, resulting in higher risk for
CVD. In contrast, females presentedmoremetabolic syn-
drome andobesity. Interestingly, obesitywasmore preva-
lentamongfemalesthanamongmalesinalargecohortof
non-HIV-infected patients in Latin America.17 Prevalence
ratesofobesityrangedfrom16.8%inBuenosAiresto30.4%
inMexicoCity in that study.Data fromour cohort seem
tocorrespondwiththeglobalobesityepidemicthataffects
bothsexes,butparticularlyfemaleLatinAmericansubjects.
The study has limitations that should be considered

when interpreting our results. Firstly, we did not include
controls fromthegeneralpopulation.Comparisonof cer-
taintraditionalriskfactorsforCVD,suchassmokinghabit
andobesityinthegeneralpopulationofLatinAmericawere
comparabletothosefoundinourstudy,buttheprevalence
ofdyslipidemiaandhighbloodpressureweremarkedlydif-
ferent,whichmayexplaintheincreaseriskofCVDobserved
inourpatients.Thepurposeofourstudywasnottocom-
paretheCVDriskinHIV-infectedpatientswiththatofthe
general population, but to show the current status of the
metabolicproileandCVDriskinHIV-infectedpatientson
HAART.Secondly,ourconvenientsamplemaynotberepre-
sentativeofthewholepopulationofHIV-infectedpatients
on HAART in Latin America, but to our knowledge this
studyrepresentstheirstattempttoelucidatetheCVDrisk
among thesepatients in theregion,and its resultsmaybe
usedforcomparisonwithstudiesthatmightbeconducted
inthefuture.Lastly,someriskfactorsuniquetoHIV-infect-
edpatientsonHAART suchas alteredbody composition,
includinglypoatrophyandlypodistrophycouldnotbeeval-
uated in this cohort of patients. Some studieshave found
acorrelationbetweenbodycompositionandmetabolicde-
rangementsthatwewerenotabletoascertaininthisstudy. 

Insummary,theintermediate10-yearriskofCVDob-
servedinthispopulationresultedfromthehighprevalence
oftraditionalriskfactorsforCVD,andpointsoutthene-
cessityofimplementingprogramstoreduceit.Intervention
strategiesshouldfocusonsmokingcessation,dietarycoun-
seling,increaseexercise,andtreatmentofarterialbloodhy-
pertensionanddyslipidemia,togetherwithmodiicationof
HAARTregimenswhenneeded.
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