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Abstract
Background—Because of the known relationship between exposure to combination antiretroviral
therapy and cardiovascular disease (CVD), it has become increasingly important to intervene against
risk of CVD in human immunodeficiency virus (HIV)–infected patients. We evaluated changes in
risk factors for CVD and the use of lipid-lowering therapy in HIV-infected individuals and assessed
the impact of any changes on the incidence of myocardial infarction.

Methods—The Data Collection on Adverse Events of Anti-HIV Drugs Study is a collaboration of
11 cohorts of HIV-infected patients that included follow-up for 33,389 HIV-infected patients from
December 1999 through February 2006.

Results—The proportion of patients at high risk of CVD increased from 35.3% during 1999–2000
to 41.3% during 2005–2006. Of 28,985 patients, 2801 (9.7%) initiated lipid-lowering therapy;
initiation of lipid-lowering therapy was more common for those with abnormal lipid values and those
with traditional risk factors for CVD (male sex, older age, higher body mass index [calculated as the
weight in kilograms divided by the square of the height in meters], family and personal history of
CVD, and diabetes mellitus). After controlling for these, use of lipid-lowering drugs became
relatively less common over time. The incidence of myocardial infarction (0.32 cases per 100 person-
years [PY]; 95% confidence interval [CI], 0.29–0.35 cases per 100 PY) appeared to remain stable.
However, after controlling for changes in risk factors for CVD, the rate decreased over time (relative
rate in 2003 [compared with 1999–2000], 0.73 cases per 100 PY [95% CI, 0.50–1.05 cases per 100
PY]; in 2004, 0.64 cases per 100 PY [95% CI, 0.44–0.94 cases per 100 PY]; in 2005–2006, 0.36
cases per 100 PY [95% CI, 0.24–0.56 cases per 100 PY]). Further adjustment for lipid levels
attenuated the relative rates towards unity (relative rate in 2003 [compared with 1999–2000], 1.06
cases per 100 PY [95% CI, 0.63–1.77 cases per 100 PY]; in 2004, 1.02 cases per 100 PY [95% CI,
0.61–1.71 cases per 100 PY]; in 2005–2006, 0.63 cases per 100 PY [95% CI, 0.36–1.09 cases per
100 PY]).

Conclusions—Although the CVD risk profile among patients in the Data Collection on Adverse
Events of Anti-HIV Drugs Study has decreased since 1999, rates have remained relatively stable,
possibly as a result of a more aggressive approach towards managing the risk of CVD.

A number of studies have reported a link between combination antiretroviral therapy (cART)
and cardiovascular disease (CVD) in HIV-infected individuals [1-8]. The use of cART is,
however, only 1 of many factors that contribute to the development of CVD in HIV-infected
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individuals. Traditional risk factors for CVD, including male sex, older age, and cigarette
smoking, are prevalent in this group [8]. Because HIV-infected individuals are surviving
longer, they may experience clinical events consistent with those experienced by an aging
population [9,10]. Thus, attempts to reduce the risk of CVD have taken on greater importance
in recent years.

The Data Collection on Adverse Events of Anti-HIV Drugs (DAD) study has the unique ability
to monitor risk factors for CVD in a large and geographically diverse population of HIV-
infected individuals over time. The aim of the present analysis was to describe changes in CVD
risk factors and the use of lipid-lowering drugs from December 1999 through February 2006
in DAD participants and to assess the impact of any changes on the incidence of myocardial
infarction (MI).

METHODS
The DAD study is a large, observational study formed by the collaboration of 11 cohorts of
HIV-infected patients. The primary aim of the study is to establish whether the use of cART
is associated with an increased risk of CVD. The 11 cohorts currently contribute data on 33,389
HIV-infected patients monitored at 212 clinics in Europe, the United States, and Australia [8,
11]. Patients were all receiving active follow-up at the time of enrollment and were observed
prospectively, with data obtained during regular outpatient visits. The standardized data set
includes information on sociodemographic characteristics; clinical AIDS events and deaths;
known risk factors for CVD; CD4 cell count; HIV RNA level; total cholesterol, high-density
lipoprotein (HDL) cholesterol, and triglyceride levels; antiretroviral treatment history; and
information on the use of lipid-lowering therapy, platelet aggregation inhibitors, angiotensin
converting enzyme inhibitors, and antihypertensive, antidiabetic, or anabolic steroid therapy.
All data are transferred to the coordinating center as anonymous computerized files and are
merged into a central dataset. Detailed information regarding study end points (CVD and death)
is provided in real time; each end point is validated and coded centrally. The DAD study has
appropriate ethical committee approval from each participating country.

Statistical Analyses
Changes in risk factors over time—We considered 6 calendar intervals: 1999–2000,
2001, 2002, 2003, 2004, and 2005–2006. Patients undergoing follow-up in the DAD study in
each interval were classified according to their risk factor status at the end of the interval, and
patient characteristics were compared using χ2 tests and analysis of variance, considering
patients undergoing follow-up in each interval as independent groups. The definition of a “high-
risk” individual, based on the National Cholesterol Education Program guidelines [12],
included individuals with a previous episode of CVD (MI, stroke, or an invasive cardiovascular
procedure), diabetes mellitus, or ⩾2 of the following risk factors: older age (⩾45 years for men
and ⩾55 years for women), current smoker, family history of CVD, the presence of
hypertension (systolic blood pressure, >140 mm Hg; diastolic blood pressure, >90 mm Hg; or
use of antihypertensive drugs and/or angiotensin converting enzyme inhibitors), or
dyslipidaemia (total cholesterol level, ⩾6.2 mmol/L; HDL cholesterol level, ⩽0.9 mmol/L;
total cholesterol:HDL cholesterol ratio, ⩾6.5; or the use of lipid-lowering drugs). All lipid
measurements were considered, regardless of fasting status.

Use of lipid-lowering drugs—Poisson regression (GEN-MOD procedure in SAS, version
9 [SAS Institute]) identified factors associated with the initiation of lipid-lowering drugs, with
the period of follow-up considered to be from the time of entry in the DAD study to the date
of initiation of lipid-lowering drugs, the date of death, the patient's last clinic visit, or 1 February
2006 (whichever occurred first). Each individual's follow-up time was split into a series of 1-
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month periods, and their demographic characteristics, risk factors for CVD, and lipid levels
were evaluated at the start of each period. The factors included in this analysis were calendar
period, sex, age, HIV risk group (men who have sex with men, injection drug users,
heterosexual persons, or other), ethnicity (white, black African, other known, or missing), body
mass index (calculated as the weight in kilograms divided by the square of the height in meters),
smoking status (current smoker, ex-smoker, never smoker, or unknown), family history of
CVD, diagnosis of diabetes mellitus, a previous cardiovascular event, cumulative exposure to
cART, and the patient's most recent CD4 cell count, HIV RNA level, total cholesterol level,
HDL cholesterol level, and triglyceride level. Although high-risk status was considered as a
factor in univariable analyses, it was not included in the multivariable analyses because of the
strong collinearity with other CVD risk factors. A total of 1348 patients who were already
receiving lipid-lowering drugs at enrollment and 3056 patients from 1 cohort that did not
provide this information were excluded. Because fibrates and statins may have different effects
on lipid parameters, the multivariable analyses were repeated without adjusting for the latest
values of each lipid parameter. All analyses were adjusted for study cohort. Missing data on
risk factors were generally incorporated through the inclusion of “unknown” categories for
each variable. When lipid measurements were missing at entry in the DAD study, patient
follow-up for analyses that included time-updated lipid levels was left-truncated until the time
of the patient's first available lipid measurement.

Changes in the incidence of MI—We investigated trends over time in the incidence of
MI and whether these could be explained by changes in the CVD risk profiles of patients. The
analysis was similar to previous analyses performed in the DAD study [8] and used Poisson
regression, as described above. Only the first MI during prospective follow-up was included
in the analyses; thus, patient follow-up was censored once an MI had occurred. We considered
the relationship between the incidence of MI and calendar period, as well as the relationship
between the incidence of MI and cumulative exposure to protease inhibitor and nonnucleoside
reverse-transcriptase inhibitor therapy. These analyses were adjusted for (1) each individual's
risk factor status at entry into the DAD study (a fixed covariate analysis), (2) changes in known
risk factors (except lipid levels) over the course of the study (age, body mass index, family
history of CVD, smoking status, and previous CVD; a time-updated analysis), and (3) these
changes in addition to further adjustment for the latest lipid measurements as time-dependent
covariates. The rationale for separating out the adjustment for lipid levels from other CVD risk
factors is that lipid levels are known to be influenced by antiretroviral therapy and lipid-
lowering drugs. The use of lipid-lowering drugs was not specifically included as a covariate,
because it was anticipated that any effect of these drugs would act primarily through changes
in an individual's lipid values. All analyses were also adjusted for cohort, risk group, and
ethnicity.

RESULTS
Changes in risk factors over time

Risk factor profiles generally worsened over time, with increases in the proportions of patients
who were older, had a history of CVD, had received a diagnosis of diabetes mellitus, had a
family history of CVD, had hypertension, or had undergone an invasive cardiovascular
procedure following an MI or stroke (table 1). At the same time, there was an increase in the
proportions of patients receiving lipid-lowering therapy and undergoing invasive
cardiovascular procedures prior to an MI or stroke. There was a reduction in the prevalence of
smoking from 2003 onwards. Changes in risk factors were generally more pronounced in men
than in women, with the proportions of men and women at high risk of CVD increasing from
40.1% during 1999–2000 to 47.8% during 2005–2006 and from 20.4% to 22.9% during the
same periods, respectively. In contrast, the proportion of patients at high risk of CVD remained
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relatively stable among those who were both younger (from 22.4% to 22.7%) and older (from
73.8% to 72.6%).

Use of lipid-lowering drugs
A total of 28,985 patients from 10 of the 11 cohorts were not receiving lipid-lowering drugs
at study entry; 2801 (9.7%) of these patients started receiving lipid-lowering drugs during the
follow-up period. At the time of initiation of lipid-lowering therapy, 2418 patients (86.3%)
had at least 1 abnormal lipid measurement (1656 [59.1%] had a total cholesterol level ⩾6.2
mmol/L, 689 [24.6%] had an HDL cholesterol level ⩽0.9 mmol/L, and 1907 [68.1%] had a
triglyceride level ⩾2.3 mmol/L), and 237 (8.5%) had experienced a prior cardiovascular event.

As expected, the rate of initiation of lipid-lowering drugs was substantially higher among those
with higher total cholesterol levels (ranging from 0.59 episodes per 100 person-years [PY]
among those with a total cholesterol level <3.9 mmol/L to 10.91 episodes per 100 PY among
those with a total cholesterol level ⩾6.4 mmol/L), among those with higher triglyceride levels
(ranging from 0.49 episodes per 100 PY among those with a triglyceride level <0.9 mmol/L
to 10.10 episodes per 100 PY among those with a triglyceride level ⩾3.6 mmol/ L), and among
those with lower HDL cholesterol levels (ranging from 1.86 episodes per 100 PY among those
with an HDL cholesterol level ⩾1.52 mmol/L to 3.63 episodes per 100 PY among those with
an HDL cholesterol level <0.8 mmol/L). High-risk individuals had a significantly higher rate
of initiation of lipid-lowering drugs (4.94 episodes per 100 PY), compared with low-risk
individuals (1.17 episodes per 100 PY; P=.001). Other factors associated with a more rapid
initiation of lipid-lowering therapy in univariable analyses were male sex, older age, higher
body mass index, men who have sex with men (risk for HIV infection), white race, family or
personal history of CVD, diagnosis of diabetes mellitus, increased exposure to cART, and
earlier calendar year, whereas the rate of initiation of lipid-lowering therapy was lower among
smokers (either current or ex-smokers).

In multivariable analyses that included the latest measurement of lipid parameters (table 2),
the rate of starting lipid-lowering therapy was higher among men, those with a higher body
mass index, those with a family history of CVD, those with diabetes mellitus, those who
experienced a previous cardiovascular event, and older individuals. Compared with men who
have sex with men, injection drug users were less likely to start lipid-lowering therapy. The
rate of starting lipid-lowering therapy increased by 52% per 1 mmol/L higher total cholesterol
level and by 10% per 1 mmol/L higher triglyceride level and was reduced by 33% per 1 mmol/
L higher HDL cholesterol level. The rate of starting lipid-lowering therapy increased by 8%
per year of exposure to cART. After controlling for these factors, there was a reduced rate of
starting lipid-lowering therapy from 2002 onwards. Although statistically significant in
univariable analyses, smoking status did not remain associated with the use of lipid-lowering
therapy and was not included in the final multivariable model. There was no evidence that the
relationship between the lipid levels and initiation of lipid-lowering therapy changed over time.
As shown in table 2, analyses that did not incorporate the lipid levels provided similar results,
although the effect of each risk factor was generally stronger in these analyses.

Changes in the incidence of MI over time
By 1 February 2006, a total of 445 episodes of MI had been reported over 137,310 PY of
follow-up (median follow-up time, 4.5 years; event rate, 0.32 episodes per 100 PY; 95% CI,
0.29–0.35). The event rates in the 6 calendar periods (1999–2000, 2001, 2002, 2003, 2004,
and 2005–2006) were 0.32 episodes per 100 PY (95% CI, 0.23–0.41), 0.43 episodes per 100
PY (95% CI, 0.34–0.51), 0.31 episodes per 100 PY (95% CI, 0.24–0.38), 0.34 episodes per
100 PY (95% CI, 0.27–0.41), 0.33 episodes per 100 PY (95% CI, 0.26–0.40), and 0.22 episodes
per 100 PY (95% CI, 0.16–0.28), respectively. After adjusting for the baseline demographic

Page 4

Clin Infect Dis. Author manuscript; available in PMC 2009 June 28.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



and CVD risk factor status of patients at enrollment in the DAD study, there was a small but
generally non–statistically significant (except for in 2005–2006) decrease in the MI rate over
time (table 3). Adjustment for changes in known risk factors for MI (excluding lipid values)
over the study period resulted in a clearer decrease in the rate of MI over time (table 3). This
suggests that, were it not for the detrimental changes in the risk factor profile (largely driven
by age) of participating patients over time (which would be expected to cause an increase in
the risk of MI in this group), a decrease in incidence would have been seen. Importantly, when
the analyses were adjusted for changes in each patient's updated lipid levels, as well as their
other CVD risk factors, the reduction in the rate of MI from 2003 onwards became non–
statistically significant, with relative rates that were close to unity (table 3). These findings
suggest that any changes in MI incidence in this cohort over time can largely be attributed to
changes in the lipid levels in patients in the cohort.

CONCLUSIONS
Since 1999, there has been a general worsening of the CVD risk factor profile among HIV-
infected individuals in the DAD study. Individuals have aged, and possibly as a result, some
have developed diabetes mellitus, hypertension, and/or dyslipidaemia or have undergone
invasive procedures for CVD. There has been an encouraging decrease in the proportion of
smokers since 2002, and individuals (particularly those at high risk of CVD) are more likely
to be receiving lipid-lowering drugs. This targeted use of interventions among those at high
risk of CVD has undoubtedly had a positive impact on the overall incidence of MI, largely as
a result of improved lipid profiles among these individuals. However, any decreases in MI
incidence attributable to improved patient treatment appear to have been offset by a gradual
worsening of the CVD risk profile of the cohort as patients have aged. Thus, overall, we have
not seen as great a reduction in the incidence of MI over time as might have been expected.

Although there are some guidelines for the use of lipid-lowering therapy for individuals with
HIV infection [13], evidence to support their effectiveness in the prevention of CVD in this
population is lacking. The overall conclusions regarding the use of lipid-lowering therapy have
often been confusing [14-16]. Our results from this current analysis suggest that clinicians have
become increasingly willing to initiate lipid-lowering therapy for patients with abnormal lipid
levels, diabetes, and other risk factors for CVD, although other work from our group [17]
suggests that the use of lipid-lowering therapy in those with existing CVD remains suboptimal.
Interestingly, the peak of initiation of lipid-lowering therapy occurred in 2001, with a
subsequent decrease thereafter, possibly reflecting an early rapid uptake of these drugs among
those with the greatest need for cART after the initial reports of a relationship between cART
and MI and/or possible underuse of these drugs in later years. Unfortunately, the study did not
collect information regarding the class of lipid-lowering drugs used (e.g., fibrates or statins).
Because these different drug classes may have different effects on lipid levels, models that
include these variables may be difficult to interpret. However, exclusion of the lipid parameters
from these models led to similar conclusions regarding the other parameters in the model. It
should be noted that injection drug users were less likely to receive lipid-lowering therapy after
controlling for other confounding factors. Although we are unable to comment on whether this
was a result of failure on the part of treating physicians to offer these drugs in the first place
or of refusal by the patient to accept the drugs when offered, this highlights the importance of
assessing risk factors in all HIV-infected persons and ensuring patient access to potentially
beneficial interventions. It should be noted that injection drug use (and other covariates in our
models, including risk factor and ethnicity) may also act as a surrogate for socioeconomic
status; this information is not captured directly in the DAD study.

The proportion of patients undergoing invasive cardiovascular procedures in the cohort
increased over time, both among those who had experienced a previous cardiovascular event
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and among those who had not experienced such an event. However, the correct interpretation
of these findings is not clear. Although the proportion of individuals who require invasive
procedures will likely increase as the risk of CVD among the cohort increases, the use of these
procedures as pre-emptive interventions prior to the development of clinical CVD could
become more attractive, because expected survival of HIV-infected patients has improved.

We have not considered changes to antiretroviral therapy in this analysis. However, it is
recognized that some antiretroviral drugs are associated with more-deleterious lipid profiles
than others [18-21], and switching antiretroviral regimens to those perceived to be more “lipid
friendly” has generally been associated with improvement in lipid parameters [22-24].
Preliminary results from the DAD study have suggested that clinicians are increasingly likely
to make such changes [25]; further detailed analyses of these findings are ongoing.

The DAD study includes a large, geographically diverse, and representative population of
individuals with HIV infection who are from clinics that encompass a wide variety of treatment
practices. To minimize bias, a number of standardized definitions for data collection have been
introduced, and data quality checks are regularly performed. All cardiovascular events and
deaths are centrally validated to ensure that they meet the stringent protocol-defined criteria.

A number of limitations of our study should be acknowledged. First, in some cohorts, the date
of starting lipid-lowering therapy was estimated using the information available regarding the
use of these drugs at consecutive DAD study visits. Second, information on changes in risk
factors such as smoking may have relied on a patient's self-reported behavior. Although this
information has been collected since the start of the DAD study, the quality of the information
may have improved, which may introduce bias. Similarly, because clinicians and patients have
become more aware of the relationship between cART and CVD, information on some
variables (e.g., family history of CVD) may have been more actively sought, leading to a
potential apparent increase in such reports. Third, because investigators at sites participating
in the DAD study are likely to be particularly interested in CVD risk, they may have more
vigorously promoted risk reduction through behavioral and therapeutic interventions; thus,
changes in risk factors in this cohort may be greater than those elsewhere. Fourth, the DAD
study does not collect information regarding other behavioral factors, such as diet and exercise,
although any changes to these factors would, to some extent, be reflected in changes to lipid
levels. Fifth, despite the rigorous procedures in the DAD study to ensure that all end points are
captured in a timely manner, the possibility that our results regarding MI incidence may have
been affected by ascertainment bias must be considered, particularly in the most recent calendar
period. It might be anticipated that clinicians may be less likely to report MIs as the study
duration increases, contributing to an apparent decrease in incidence over time; however,
because all centers are visited yearly and a substantial proportion of patients receiving follow-
up are monitored, we believe that the risk of this should be minimal. Finally, because the DAD
study is a closed cohort and patient follow-up for the analysis of MI incidence is censored after
an individual develops an MI, there may be an artificial reduction in the incidence of MI as
those patients at highest risk of MI drop out of the risk set.

In conclusion, our findings suggest that, although the CVD risk profile among patients observed
in the DAD study has deteriorated since 1999, MI incidence rates have remained relatively
stable. This is possibly a result of a more aggressive targeted approach to managing the risk of
CVD.
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Cadafalch, M. Fuster (Barcelona); and C. Codina, G. Sirera, and A. Vaqué (Badalona).

The Brussels St. Pierre Cohort, Belgium
N. Clumeck, S. De Wit,* M. Gerard, K. Kabeya, D. Konopnicki, A. Libois, M.C. Payen, B.
Poll, and Y. Van Laethem.

Community Programs for Clinical Research on AIDS (CPCRA), United States
Central coordinators—J. Neaton, G. Bartsch,* W. M. El-Sadr*, E. Krum, G. Thompson,
and D. Wentworth.

Participating physicians—R. Luskin-Hawk (Chicago, IL), E. Telzak (Bronx, NY), W. M.
El-Sadr (Harlem, NY), D. I. Abrams (San Francisco, CA), D. Cohn (Denver, CO), N.
Markowitz and L. R. Crane (Detroit, MI), R. Arduino (Houston, TX), D. Mushatt (New
Orleans, LA), G. Friedland (New Haven, CT), G. Perez (Newark, NJ), E. Tedaldi (Philadelphia,
PA), E. Fisher (Richmond, VA), F. Gordin (Washington, DC); J. Sampson (Portland, OR); and
J. Baxter (Camden, NJ).
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EuroSIDA
Central coordinators—O. Kirk,* C. H. Olsen, A. Mocroft, A. N. Phillips,* J. D. Lundgren.*

Participating physicians—N. Vetter (Vienna, Austria); I. Karpov and A. Vassilenko
(Minsk, Belarus); N. Clumeck, S. De Wit, and B. Poll (Brussels, Belgium); R. Colebunders
(Antwerp, Belgium); L. Machala and H. Rozsypal (Prague, Czech Republic); D. Sedlacek
(Plzen, Czech Republic); J. Nielsen, T. Benfield, J. Gerstoft, T. Katzenstein, A. B. E. Hansen,
and P Skinhøj (Copenhagen, Denmark); C. Pedersen (Odense, Denmark); K. Zilmer (Tallinn,
Estonia); C. Katlama, J.-P. Viard, and P.-M. Girard (Paris, France); T. Saint-Marc and P.
Vanhems (Lyon, France); C. Pradier (Nice, France); F. Dabis (Bordeaux, France); M. Dietrich,
C. Manegold, J. van Lunzen, and H.-J. Stellbrink (Hamburg, Germany); S. Staszewski and M.
Bieckel (Frankfurt, Germany); F. D. Goebel (Münich, Germany); G. Faätkenheuer (Cologne,
Germany); J. Rockstroh (Bonn, Germany); R. E. Schmidt (Hannover, Germany); J. Kosmidis,
P. Gargalianos, H. Sambatakou, J. Perdios, G. Panos, and A. Filandras (Athens, Greece); D.
Banhegyi (Budapest, Hungary); F. Mulcahy (Dublin, Ireland); I. Yust, M. Burke, and D. Turner
(Tel Aviv, Israel); S. Pollack and J. Hassoun (Haifa, Israel); Z. Sthoeger (Rehovot, Israel); S.
Maayan (Jerusalem, Israel); S. Vella and A. Chiesi (Rome, Italy); C. Arici (Bergamo, Italy);
R. Pristerá (Bolzano, Italy); F. Mazzotta and A. Gabbuti (Florence, Italy); R. Esposito and A.
Bedini (Modena, Italy); A. Chirianni and E. Montesarchio (Naples, Italy); V. Vullo, P.
Santopadre, P. Narciso, A. Antinori, P. Franci, and M. Zaccarelli (Rome, Italy); A. Lazzarin,
A. Castagna, and A. D'Arminio Monforte (Milan, Italy); L. Viksna (Riga, Latvia); S.
Chaplinskas (Vilnius, Lithuania); R. Hemmer and T. Staub (Luxembourg, Luxembourg); P.
Reiss (Amsterdam, The Netherlands); J. Bruun, A. Maeland, and V. Ormaasen (Oslo, Norway);
B. Knysz and J. Gasiorowski (Wroctaw, Poland); A. Horban (Warsaw, Poland); D.
Prokopowicz and A. Wiercinska-Drapalo (Bialystok, Poland); A. Boron-Kaczmarska and M.
Pynka (Szczecin, Poland); M. Beniowski and E. Mularska (Chorzow, Poland); H. Trocha
(Gdansk, Poland); F. Antunes, K. Mansinho, and F. Maltez (Lisbon, Portugal); D. Duiculescu,
V. Babes, and A. Streinu-Cercel (Bucarest, Romania); E. Vinogradova and A. Rakhmanova
(St. Petersburg, Russia); D. Jevtovic (Belgrade, Serbia and Montenegro); M. Mokrás and D.
Staneková (Bratislava, Slovakia); J. GonzálezLahoz, M. Sanchez-Conde, T. García-Benayas,
L. Martin-Carbonero, and V. Soriano (Madrid, Spain); B. Clotet, A. Jou, J. Conejero, L. Ruiz,
and C. Tural (Badalona, Spain); J.M. Gatell, J.M. Miró, and L. Zamora (Barcelona, Spain); A.
Blaxhult, A. Karlsson, and P. Pehrson (Stockholm, Sweden); B. Ledergerber and R.Weber
(Zürich, Switzerland); P. Francioli and A. Telenti (Lausanne, Switzerland); B. Hirschel and
V. Soravia-Dunand (Geneve, Switzerland); H. Furrer (Bern, Switzerland); E. Kravchenko and
N. Chentsova (Kyiv, Ukraine); M. Fisher (Brighton, United Kingdom); R. Brettle (Edinburgh,
United Kingdom); S. Barton, A. M. Johnson, D. Mercey, M. Murphy, M. A. Johnson, J. Weber,
and G. Scullard (London, United Kingdom).

HIVBivus, Sweden
Central coordinators—L. Morfeldt,* G. Thulin, and A. Sundström.

Participating physicians—B. Åkerlund (Huddinge), K. Koppel and A. Karlsson
(Stockholm), and L. Flamholc and C. Håkangård (Malmö).

Italian Cohort Naive to Antiretrovirals (ICONA), Italy
Central coordinators—A. d'Arminio Monforte* and P. Pezzotti.

Participing physicians—M. Moroni, A. d'Arminio Monforte, A. Cargnel, S. Merli, G.
Rizzardini, C. Pastecchia, A. Lazzarin, A Castagna, L. Caggese, and C. Moioli (Milano); M.
S. Mura and M. Mannazzu (Sassari); F. Suter and C. Arici (Bergamo); P. E. Manconi and P.
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Piano (Cagliari); F. Mazzotta and S. Lo Caputo (Firenze); A. Poggiom and G. Bottari
(Verbania); G. Pagano and A. Alessandrini (Genova); A. Scasso and A. Vincenti (Lucca); V.
Abbadessa and S. Mancuso (Palermo); F. Alberici and A. Ruggieri (Piacenza); M. Arlotti and
P. Ortolani (Rimini); F. De Lalla and G. Tositti (Vicenza); G. Cassola and R. Piscopo (Genova);
E. Raise and F. Ebo (Venezia); F. Soscia and L. Tacconi (Latina); U. Tirelli and G. Di Gennaro
(Aviano); D. Santoro and L. Pusterla (Como); G. Carosi and C. Torti (Brescia); G. Cadeo and
D. Bertelli (Brescia); G. Carnevale and D. Galloni (Cremona); G. Filice and R. Bruno (Pavia);
G. Di Perri, I. Arnaudo, P. Caramello, G. C. Orofino, M. L. Soranzo, and M. Bonasso (Torino);
T. Quirino and S. Melzi (Busto Arsizio); F. Chiodo and V. Colangeli (Bologna); G. Magnani
and M. Ursitti (Regio Emilia); F. Menichetti and C. Martinelli (Pisa); R. Esposito and C.
Mussini (Modena); F. Ghinelli and L. Sighinolfi (Ferrara); O. Coronado (Bologna); G.
Ballardini and E. Rizzo (Ravenna); M. Montroni and M. C. Braschi (Ancona); E. Petrelli and
A. Cioppi (Pesaro); R. Cauda, A. De Luca, N. Petrosillo, P. Noto, P. Narciso, G Bontempo, A.
Antinori, R. Acinapura, G. Antonucci, P. De Longis, V. Vullo, and M. Lichtner (Roma); G.
Pastore and N. Ladisa (Bari); A. Chirianni, R. Viglietti, M. Piazza, S. Nappa, N. Abrescia, and
M. De Marco (Napoli); A. Colomba and T. Prestileo (Palermo); C. De Stefano and A. La Gala
(Potenza); L. Cosco and A. Scerbo (Catanzaro); P. Grima and P. Tundo (Lecce); J. Vecchiet
and M. D'Alessandro (Chieti); B. Grisorio and S. Ferrara (Foggia).

The Nice Cohort, France
Central coordinators—C. Pradier,* E. Fontas, and C. Caissotti.

Participating physicians—P. Dellamonica, L. Bentz, E. Bernard, F. De Salvador-
Guillouet, J. Durant, V. Mondain-Miton, I. Perbost, B. Prouvost-Keller, P. Pugliese, V.
Rahelinirina, P. M. Roger, and F. Vandenbos.

Swiss HIV Cohort Study, Switzerland
M. Battegay, E. Bernasconi, J. Böni, H. Bucher, Ph. Bürgisser, S. Cattacin, M. Cavassini,
R.Dubs, M. Egger, L.Elzi, P. Erb, M. Fischer, M. Flepp, A. Fontana, and P. Francioli
(President), H. J. Furrer, M. Gorgievski, H. Günthard, B. Hirschel, L. Kaiser, C. Kind, Th.
Klimkait, U. Lauper, B. Ledergerber, M. Opravil, F. Paccaud, G. Pantaleo, L. Perrin, J.-C.
Piffaretti, M. Rickenbach, C. Rudin P. Schmid, J. Schüpbach, R. Speck, A. Telenti, A. Trkola,
P. Vernazza, R. Weber,* and S. Yerly.
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Table 2
Estimated relative rate of factors independently associated with initiation of lipid-lowering therapy.

Model including
lipid parameters

Model excluding
lipid parameters

Variable
Relative rate (95%

CI) P
Relative rate (95%

CI) P

Male sex 1.19 (1.04–1.37) .01 1.43 (1.27–1.61) <.001

Age (per 5 years older) 1.14 (1.12–1.17) <.001 1.18 (1.15–1.20) <.001

BMI

     <18.0 0.72 (0.53–0.97) .01 0.70 (0.53–0.92) <.001

     ⩾18.0–26.0 1 1

     ⩾26.1–30.0 1.04 (0.92–1.18) 1.29 (1.16–1.44)

     ⩾30.1 1.28 (1.05–1.57) 1.38 (1.14–1.66)

     Not known 0.93 (0.83–1.05) 1.00 (0.90–1.10)

Risk group

     Men who have sex with men 1 <.001 1 <.001

     Injection drug user 0.64 (0.55–0.75) 0.46 (0.40–0.53)

     Heterosexual 0.94 (0.85–1.06) 0.94 (0.85–1.04)

     Other/unknown 1.02 (0.86–1.20) 0.91 (0.79–1.06)

Family history of CVD 1.20 (1.05–1.38) .01 1.34 (1.18–1.51) <.001

Diagnosis of diabetes mellitus 1.47 (1.28–1.70) <.001 1.81 (1.59–2.07) <.001

Previous cardiovascular event 3.47 (2.96–4.07) <.001 3.64 (3.15–4.21) <.001

Cumulative exposure to cART (per year) 1.08 (1.06–1.10) <.001 1.16 (1.14–1.18) <.001

Calendar period

     1999–2000 1 <.001 1 <.001

     2001 1.03 (0.88–1.21) 0.98 (0.86–1.12)

     2002 0.98 (0.83–1.16) 0.76 (0.66–0.87)

     2003 0.91 (0.77–1.08) 0.68 (0.59–0.78)

     2004 0.80 (0.67–0.95) 0.52 (0.45–0.61)

     2005–2006 0.59 (0.49–0.71) 0.36 (0.31–0.43)

Latest TC level (per mmol/L higher)a 1.52 (1.49–1.55) <.001 NA

Latest HDLC level (per mmol/L lower)a 0.67 (0.59–0.74) <.001 NA

Latest TG level (per mmol/L higher)a 1.10 (1.08–1.11) <.001 NA

NOTE. Analyses include data for 28,985 patients from 10 of the 11 cohorts. BMI, body mass index (calculated as the weight in kilograms divided by the
square of the height in meters); cART, combination antiretroviral therapy; CVD, cardiovascular disease; HDLC, high-density lipoprotein cholesterol; NA,
not applicable; TC, total cholesterol; TG, triglyceride.

a
Patients without baseline lipid measurements were excluded from the risk set for these analyses until the date of their first available lipid measurement.
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