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Male sex
Median (range) age (years)

317 (91.1)
49 (29-92)

516 (82.4)
46 (21-76)

204 (58.6)
73 (21.0)
71 (20.5)
0 (-)

0 (-)
0 (-)
0 (-)
626 (100.0)

149 (42.8)
47 (13.5)
139 (39.9)
23.1 (14.1-33.8)

193 (30.8)
60 (9.6)
289 (43.0)
24.9 (15.6-39.4)

80 (23.0)
30 (8.6)
61 (17.5)
72 (20.7)

114 (18.2)
48 (7.7)
30 (4.8)
85 (13.6)

Total cholesterol >6.2 mmol/l
HDL cholesterol <0.9 mmol/l
Triglyceride >2.3 mmol/l

140 (40.2)
71 (20.4)
175 (50.3)

68 (10.9)
187 (29.9)
364 (58.1)

Ever received ART
Ever received NNRTIs
Ever received PIs
Receiving PIs at time of event

340 (97.7)
227 (65.2)
308 (88.5)
184 (52.9)

599 (95.7)
352 (56.2)
526 (84.0)
316 (50.5)

Type of event
MI
Stroke
Invasive Procedure
Diabetes mellitus
Other CV risk factors
Current smokers
Family history of CV disease
Lipodystrophy
Median (range) BMI

z We identified all individuals who had a first CV event (myocardial infarction [MI], stroke or invasive CV procedure) or who were
newly diagnosed with diabetes mellitus during follow-up in the D:A:D study between December 1999 and February 2006

Other concomitant medications
Lipid-lowering drugs
ACE inhibitors
Platelet aggregation inhibitors
Anti-hypertensive agents

z Patients with established CV disease and diabetes mellitus were analysed separately; individuals were excluded from each
analysis if they had <6 months of follow-up
z Statistical analysis was performed using Chi-squared tests and multiple logistic regression

Lipid parameters

RESULTS
z 348 individuals in D:A:D with a first CV event during prospective follow-up and no newly diagnosed diabetes mellitus were
included in analyses (Table 1). A further 585 patients with a CV event were excluded, either because of an earlier diagnosis of DM
(n=116), because the event occurred prior to enrolment in D:A:D (n=306) or the individual had <6 months of follow-up after the
event (n=163). Those excluded because of insufficient follow-up tended to be more likely to have had an MI or stroke as their first
event, and were more likely to have their first event in 2005/2006

* Table entries are n (%) or median (range) as appropriate
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46 (31.3)
34 (24.6)
48 (41-56)
22.8 (20.7-25.5)

53 (43.8)
39 (35.1)
47 (41-56)
23.4 (20.9-25.2)
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0.10
0.89
0.87

Total cholesterol >6.2 mmol/l

45 (30.8)

56 (46.7)

0.01

31 (24.6)
61 (41.5)
129 (87.8)
78 (53.1)

21 (21.4)
59 (49.2)
104 (86.0)
58 (47.9)

0.69
0.26
0.80
0.48

* Table entries are n (%) or median (inter-quartile range) as appropriate

Figure 2

Initiation of lipid-lowering drugs in six months following a diagnosis
of diabetes mellitus among 512 patients who were not receiving
these drugs at the time of their diagnosis
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z Smoking cessation was rare in both groups of patients, despite being strongly recommended

CONCLUSIONS AND DISCUSSION
z Whilst the use of LLD has increased over time, reflecting an increased awareness of CV disease in HIV-infected individuals, many
patients at high risk of CVD are not receiving such preventative therapy as recommended. The reasons for this are unclear, but
may include patient choice as well as concerns about high pill burden and potential interactions with antiretroviral drugs

z Whilst evidence of the efficacy of LLD in HIV-infected individuals receiving cART remains limited (5), the finding of an increased
risk of CV disease associated with prolonged exposure to PI therapy (6), as well as the presence of other established risk factors
for CV events, emphasises the importance of the appropriate interventions in these patients. Given this, it is somewhat
surprising that a high proportion of individuals receiving protease inhibitors at the time of a CV event remained on this class of
drug over the next 6 months
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z Smoking, as a modifiable and important risk factor for CV disease, should be emphasized and concerted smoking cessation
interventions should be supported

60

z Further ongoing analyses in the D:A:D study will consider the impact of these interventions on CV mortality, the use of such
interventions in other, lower-risk, individuals, and the role of other prevention interventions
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Table 3

Comparison of individuals with a diagnosis of diabetes, not receiving
LLD at the time of diagnosis, who did and did not initiate these drugs in
the subsequent six months
Initiated LLD in next six months
Yes
No
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P-value
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42 (8.8)

3 (9.4)

1.00

181 (37.7)
56 (11.7)
46 (40-53)
24.6 (22.3-27.5)

20 (62.5)
4 (12.5)
45 (41-53)
25.9 (22.4-28.3)

0.01
1.00
0.81
0.74

Total cholesterol >6.2 mmol/l

106 (22.1)

15 (46.9)

0.003

HDL cholesterol <0.9 mmol/l
Triglyceride >2.3 mmol/l
Ever used protease inhibitors
Current use of protease inhibitors

136 (28.3)
247 (51.5)
400 (83.3)
236 (49.2)

10 (31.3)
23 (71.9)
25 (78.1)
18 (56.3)

0.88
0.04
0.61
0.55

Number of patients
Male sex
Current smoker
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z 626 individuals in D:A:D newly diagnosed with diabetes mellitus during prospective follow-up and with no prior CV event were
included in analyses. A further 891 patients with diabetes mellitus were excluded, either because of a prior CV event (n=835), a
diagnosis prior to enrolment in D:A:D (n=781) or less than 6 months of follow-up (n=56). Those excluded because of insufficient
follow-up were more likely to have been diagnosed in 2005/2006
z 114 (18.2%) patients were already receiving LLD at the time of their diagnosis; of the 512 patients who were not receiving LLD, 99
(19.3%) started these drugs in the subsequent six months (Figure 2). There were no significant variations in the proportion that
started LLD over calendar time (p=0.27)

Initiation of lipid-lowering drugs in six months following a first CV
event among 268 patients who were not receiving these drugs at
the time of the event

% of patients

Interventions in individuals with diabetes mellitus

Figure 1
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z Other interventions utilised by this group in the subsequent 6 months included platelet aggregation inhibitors (158/287; 55.1%),
ACE inhibitors (72/318; 22.6%), and anti-hypertensive drugs (109/276; 39.5%). Thirty-eight of the 184 patients (20.7%) receiving
a protease inhibitor at the time of their event had discontinued this class of drugs by six months after the event

P-value

HDL cholesterol <0.9 mmol/l
Triglyceride >2.3 mmol/l
Ever used protease inhibitors
Current use of protease inhibitors

z Whilst concerning, our findings of lack of uniform utilization of LLD in individuals at risk of CVD are not dissimilar from findings
in HIV-negative populations at high-risk of CVD, in which targets for management of dyslipidaemia (3, 4) are not always
achieved. Unfortunately, information is not collected on the type of LLD used (fibrate or statin) so we cannot comment on the
appropriateness of the specific interventions used

O

z Of the 149 individuals who were known to be current smokers at the time of the CV event, 24 (16.1%) were recorded as exsmokers by six months after their event; discontinuation of smoking was more common in those experiencing an MI than in those
with other events (p=0.03) but did not vary by calendar year

z Only a fifth of patients with diabetes mellitus who were not on LLD at the time of diagnosis of diabetes, a group considered at
high risk for CV morbidity and mortality in the general population, initiated such primary prevention; use of other drug
interventions was also rare in this group

121
115 (95.0)
61 (50.4)

Use of ART

z 80 (23.0%) patients were already receiving LLD at the time of their CV event; of the 268 patients who were not receiving LLD at
the time of CV event, 121 (45.2%) started these drugs in the subsequent six months (Figure 1). The proportion starting LLD varied
significantly according to the type of CV event experienced, being much higher in those with an MI or those who underwent an
invasive procedure than in those who experienced a stroke (p=0.007). Furthermore, there was an increasing tendency for
patients to initiate LLD in later calendar years (p=0.007)
z Further analyses suggested that those who initiated LLD were more likely to be male (p=0.04), to have lipodystrophy (p=0.05)
and had more severe metabolic abnormalities, as suggested by higher total cholesterol (p=0.01) and triglyceride levels (p=0.01)
(Table 2). However, of these factors, total cholesterol was the only factor independently associated with the receipt of LLD in this
group (odds ratio [OR] for receipt of LLD in those with total cholesterol levels >6.2 mmol/l: 2.28 [95% confidence interval [CI] 1.234.24]; p=0.009)

z Initiation of LLD following a CV event has increased over time, but even in the most recent time period a substantial minority
remained off these drugs. This proportion was larger in those experiencing a stroke than in those experiencing MIs or
undergoing invasive procedures. Initiation of LLD was more likely in those with elevated total cholesterol levels. Other drug
interventions, including initiation of platelet aggregation inhibitors, ACE inhibitors and anti-hypertensive agents, were relatively
common

Family history of CVD
Lipodystrophy
Hypertension
Age at time of event (years)
BMI at time of event
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Interventions in individuals with established CV disease

SUMMARY

Male sex
Current smoker

20
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z Use of LLD, smoking cessation and other CV risk factors (see Table 1), prior to the CV event/diagnosis and over the subsequent
six months, were assessed

626 (100.0)

Initiated LLD in next six months
Yes
No
Number of patients

20
03

METHODS

348 (100.0)

Comparison of individuals with a CV event, not receiving LLD at the time
of the event, who did and did not initiate these drugs in the subsequent
six months

20
01

z We used information from the large, multicentre D:A:D Study to describe the use of LLD and frequency of smoking cessation in
HIV-infected individuals with established CV disease or diabetes

Number of patients

Diabetes mellitus
n (%)

z Those who initiated LLD were more likely to have lipodystrophy (p=0.01) and had higher total cholesterol (p=0.003) and
triglyceride (p=0.04) levels than those who did not initiate LLD (Table 3). Of these factors, both the presence of lipodystrophy
(adjusted OR: 2.62 [1.24-5.52]; p=0.01) and a total cholesterol level >6.2 mmol/l (2.96 [1.42-6.16]; p=0.004) were independently
associated with the initiation of LLD
z Of the 193 individuals known to be current smokers at the time of diagnosis, 10 (5.2%) were recorded as ex-smokers by six
months after their event; whilst there was significant variation in the proportion of individuals who ceased smoking over time
(p=0.006), there was no consistent trend to these proportions
z Other interventions utilised by this group included platelet aggregation inhibitors (10/619; 1.6%), ACE inhibitors (6/620; 1.0%),
and anti-hypertensive drugs (8/622; 1.3%). 86 of the 316 patients (27.2%) who were receiving a protease inhibitor at the time of
diabetes diagnosis discontinued this class of drugs within the subsequent six months

Table 2

19
99
/2
00
0

z In particular, little information is available on the use of lipid-lowering drugs (LLD) or the frequency of smoking cessation in these
individuals

CV event
n (%)

RESULTS (continued)

% of patients

z Whilst some studies have reported lower than anticipated uptake of these interventions in HIV-uninfected individuals (3,4), their
utilization by HIV-infected individuals has not been described

Characteristics of 348 individuals with a first CV event and 626 patients
with diabetes mellitus included in the analysis at the time of their
event/diagnosis
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z In HIV-uninfected populations with established CV disease and/or diabetes mellitus, a number of interventions are
recommended for the prevention of further CV events and CV-related mortality (1,2)

Table 1

O

INTRODUCTION

Family history of CVD
Lipodystrophy
Hypertension
Age at time of event (years)
BMI at time of event

* Table entries are n (%) or median (inter-quartile range) as appropriate
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