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BACKGROUND Table 1 RESULTS Le2 - : :
. . i . Cardioandicerebrotvascular eventsin the D:ADIStucly Strokes rate stratified by cumulative exposure to (i) any ATV,
Prior findings from the D:A:D study suggest that the duration of exposure to protease A total of 844 cases of Ml (301,907 PYFU) and 532 strokes (303,118 PYFU) have been reported, (ii) ATV with ritonavir, and (iii) ATV without ritonavir

inhibitor (Pl)-containing ART is associated with an increased risk of myocardial infarction (Ml)
(1). Further analyses suggested that this association was present with some individual Pls
(lopinavir and indinavir), but was not present with other Pls (saquinavir or nelfinavir). An
association with atazanavir (ATV) usage has not previously been investigated due to the
limited follow-up among persons exposed to ATV. However, sufficient person-years of follow-
up (PYFU) have now accrued among those exposed to ATV to permit an investigation of the
association between ATV and the risk of Ml and stroke.

with an incidence of 2.80/1000 PYFU (95%Cl: 2.61, 2.98) and 1.76/1000 PYFU(95%CI: 1.61, o
1.90) respectively. The details of the events are reported in Table 1.

Overall, a total of 37,005 PYFU were contributed by individuals exposed to ATV. ATV usage
increased from 0.2% of PYFU in 1999/2000 to 16.5% of PYFU in 2010/11. In detail, 31,502
PYFU were contributed by patients exposed to ATV with ritonavir (RTV), and 9,611 by patients
exposed to ATV without RTV boosting. Demographic and clinical characteristics of the patients
according to ATV usage are shown on Table 2.
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Probable 200(23.7)

0 PYRS (95% Cl)

Not known 143 (16.9)
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AIM OF THE STUDY

The aims of this analysis are to evaluate whether exposure to ATV-containing ART is
associated with an increased risk of cardio-and cerebro-vascular events (CVE) defined as the
occurrence of Ml and stroke, according to the MONICA study definition (2). Other factors
associated with Ml and stroke were also investigated, including a possible inverse relationship
between bilirubin levels and the risk of Ml (such a finding has previously been described in
HIV-negative subjects) (3-5).

METHODS

The D:A:D is an observational study of >49,000 HIV-infected patients from 11 cohorts from
Europe, Australia, and the United States. The aim of the study is to investigate associations
between use of antiretroviral drugs and risk of cardiovascular and other major disease
events.

In this analysis we evaluate a possible association between cumulative exposure to ATV and
the rate of Ml or stroke. Poisson regression was used to investigate the association between
cumulative exposure to ATV and Ml and stroke after adjusting for known demographic and
clinical confounders, cumulative exposure to antiretroviral drugs and recent exposure to
nucleoside reverse transcriptase inhibitors. Follow-up started on the date of enrolment in the
D:A:D Study and ended at the earliest of: (i) a new Ml/stroke, (ii) death, (iii) six months after
last clinic visit, or (iv) 1t February 2011. A sensitivity analysis was performed to investigate a
potential modifying association with the latest bilirubin level, included as a categorical
covariate, based on the inverse association between bilirubin level and risk of Ml reported in
HIV-negative persons.

Fatal events*

83 (15.6)

1376 (100)

*Fatal events= events where death occurred within 31 days.

Table2 Characteristics of patients who are currently receiving or not receiving ATV,

Ml rate stratified by cumulative exposure to (i) any ATV, (ii)
ATV with ritonavir, and (iii) ATV without ritonavir

Rate/100 PYRS (95% CI)

expressed as % of total follow-up time

0.8

The rate of Ml varied from 2.80 [95% Cl: 2.6, 23.0]/1000 PYFU in those with no exposure to
ATV to 2.0 [1.2, 3.2]/1000 PYFU in those with >3 years exposure, with the rate of stroke being
1.7 [1.6,1.9] and 1.7 [1.0, 2.7]/1000 PYFU in these two groups (Figure 1 and 2).

Longer exposure to ATV was not associated with an increased risk of either Ml or stroke either
in univariate or in multivariable analyses (Table 3).

After excluding patients from three cohorts that did not provide any bilirubin measurements,
there was a total follow-up of 278,845 person-years. Estimates of the rate of MI, stratified by
latest bilirubin level in this subgroup of patients are shown in Table 3.

Further adjustment for the latest bilirubin level, in the subgroup of cohorts that provide these
data, had no impact on the size of the association with either Ml or stroke (Figure 3).

CONCLUSIONS

ATV was not associated with an increased risk of CVE, suggesting that previously reported
associations in the D:A:D Study with lopinavir and indinavir are unlikely to reflect a class-wide
association. We found no evidence that these findings were altered by adjustment for the
latest bilirubin level, although only limited data were available. Our findings may be
strengthened by the inclusion of individuals exposed to ATV for longer periods of time.
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ATV without RTV.

Table 3

Relative rate (RR) and 95% confidence interval (Cl) for association between
cumulative exposure to atazanavir (per additional year of exposure)
and the rate of myocardial infarction and stroke.

(i) All participating cohorts. (ii) Cohorts providing data on bilirubin levels

Myocardial infarction Stroke

pvalue RR p-value

(i) All cohorts
Unadjusted

Adjusted for exposure to
antiretroviral drugs,
demographic and clinical
factors*

(ii) Cohorts providing
bilirubin data
Unadjusted

Adjusted for exposure to
antiretroviral drugs,
demographic and clinical
factors?

Additionally adjusting for

088,104 032 1.02
087,105 030 0.90

0.98,1.05 0.74
0.81,1.01  0.07

0.87,1.04
0.86,1.04

0.92,1.14
0.82,1.03

0.86,1.05 0.83,1.05

latest bilirubin level
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Ml event rate stratified by latest bilirubin level

0.4

Rate/100 PYRS (95% Cl)

References Statisticians: CA Sabin*, AN Phllllps* A Mocroft, DA Kamara, C Smith

: : ; . 31%. Community representative: S Collin A o
1. Worm SW, Sabin CA, WePer R, Be|ss P, Lu.ndg.renJ. et al. J Infect Dis. 2010;201(3):318-30 NP S D:A:D coordinating office: SW Worm, L Ryom, R Brandt, J Tverland, JD Lundgren*¢ -~ *«@A
2. Tunstall-Pedoe H et al. Circulation (1994); 90: 583-612. RESE Member of the D:A:D Oversight Committee: B Powderly*, N Shortman*, R Rode*, D Butcher* &
3. Hopkins PN, Wu LL, Hunt SC et al. Arterioscler Thromb Vasc Biol 1996;16:250-5. Years of exposure Funding: ‘Oversight Committee for The Evaluation of Metabolic Complications of HAART’ with representatives Latest Bilirubin level (umol/L)
4. Tanaka M, Fukui M, Tomiyasu K, et al. Atherosclerosis 2009; 206:287-91 ATV witho TV from academia, patient community, FDA, EMEA and a consortium of "Abbott, Boehringer Ingelheim, Bristol-Myers o e e e e
5. Kimm H, Yun JE, Jo J, Jee SH. Stroke 2009;40:3422—7. Squibb, Gilead Sciences, ViiV Healtcare, Merck, Pfizer, F. Hoffmann-La Roche and Janssen Pharmaceuticals” Wy e wmy uem s

.e ? Rigshospitalet

Download poster at: www.cphiv.dk

COPENHAGEN HIV PROGRAMME




