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Objectives

We aimed to assess whether switching from 
the PI/r component to raltegraiver in HIV‐infected 
adults treated with combination therapy containing 
PI/r and sustained virological suppression in plasma 
HIV‐1 RNA below 50 copies/mL induced significant 
changes in cardiovascular biomarkers

Secondarily, we aimed to know whether there was 
any correlation between changes in plasma lipids 
and changes in cardiovascular biomarkers

Martinez E et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 834.



SPIRAL Cardiovascular Biomarkers 
Sub‐study: Participants

Stable HIV‐infected adults (≥18 years)
PI/r plus ≥2 non‐PI antiretrovirals

HIV‐RNA <50c/mL for ≥6 months
No prior RAL use

Patients Randomized (n=282)

Study drug discontinuation before w48
Lack of paired samples

RAL (n=119) PI/r (n=114)

RAL (n=139) PI/r (n=134)

n=13
n=7

n=14
n=6

RAL (n=142) PI/r (n=140)

Excluded (protocol violation)n=3 n=3

Martinez E et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 834.

Characteristic of Participants

RAL (n=119) PI/r (n=114)
Age, years (IQR) 43 (40‐49) 44 (40‐50
Men (n, %) 94 (79) 83 (73)

NRTI Backbone at Entry (n, %)
3TC/FTC plus TDF
3TC/FTC plus ABC
3TC/FTC plus AZT
Other

69 (58)
24 (20)
9 (8)

17 (14)

64 (54)
23 (20)
10 (9)
17 (15)

PI/r at Entry (n, %)
LPV/r
ATV/r
Other

52 (44)
45 (38)
22 (18)

54 (47)
40 (35)
20 (18)

Patients on 1st ART (n,%) 15 (13) 14 (12)
ART Exposure, Years (Median, Range) 10 (5‐12) 10 (6‐12)

PI Exposure, Months (Median, Range) 31 (19‐45) 30 (17‐50)

Previous Suboptimal ART or Virological Failure (n, %) 68 (55) 55 (48)
Patients with AIDS (n, %) 43 (36) 42 (37)

Martinez E et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 834.



Biomarkers and Lipids Measured at 
Baseline and 48 Weeks

Inflammation Endothelial dysfunction
Insulin Resistance Hypercoagulability

hsCRP, MCP‐1
OPG, IL‐6

TNF‐alpha, IL‐10

ICAM‐1, VCAM‐1
E‐Selectin, P‐Selectin
Insulin, Adiponectin

D‐dimer

Lipids
(Fasting Triglycerides, total Cholesterol, LDL Cholesterol, HDL Cholesterol

Initiation Progression Complication

Martinez E et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 834.

Biomarkers: Median Difference of Percent 
Change RAL Minus PI/r (95% CI)

‐70
‐60
‐50
‐40
‐30
‐20
‐10
0
10
20

P<0.0001

P=0.0003
P=0.0024

P<0.0001

P=0.7773

P=0.0011

P=0.1255
P=0.8671

P=0.2174
P=0.38650

P=0.2025

P<0.0001

P=0.0187
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Lipids: Median Difference of Percent 
Change RAL Minus PI/r (95% CI)

‐40
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‐10

0

10

Triglycerides Total
Cholesterol

LDL
Cholesterol

HDL
Cholesterol

Total/HDL
Cholesterol

P<0.0001

P<0.0001

P=0.0069 P=0.0017

P=0.1000

Martinez E et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 834.

Correlations Between 
Δ Biomarkers and Δ Lipids

Sperman’s rho
Δ Triglycerides Δ Total Cholesterol Δ LDL Cholesterol Δ HDL Cholesterol

ΔhsCRP ‐ ‐ 0.24 (P=0.0016) ‐

ΔMCP‐1 ‐ 0.16 (P=0.032) ‐ 0.18 (P=0.020)

ΔOPG ‐ ‐ ‐ ‐

ΔIL‐6 ‐ ‐ ‐ ‐

ΔIL‐10 ‐ ‐ ‐ ‐

ΔTNF‐alpha ‐ ‐ ‐ ‐

ΔICAM‐1 ‐ ‐ ‐ ‐

ΔVCAM‐1 ‐ ‐ ‐ ‐

ΔE‐selectin ‐ ‐ ‐ ‐

ΔP‐selectin ‐ ‐ ‐ ‐

Δadiponectin ‐ ‐ ‐ ‐

ΔInsulin 0.28 (P=0.0001) 0.2125 (P=0.004) ‐ ‐

ΔD‐dimer ‐ ‐ ‐ ‐
Only correlations showing a P value of <0.05 are shown

Martinez E et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 834.



Conclusions

Switching from PI/r to RAL in SPIRAL study let not 
only to significant changes in plasma lipids but 
also to significant changes in several cardiovascular 
biomarkers associated with inflammation, insulin 
resistance and hypercoagulability, although not in 
those associated with endothelial dysfunction

There were few and weak significant correlations 
between changes in lipids and changes in biomarkers 
suggesting that decreases in inflammation, insulin 
resistance, and hypercoagulability biomarkers were 
rather independent of lipid changes

Martinez E et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 834.

DAD

Previous analysis found PIs associated with increase CV risk

Did not include ATV or ATV/r

Now has sufficient numbers

Includes over 49,000 patients, with 37,000 person‐years 
follow‐up on ATV

Results: no association of ATV or ATV/r with increase risk of 
MI or stroke, contrasting with IPV/r and IDV/r

(No reduced risk found with increase Bilirubin)

Montefore A  et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 823.



•

 

At weeks 24 and 96, there was a statistically significant decrease in the 
co-primary endpoints (sTNFR-II & sVCAM-1) and in TNF-, sTNFR-I, and 
sICAM-1 levels within all arms, without differences between ABC/3TC 
and TDF/FTC or ATV/r and EFV 

•

 

hsCRP
•

 

At week 24 and 96, significant increases in hsCRP

 

were seen only 
within the ABC/3TC+EFV arm (p=0.002)

•

 

At week 24 and 96, hsCRP

 

significantly increased within the 
ABC/3TC arms (3rd drugs combined)(p≤0.016), with a significant 
difference between ABC/3TC vs. TDF/FTC (p ≤0.021)

•

 

At week 24, but not 96, hsCRP

 

increased (p=0.008) in EFV arms 
(NRTIs

 

combined), with significant difference between EFV and 
ATV/r (p=0.009)

•

 

Sensitivity analyses excluding subjects with suspected 
hypersensitivity reaction and subjects with HIV-1 RNA ≥50 
copies/mL

 

yielded similar results
•

 

IL-6
•

 

At week 24, significant decreases were seen in both TDF/FTC-

 

containing arms (p≤0.020), without changes in the ABC/3TC-

 

containing arms (p ≥0.67)
•

 

At week 96, significant decreases were seen in all arms (p≤0.026). 
•

 

At week 24, but not 96, significantly smaller decreases in IL-6 were 
seen for ABC/3TC (combining 3rd drugs) vs. TDF/FTC (p=0.019).

•

 

At weeks 24 and 96, there was no significant difference (p≥0.80) in 
IL-6 change for ATV/r vs. EFV (combining NRTIs)  

•

 

Adjustment for demographics and baseline CD4, HIV-1RNA and 
biomarker level did not change the results

•

 

AT analyses yielded similar results except for a significantly smaller 
decrease in IL-6 for ABC/3TC vs. TDF/FTC at week 96 (p=0.040) 

•

 

Limitations: a) the number of comparisons;  b) sample selected based 
on post randomization data; c) amount of missing data, especially at 
week 96 (n=236 week 24, n=205 week 96).

This research was supported by NIH grants U01AI068636, AI068634,

 

AI38855, 
AI065348, GlaxoSmithKline and Gilead.
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•Primary objective 
•

 

Compare randomized NRTI components (ABC/3TC vs. 
TDF/FTC with 3rd drug combined) changes from 
baseline to week 24 in sVCAM-1 and sTNFR-II. 

• Secondary objectives 
•

 

Compare changes in sTNFR-I, TNF-α, hsCRP, IL-6, 
and sICAM-1 at 24 weeks 

•

 

Compare changes in markers at week 96
•

 

Compare changes EFV vs. ATV/r  

Results
Study Participants and Design
•

 

A5224s (n=269) was a metabolic substudy

 

of A5202 in 
which ART-naïve subjects ≥16 years old with HIV-1 
RNA>1,000 copies/mL

 

were randomized in a double-

 

blinded fashion to co-formulated TDF/FTC or ABC/3TC, 
along with open-labeled EFV or ATV/r

•

 

A5224s biomarker substudy

 

(n=244) included all subjects 
with available stored plasma at baseline and week 24 
and/or 96 

•

 

A5224s excluded untreated endocrine diseases and 
diabetes mellitus

•

 

Study duration was 96 weeks after the last subject enrolled 
into A5202

Biomarkers Assays
•

 

Used plasma samples stored at -80°C without prior thawing
•

 

Assays performed at Johns Hopkins, Baltimore, MD, USA.
•

 

We measured hsCRP

 

by a highly sensitive ELISA , and IL-

 

6, sTNFR-I and II, and the endothelial activation markers 
soluble vascular cellular and intercellular adhesion 
molecules (sVCAM-1 & sICAM-1) by enzyme-

 

immunosorbent

 

assay 
Data Analysis
•

 

Analyses were intent-to-treat (analyzed with available data, 
without regard to ARV treatment status) supplemented by 
as-treated 

•

 

Comparisons were based on a factorial design with the 2 
factors of NRTIs

 

(ABC/3TC vs. TDF/FTC) and 3rd drug 
(ATV/r vs. EFV) as there was no evidence of factor 
interactions

•

 

Due to the highly skewed distributions, biomarkers were 
analyzed loge

 

-transformed

 

to normalize their distributions  
•

 

The estimated mean change from baseline of loge

 

-

 

transformed biomarkers was exponentiated

 

to obtain the 
estimated mean fold change within a component (or arm). 

•

 

The estimated mean difference between components (or 
arms) of change from baseline in loge

 

-transformed 
biomarkers were exponentiated, subtracted by 1, and 
multiplied by 100 to obtain the estimated percent difference 
between the two mean fold changes

Methods
BACKGROUND: The effect of initiation of different antiretroviral 
regimens on inflammation markers has not been fully assessed.

METHODS: A5202 randomized 1857 treatment-naive subjects to 
blinded ABC/3TC or TDF/FTC with open-label EFV or ATV/r in a 
factorial design. Substudy

 

A5224s compared changes in inflammation 
markers from baseline to week 24 in ABC/3TC vs. TDF/FTC-

 

containing arms. Secondary endpoints included changes from 
baseline to week 96 and comparisons of EFV vs. ATV/r-containing 
arms. Primary analyses were intent-to-treat. Statistical tests used 2-

 

sample t-tests and linear regression. All analyses were prespecified.

RESULTS:

 

A5224s included 244 A5202 subjects; 85% male, 48% 
white non-Hispanic, median age 39 years, HIV-1 RNA 4.6 log10 
copies/mL, CD4 240 cells/µL, high-sensitivity C-reactive protein 
(hsCRP) 1.70 mg/L, and interleukin-6 (IL-6) 0.79 pg/mL. There were 
no significant interactions between the NRTIs

 

and the EFV and ATV/r 
components for any of the inflammation markers at weeks 24 or 96

 

(all 
p≥0.23). Soluble TNF receptors (sTNFR-I and -II), TNF-, and the 
adhesion molecules sVCAM-1 and sICAM-1 decreased significantly at 
weeks 24 and 96, without significant differences between regimen

 

components at either time point (p ≥0.44). At week 24, ABC/3TC-

 

containing arms had a greater mean fold change in hsCRP

 

than 
TDF/FTC (1.43 vs. 0.88); estimated mean fold change percent 
difference () 61.5% [95% CI 13.6%, 129.5%]; p=0.008, which 
remained significant at week 96 (p=0.02). A post-hoc analysis did not 
detect a differential NRTI effect between subjects with (n=168) and 
without (n=68) HIV-1 RNA <50 copies/mL

 

at week 24 (p=0.7). At week 
24 (but not week 96), EFV-containing arms had a greater mean fold 
change in hsCRP

 

than ATV/r (1.41 vs. 0.88); = 60.2% [12.6%, 
127.7%]; p=0.009. IL-6 decreased significantly at week 24 in the 
TDF/FTC arms, but not in the ABC/3TC arms (p= 0.02 for between-

 

arms differences). At week 96, however, similar decreases were seen 
in both NRTI arms (p= 0.11 for between-arms differences). Changes in 
IL-6 were not significantly different between ATV/r and EFV arms at

 

either time point (p ≥0.9). 

CONCLUSIONS: Soluble TNF receptors and adhesion molecules 
decreased following treatment initiation and did not significantly differ 
by regimens. Less favorable effects are seen on hsCRP

 

and IL-6 
when initiating ABC/3TC vs. TDF/FTC and on hsCRP

 

with EFV vs. 
ATV/r. Further work is ongoing to define the clinical significance of 
these findings.

Background

Abstract

•

 

HIV+ patients experience high rates of non-AIDS complications 
linked to heightened inflammation

•

 

The increased risk of CVD with ABC seen in some studies remains 
unexplained with conflicting data regarding the differential effect of 
ABC on inflammation

•

 

We compared changes in several inflammation markers in the 
context of a large randomized ART-initiation trial of 96 week 
duration

•

 

ART initiation results in an overall decrease in inflammation markers, 
with the exception of hsCRP, which remains unchanged or even 
increased in the ABC/3TC + EFV arm

•

 

We have shown in a randomized study a differential effect on some 
inflammation markers, with less favorable response in those receiving 
ABC/3TC-

 

and EFV-containing regimens. 

•

 

Further ongoing investigations will clarify the clinical significance of 
these findings.

•

 

In this era of potent ART, effectively suppressing inflammation should 
become an important goal of therapy and as such, understanding the 
specific impact of antiretroviral agents on inflammation should not be 
overlooked.

Table 1: Baseline Characteristics of Study Subjects

Figure 1: Mean fold change in sICAM, sVCAM, TNF-, sTNFR-I, and sTNFR-II with 95% 
confidence intervals (CI) for the means at weeks 24 and 96 for the four treatment arms.

Figure 2: Mean fold change in hsCRP and IL-6 with 95% confidence intervals (CI) for 
the means at weeks 24 and 96 by NRTI and NNRTI/PI components, and for the 4 
treatment armsEFV + TDF/FTC

 

(N=61)

EFV + 
ABC/3TC

 

(N=64)

ATV/r + 
TDF/FTC

 

(N=57)

ATV/r + 
ABC/3TC

 

(N=62)
Total

 

(N=244)
P-

 

Value

Male sex, n (%) 50 (82%) 52 (81%) 50 (88%) 56 (90%) 208 (85%) 0.41a

Age (years) 
Median (Q1, Q3)

42 
(34, 45)

39
(31, 45)

38
(31, 44)

37 
(29, 43)

39
(31, 44)

0.24b

Race/Ethnicity, n (%)
White Non-Hispanic
Black Non-Hispanic
Hispanic (Regardless of Race)
Other

34 (56%)
19 (31%)
7 (11%)
1 (2%)

32 (50%)
17 (27%)
13 (20%)

2 (3%)

24 (42%)
18 (32%)
12 (21%)

3 (5%)

27 (44%)
26 (42%)
8 (13%)
1 (2%)

117 (48%)
80 (33%)
40 (16%)

7 (3%)

0.38a

BMI (kg/m2)
Median (Q1, Q3)

24.9 
(21.6, 27.1)

24.9 
(22.6, 28.5)

24.6 
(21.7, 28.0)

25.3 
(21.7, 28.9)

24.8 
(21.7, 28.1)

0.85b

CD4 (cells/mm3)
Median (Q1, Q3)

250 
(139, 338)

225 
(124, 360)

234 
(99, 300)

218
(60, 332)

240 
(106, 335)

0.70b

HIV-1 RNA (log10

 

copies/mL)
Median (Q1, Q3)

5 (4, 5) 5 (4, 5) 5 (4, 5) 5 (4, 5) 5 (4, 5) 0.91b

Screening HIV-1 RNA 
< 100,000 copies/mL, n (%)

36 (59%) 40 (63%) 32 (56%) 35 (56%) 143 (59%) 0.89a

Fasting glucose (mg/dl)
Median (Q1, Q3)

83 
(77, 88)

85
(78, 90)

88 
(81, 94)

82 
(78, 89)

84 
(78, 90)

0.072b

Fasting LDL-cholesterol 
(mg/dl) 
Median (Q1, Q3)

101 
(83, 121)

90 
(76, 119)

90 
(70, 121)

89
(67, 105)

92 
(74, 118)

0.23b

Current smoking, n (%) 21 (42%) 24 (44%) 22 (42%) 18 (38%) 85 (41%) 0.94a

Hepatitis C antibody positive, n 
(%)

3 (5%) 7 (11%) 3 (5%) 6 (10%) 19 (8%) 0.49a

hsCRP (ug/mL)
Median (Q1, Q3)

1.7 
(0.7, 5.5)

1.7 
(0.5, 3.1)

2.0 
(0.8, 4.8)

1.7 
(0.8, 3.2)

1.7 
(0.7, 4.0)

0.58b

IL-6 (pg/mL)
Median (Q1, Q3)

0.8
(0.5, 1.4)

0.7 
(0.5, 1.3)

0.9 
(0.6, 1.4)

0.8 
(0.5, 1.2)

0.8 
(0.5, 1.4)

0.44b

sICAM-1 (ng/mL)
Median (Q1, Q3)

323
(270, 374)

357 
(271, 423)

329 
(261, 447)

329 
(269, 395)

330 
(267, 402)

0.59b

sTNF-RI (pg/mL)
Median (Q1, Q3)

1,364
(1,152, 1,502)

1,294 (1,125, 
1,536)

1,224 
(998, 1,681)

1,230
(1,102, 1,490)

1,277 
(1,105, 1,538)

0.68b

sTNF-RII (pg/mL)
Median (Q1, Q3)

5,147 
(4,094, 7,470)

6,059 
(4,594, 7,724)

5,074 
(3,605, 8,351)

5,251 
(3,609, 7,959)

5,351 
(3,965, 7,756)

0.35b

sVCAM-1 (ng/mL)
Median (Q1, Q3)

1,110
(943, 1,511)

1,291 
(996, 1,726)

1,160 
(964, 1,661)

1,157 
(918, 1,508)

1,187
(939, 1,599)

0.29b

TNF-α

 

(pg/mL)
Median (Q1, Q3)

10.2 
(8.0, 14.3)

11.6
(9.4, 15.5)

11.3
(8.2, 18.1)

11.2 
(7.5, 13.9)

11.0
(8.2, 14.7)

0.43b

a Fishers Exact Test
b Kruskal-Wallis test
No significant differences between the arms (p ≥

 

0.07)

Figure 3: Week 0 and Week 24 hsCRP for ABC/3TC and TDF/FTC. (A) Distribution 
by hsCRP (mg/liter) values. Black bars represent median values. (B) Distribution 
by American Heart Association Risk categories. From bottom to top: hsCRP <1 
mg/liter (low risk),

 

1–3 mg/liter (average risk),

 

>3 mg/liter (high risk),

 

and >10 
mg/liter.
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Summary of Results

ConclusionsFigure 1. Mean fold change in sICAM, sVCAM, TNF-, sTNFR-I, and sTNFR-II by Intent-to-

 

Treat Analysis with 95% confidence intervals (CI) for the means at weeks 24 and 96 for the 
four Treatment Arms.



MI Rate Stratified by Cumulative Exposure to (i) 
and any ATV, (ii) ATV with Ritonavir, and (iii) ATV 
Without Ritonavir
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Statins in Diseases of Aberrant 
T‐cell Activation

Rheumatoid Arthritis (2 RCTs)
Reduced Disease Activity Score
Mediated by Reduction in inflammatory parameters (IL‐6, TNF‐α, CRP)

Kaiser Permanente Case‐Control Study
259 cases of lymphoma
1295matched controls
→ 45% reduction in NHL with statin use

aHR 0.55 (95% CI: 0.31‐0.95)

Johns Hopkins HIV Clinical Cohort
1538 person on suppressive HAART
85 deaths
→ 3‐fold reduction in mortality with statin use

Adjusted relative hazard 0.33 (95% CI: 0.14‐0.76)

McCarey et al. Lancet 2001; 363;2015‐21; E. Barcary et al. Journal of Rheum, 2011;38:229‐235

Analysis Plan:
Marginal Structural Model Methodology

Observational studies are fraught with bias 
due to confounding

Time‐dependent covariates, particularly those 
that are related to both the exposure and the 
outcome may confound results
Examples: Age, LDL Cholesterol, Blood Pressure

IPTW and IPCW were used to create a 
pseudopopulation in which this confounding is 
not present

Overton TE  et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 124.



Malignancy Endpoint Analysis 
Effect of Statins (89 Events)

1.03 (0.52‐2.03)

0.71 (0.36‐1.37)

0.43 (0.19‐0.94)

Estimated HR (95% CI)Analysis

Unweighted, 
Unadjusted

Unweighted, 
Baseline Adjusted

Weighted, 
Baseline Adjusted

0.25 1.00 3.00

Statin Better No Statin Better
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Conclusion

Statin therapy was associated with a non‐significant 
reduction in time to first non‐AIDS events or death

19% if early events excluded; 12% if early events included

Suggestion of benefit in malignancies
Effect was attenuated by inclusion of early events

Although not statistically significant, the observed effect 
increased with age and was influenced by nadir CD4 counts

Additional studies are needed to evaluate the potential 
benefit for HIV‐infected patients

Focus on persons of older age with LDLc <130
Consider CD4 nadir as a stratification parameter

Overton TE  et al. 19th CROI;  Seattle, WA; March 5‐8, 2012; Abst. 124.
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