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• Male, born 1973
• HIV+ 11/2013, sexual transmission
• Antiretroviral history:

Period Regimen Reason for discontinuation
2013-2013: ABC/3TC + Efavirenz sleep disturbances
2013-2015:   ABC/3TC + Nevirapine low-level viral rebound
2015-2017:   ABC/3TC + Lopinavir/rit simplification for convenience
2017-: ABC/3TC + Darunavir/cobi

Patient’s HIV and cART history

2023



•The patient feels great.

•He accepts and tolerates his

antiretroviral regimen.

•He is not taking any chronic

medication other than antiretroviral 

therapy

•Smoker since a teenager, but has 

substantially reduced number of 

cigarettes per day

Smoker 10 cigarettes per day

No illicit drugs

Blood pressure 140/80 mmHg

No hypertension, no diabetes

BMI 25 kg/m2

Total cholesterol 240 mg/dL

HDL cholesterol 40 mg/dL

LDL cholesterol 180 mg/dL

MDRD GFR 70 mL/min/1.73m2

No proteinuria

Patient’s characteristics



https://www.eacsociety.org/media/final2021eacsguidelinesv11.0_oct2021.pdf
https://gesida-seimc.org/wp-

content/uploads/2022/05/GuiaGeSIDAPlanNacionalSobreElSidaRespectoAlTratamientoAntirretroviralEnAdultosInfectadosPorElVirusDeLaInmunodeficienciaHum
anaActualizacionEnero2022.pdf

Prevention and management of co-morbitities in 
PWH

https://www.eacsociety.org/media/final2021eacsguidelinesv11.0_oct2021.pdf
https://gesida-seimc.org/wp-content/uploads/2022/05/GuiaGeSIDAPlanNacionalSobreElSidaRespectoAlTratamientoAntirretroviralEnAdultosInfectadosPorElVirusDeLaInmunodeficienciaHumanaActualizacionEnero2022.pdf
https://gesida-seimc.org/wp-content/uploads/2022/05/GuiaGeSIDAPlanNacionalSobreElSidaRespectoAlTratamientoAntirretroviralEnAdultosInfectadosPorElVirusDeLaInmunodeficienciaHumanaActualizacionEnero2022.pdf
https://gesida-seimc.org/wp-content/uploads/2022/05/GuiaGeSIDAPlanNacionalSobreElSidaRespectoAlTratamientoAntirretroviralEnAdultosInfectadosPorElVirusDeLaInmunodeficienciaHumanaActualizacionEnero2022.pdf


https://www.eacsociety.org/guidelines/eacs-guidelines/eacs-guidelines.html

Assessment of HIV-positive persons at initial & subsequent visits

In addition to data collection regarding: medical history, HIV disease and co-infections

EACS guidelines:
Screening for co-morbitities



Triant V et al. J Clin Endocrinol Metab 2007

* Adjusted for age, gender, race, hypertension, diabetes and dyslipidaemia. 
Proportion of patients with hypertension, diabetes and dyslipidemia significantly higher in HIV+ vs HIV- cohort

RR 1.75
p <0.0001*
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2-fold higher risk of myocardial infarction in HIV+ 
patients vs. general population



Kidney Bone CV Cancer Cognitive

Screening
Blood & 
Unine

chemistry

DEXA 
+/- FRAX 

score

Framingham
(or similar) 

score

No
(cytology
cervical 
cancer)

No
(psychometric

tests?)

Prediction of 
clinical
problem

Accurate Less
accurate

More
innaccurate

More
innacurate
or lacking

Lacking

Differences in the screening of comorbidities in HIV-
infected persons

Personal communication, Esteban Martinez



FRAMINGHAM score Patient 
case

Age,
years

50

Gender,
male/female

Male

Smoker,
yes/no

Yes

Systolic blood
pressure, mmHg

140

Total cholesterol,
mg/dL(mmol/L)

240
(6.2)

HDL cholesterol,
mg/dL (mmol/L)

40
(1.0)

CHD Risk Score
at 10 years (%) 20%

Modifiable risk factors

Smoker 10 cigarettes per day

Alcohol 2-3 wine glasses per day

No illicit drugs

Blood pressure 140/80 mmHg

No hypertension, no diabetes

BMI 25 kg/m2

Total cholesterol 240 mg/dL

HDL cholesterol 40 mg/dL

MDRD GFR 70 mL/min/1.73m2

No proteinuria

Cardiovascular screening

ECG: Normal



HIV Infection

ART

Dyslipidemia Abnormal fat IR/Diabetes

Smoking, Co-infections, Drug use

 Coronary Plaque

Traditional factors explain a lot of CVD in HIV pts, 
…but not all

Courtesy of Steven Grisnpoon



Residual Viral
Replication

Microbial
Translocation

T-cell Activation Monocyte Activation

 High-Risk Plaque

Immune
Deficiency

 Inflammation

Coronary computed
tomography angiography

18F-FDG-PET

New paradigm for atherosclerosis in HIV pts

Courtesy of Steven Grisnpoon

but not ready for prevention scores yet!



Law MG, et al. 11th CROI. 2004. Abstract 737.
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Risk of myocardial infarction in HIV-infected patients 
can be estimated with the Framingham score

D:A:D Study

Law MG et al. HIV Med 2006
Framingham score: gender, smoking, age, systolic BP, total and HDL cholesterol
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Pelchen-Matthews A et al. AIDS 2018

CVDEuroSIDA

Age is the most important risk factor



If non-smoking you need to be almost 
15y older to have the same CV risk

Man, ³50y, smoker = risk >10% Woman, any age, even smoker = risk <10%

http://cvdrisk.nhlbi.nih.gov/

However, Framingham does not 
include HIV-specific factors

• Immune status
• Increased inflammatory markers
• Insulin resistance
• Time on HAART

Men have worse CV risk than women



Calculation of 10-year CHD Risk

TC 
mmol/l 
(mg/dL)

Points at 
age 20-

39

Points at 
age 40-

49

Points at 
age 50-

59

Points at 
age 60-

69

Points at 
age 70-

79

<4.1 
(160) 0 0 0 0 0

4.1-5.1 
(160-
199)

4 3 2 1 0

5.2-6.2 
(200-
239)

7 5 3 1 0

6.2-7.2 
(240-
279)

9 6 4 2 1

≥ 7.2 
(280) 11 8 5 3 1

HDL-C 
mmol/l
(mg/dL)

Points

≥ 1.55 
(60) -1

1.29-
1.53 (50-

59)
0

1.03-
1.27 (40-

49)
1

< 1.03 
(40) 2

Years Points

20-34 -9

35-39 -4

40-44 0

45-49 3

50-54 6

55-59 8

60-64 10

65-69 11

70-74 12

75-79 13

NCEP Expert Panel on Detection. Evaluation and Treatment of High 
Blood Cholesterol in Adults. JAMA 2001; 285: 2486-97

Step 1: age

Systolic BP 
(mmHg)

Points if 
untreated

Points if 
treated

< 120 0 0

120-129 0 1

130-139 1 2

140-159 1 2

≥ 160 2 3

Step 2: total-cholesterol

Step 3: HDL-cholesterol

Step 4: systolic blood pressure

Points 
at age 
20-39

Points 
at age 
40-49

Points at 
age 50-

59

Points 
at age 
60-69

Points at 
age 70-

79

Nonsmoker 0 0 0 0 0

Smoker 8 5 3 1 1

Step 5: smoking status

Calculation of 10-year CHD in men risk using the Framingham risk equation



http://www.hivpv.org/Home/Tools/tabid/91/ctl/ExamView/mid/500/eid/0/lid/0/Default.aspx

CV score developed from
D:A:D study

11.8%



Low-risk countries High-risk countries

Total cholesterol (mmol/L) 

180
160
140
120
180
160
140
120
180
160
140
120
180
160
140
120
180
160
140
120

Systolic
blood

pressure

http://www.escardio.org

SCORE estimates risk of CV 
death (used in Europe)



2013 ACC/AHA score may estimate CV events better 
than Framingham score

Triant V et al. 22nd CROI 2015: abstract 751
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Partners HealthCare System HIV longitudinal cohort (n=2270), comprised of patients 
seen at Brigham & Women’s Hospital or Massachusetts General Hospital in Boston, MA



http://tools.cardiosource.org/ASCVD-Risk-Estimator/

ASCVD estimator based on 2013 ACC/AHA 
guidelines (used in US)



Optimal CV risk score for HIV-infected patients

Type 1

Type 2

Crane H et al. CROI 2016



Nr of patients 108
Age, years (IQR) 46 (40-52)
Current smoking (%) 50
Total cholesterol (mg/dL) 175
LDL cholesterol (mg/dL) 98
HDL cholesterol (mg/dL) 49
10-year Framingham score, % (IQR) 3 (1-5)
10-year ASCVD score, % (IQR) 3.3 (1.6-6.6)
CD4 cells/mm3 528
Viral load (copies/mL) <50
Patients with any coronary plaque (%) 45
Patients with high-risk plaques (%) 36
Statins recommeded 2004 ATP III (%) 8
Statins recommended 2013 ACC/AHA (%) 21

Zanni MV et al. AIDS 2014

Risk of subclinical CV disease is higher than 
predicted



http:// www.europeanaidsclinicalsociety.org/images/stories/EACS-Pdf/EACSGuidelines-v6.1-English-Nov2012.pdf

EACS prior to 2015



http://www.eacsociety.org/files/2015_eacsguidelines_8_0-english_rev-20160124.pdf

EACS from 2015 on



https://www.eacsociety.org/files/guidelines-10.1_30032021_1.pdf

EACS from 2015 on





http://tools.cardiosource.org/ASCVD-Risk-Estimator/

Adults 40 to 75 years of age with LDL-C 70 to 189
mg/dL with no diabetes and estimated 10-year
ASCVD risk ≥7.5% should be treated with
moderate to high-intensity statin therapy

ASCVD estimator
(based on 2013 ACC/AHA guidelines)





Intima media thickness or plaques 
with carotid US

Pulse wave velocity

Calcium coronary
calcifications

ABI 

How to assess subclinical atherosclerosis? 















Kim ES et al. Cleve Clin J Med. 2012





Radiation Protection in Diagnostic Radiology Dtsch Arztebl Int 2008









Consider potential for drug-drug interactions 
between ARVs and other drugs

High Moderate Low/No

ATV/rit NVP NRTIs (all)

DRV/rit EFV RPV

ATV/cobi ETV MVC

DRV/cobi RAL

EVG/cobi DTG

http://www.eacsociety.org/files/2015_eacsguidelines_8_0-english_rev-20160124.pdf



http:// www.europeanaidsclinicalsociety.org/images/stories/EACS-Pdf/EACSGuidelines-v6.1-English-Nov2012.pdf

Risk of interactions
between statins and PI/r or NNRTI



Health effects of tobacco smoking go beyond 
cardiovascular disease

http://www.cdc.gov/tobacco/data_statistics/fact_sheets/health_effects/effects_cig_smoking/



Public domain at www.imgur.com



Major steps to intervention on smoking cessation

U.S. Public Health Service. Agency for Healthcare Research and Quality. 
http://www.ahrq.gov/clinic/tobacco/5steps.htm



Anti-smoking campaign messages may be explicit 
enough to make smokers aware of quitting

Anti-smoking campaign cartoons, Queensland 2014 and Australia 2012 



Smoking cessation studies in HIV patients

Calvo-Sanchez M, Martinez E. HIV Med 2015



• Analysis of MI risk with ABC pre and post 3/08 in D:A:D cohort
• There were trends to less ABC use in high risk individuals post 3/08
• RR with ABC 1.98 (1.72-2.29), Pre 3/08 1.97, Post 3/08 1.97
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ABC and MI risk persists in D:A:D despite change in 
ABC use

Sabin C et al. 21st CROI 2014: abstract 747LB



ABC exposure and risk of CV events 

Alvarez A et al. AIDS 2017



Abacavir and myocardial infarction: Pathogenesis

Alvarez A et al. AIDS 2017



Approximately one third of the PI-related excess risk 
for MI in D:A:D is due to DM, HT, or lipids

Adjusted Model 1 Adjusted Model 2

Relative Rate

(95% CI)
P Value

Relative Rate

(95% CI)
P Value

Exposure to PIs (per year) 1.16 (1.10-1.23) <0.001 1.10 (1.04-1.18) 0.002

Age (per 5 yr) 1.39 (1.31-1.46) <0.001 1.32 (1.23-1.41) <0.001

Male sex 1.91 (1.28-2.86) 0.002 2.13 (1.29-3.52) 0.003

BMI >30 kg/m2 1.70 (1.08-2.69) 0.02 1.34 (0.77-2.34) 0.31

Family history of CHD 1.56 (1.10-2.23) 0.01 1.40 (0.96-2.05) 0.08

Smoking status

Current 2.83 (2.04-3.93) <0.001 2.92 (2.04-4.18) <0.001

Former 1.65 (1.12-2.42) 0.01 1.63 (1.07-2.48) 0.02

Previous cardiovascular event 4.30 (3.06-6.03) <0.001 4.64 (3.22-6.69) <0.001

Diabetes mellitus - - 1.86 (1.31-2.65) <0.001

Hypertension - - 1.30 (0.99-1.72) 0.06

Total cholesterol (per mmol/L increase) - - 1.26 (1.19-1.35) <0.001

HDL cholesterol (per mmol/L increase) - - 0.72 (0.52-0.99) 0.05

D:A:D Study Group. Clin Infect Dis 2008
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The distinctive lipid effect of ATV/r is an increase in 
triglycerides, but not cholesterol



p=0.014
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Podzamcer et al. 11th IWADRCHIV 2009, Philadelphia, USA, poster P29
Podzamczer et al. EACS 2009, Cologne, Germany, oral presentation PS10/3

ARTEN study

The distinctive lipid effect of ATV/r is an increase in 
triglycerides, but not cholesterol



ATV/r + TVDTDF/FTC/EVG/c TDF/FTC/EFV

(P=0.001)

(P=0.064)

(P=0.002)

TDF/FTC/EVG/c vs 
TDF/FTC/EFV

Triglycerides

(P=0.003)
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TDF/FTC/EFV vs 
ATV/r+TDF/FTC

Zolopa A, et al. 20th CROI; Atlanta, GA; March  3-6, 2013

Studies 102 and 103

The distinctive lipid effect of ATV/r is an increase in 
triglycerides, but not cholesterol



Ryom L et al. 24th CROI; Seattle, WA; 2013

Association between CVD and cummulative
ATV/r or DRV/r use



Hs-CRP Declined with ATV/r and RAL D-dimer Declined with ATV/r and DRV/r
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Kelesidis T, et al. 20th IAC; Melbourne, Australia; July 20-25, 2014

ACTG 5257

Less inflamation and hypercoagulability with ATV/r



Common carotid artery CIMT (ITT): 
Mean change (95% CI)

ATV/r
RAL
DRV/r
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• ATV/r progressed more 
slowly than DRV/r  
(ATV/r (8.2 μm/year 
95% CI [5.6‒10.8]) vs 
DRV/r (12.9 μm/year 
[10.3‒15.5]); p=0.013)

• Intermediate 
progression for RAL 
(10.7 μm/year [9.2‒12.2] 
(p=0.15 vs ATV/r; 
p=0.31 vs DRV/r)

*CIMT is used as a measure of atherosclerotic cardiovascular disease
CIMT: Carotid intima-media thickness

C
IM

T 
μm

Stein JH, et al. ACC 2014; Abstract 147. Available at: http://content.onlinejacc.org/article.aspx?articleid=1855995

ACTG 5260s

Slower progression of cIMT with ATV/r vs. DRV/r



• PI switch:

PI ÞABC (CNA30017)

PI ÞNVP, EFV, o ABC (NEFA)

PI / PIr Þ ATV (SWAN)

LPV/r Þ ATVr (ATAZIP)

LPV/r or FPV//r Þ ATVr or DRV/r (LARD)

ATV/r ÞATV (ARIES)

LPV/r ÞRAL (SWITCHMRK)

PI/r ÞRAL (SPIRAL)

PI/r-based ÞRPV/TDF/FTC (SPIRIT)

PI/r-based Þc/EVG/TDF/FTC (STRATEGY-PI)

• EFV switch:

EFV ÞNVP (SIROCCO)

EFV ÞETV (SWITCH-EE)

• AZT or ABC switch:

AZT/3TC ÞTDF/FTC (SWEET)

ABC/3TC ÞTDF/FTC (ROCKET)

Switching studies showing evidence for 
improvement in plasma lipids

Most studies did not require hyperlipidemia among inclusion criteria
Lipids decrease limited and may not translate into CV risk decrease



Martinez E et al. AIDS 2010

RAL arm in SPIRAL led to ¯total-to-HDL cholesterol
ratio



Median difference of percent change RAL minus PI/r (95% CI)

Martinez E et al. AIDS 2012

• Generally modest or no significant correlation between changes in biomarkers
and changes in lipids

SPIRAL Biomarkers Sub-study

Switching from PI/r to RAL decreased CV 
biomarkers



Fisher M et al. 11th International Congress on Drug Therapy in HIV Infection, Glasgow, 2012

Switch to RPV/TDF/FTC in SPIRIT led to ¯total-to-
HDL cholesterol ratio



Change From Baseline in Fasting Lipids at Week 48

Total-c LDL-c Triglycerides HDL-c 

Baseline: median, Q1, Q3 (mg/dL)

E/C/F/TDF (n=107) 182 (160, 206) 115 (96, 139) 111 (89, 157) 48 (42, 56)

Darunavir (n=58) 193 (169, 219) 128 (105, 152) 112 (79, 180) 51 (43, 57)

Change at Week 48: median, Q1, Q3 (mg/dL)

E/C/F/TDF (n=105) 0 (-13, 16) 0 (-13, 15) -11 (-35, 16) 3 (-2, 9)

Darunavir (n=53) 0 (-20, 13) 0 (-14, 13) -5 (-31, 26) 0 (-5, 5)

P value † 0.43 0.56 0.32 0.03

STRATEGY-PI:   Darunavir Subgroup

†Comparison between treatment group using the Wilcoxon Rank Sum test.
Changes from baseline in total cholesterol/HDL ratios were not statistically significant.

Switch to EVG/cobi/TDF/FTC in STRATEGI-PI did not
lead to lower lipids

Arribas JR et al. Conference on Retroviruses and Opportunistic Infections 2014; 551LB



§ No changes in the utilization of lipid lowering agents (around 30% in 
each arm, both at baseline and W48)
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Switch to DTG vs continuation of PI/r in patients with high CV 
risk

Gatell JM. AIDS 2017

Switch to DTG in NEAT022 led to ¯total-to-HDL 
cholesterol ratio



Results: Median percent change in biomarkers from baseline to week 48

Gatell JM. AIDS 2017

Switch to DTG in NEAT022 decreased sCD14 but
also adiponectin



Surial B et al. Ann Intern Med 2021

Switch to TAF increases weight, while maintaining
TDF preserves weight gain



 weight

¯ weight

Naive ↓CD4 ↑VL ≤ Weight

Return-to-health
(Initial ART)

TDF EFV

INSTI
(2nd gen)

TAF

ART

Women
Black 
race

Demographics   
Genetics
Lifestyle

↑age Genes

GenesPhysical 
exercise

Diet

Diet

Adapted from:Bourgi. CROI 2019 # 670; Bakal DR, et al. JAC 2018;73:2177-2185; Menard A, et al. AIDS 2017;31:1499-1500; 
Kerchberger AM, et al. CROI 2019 #672; Norwood J et al. JAIDS 2017;5:527-31; Pallela F, et al. CROI 2019. Seattle, WA # 

674; Gomez M, et al. Infection 2019;47:95−102; Schafer JJ, et al. Open Forum Infect Dis 2019 Oct 4;6(10); Burns JE, et al. 
AIDS 2019; McComsey GA, et al. CROI 2019 #671; Taramasso L, et al. Open Forum Infect Dis 2017;4:ofx239; Mounzer K, et 

al. IDWeek 2019 #978; Caniglia E, et al. IAS 2019 # MOPEB241; Hsu et al. EACS 2019 # PE2/32; Mallon P. AIDS 2020, 
OAB0604; Orkin C, et al. EACS 2019 #PS3/2; Sax P, et al. Clin Infect Dis 2020;71(6):1380-9; Cahn P. Lancet 2019;393:143-

55; Venter W, et al. NEJM 2019;381:803-815

Factors associated with weight change in PLWH



Campo R et al. Clin Infect Dis 2013

Switching from ABC to TDF decreased plasma lipids



Campo R et al. Clin Infect Dis 2013

Switching from ABC to TDF decreased plasma lipids



Actually Quite Good!
HIV-infected
HIV-uninfected

Silverberg M et al. Ann Int Med 2009

How well do statins work to lower LDL-cholesterol in 
HIV+ patients?



HR: 0.79 (95%CI 0.65-0.96)HR: 0.65 (95%CI 0.48-0.90)

Grinspoon SK et al N Engl J Med 2023

Pitavastatin decreased major adverse CV events in 
PWH with a low estimated CV risk



Larger decrease in cholesterol fractions with statin 
as compared with PI/r switch

Lee F et al. HIV Med 2016



•Smoking cessation considered

• Healthy lifestyle (food, exercise)

•Boosted darunavir discontinued

•ABC/3TC discontinued

• Integrase inhibitor (monitor 

weight) considered

•TDF (monitor kidney) or TAF 

(monitor weight) considered

•Atorvastatin 20 mg initiated

Smoker 10 cigarettes per day

No illicit drugs

Blood pressure 140/80 mmHg

No hypertension, no diabetes

BMI 25 kg/m2

Total cholesterol 240 mg/dL

HDL cholesterol 40 mg/dL

LDL cholesterol 180 mg/dL

MDRD GFR 70 mL/min/1.73m2

No proteinuria

Decisions made



If the patient has diabetes, how to treat?

https://www.eacsociety.org/guidelines/eacs-guidelines/eacs-guidelines.html



Profiles of antidiabetic medications
glifozinasglutidas gliptinas acarbosa

ADA 2022


