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TALK OUTLINE

• BURDEN OF CVD IN HIV
• PATHOPHYSIOLOGY OF CVD 
• CVD RISK 
• SCREENING APPROACHES & INTERVENTION

– 1. Risk Assessment
– 2. Guidelines
– 3. What do I do?



BURDEN OF CVD IN HIV
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Increased Burden of Non-Communicable Diseases (NCDs) and 
Polypharmacy

An individual-based model of an ageing HIV-population following patients on treatment as they age, develop 
NCDs and start co-administered medications

Clinical Implications of an Ageing HIV Population: ATHENA Cohort

Smit M, et al. IAC 2014. Melbourne, Australia. #MOPE107

Future Age Distribution of HIV Patients in 
the Netherlands
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§ In the ATHENA cohort, proportion of patients on ART aged ≥50 years old will increase from 28% to 73% between 2010 and 2030

§ Burden of NCDs mostly driven by larger increases in cardiovascular disease compared with increases in other comorbidities

§ Polypharmacy is being driven by increase in cardiovascular medications

Changes in Relative Number of Patients with Specific 
NCDs
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HIV-related CVD – Significant Mortality

• 1,876 deaths among 39,727 patients
• Non-AIDS related deaths accounted for 50.5%
• ~16% were due to CVD 
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Coronary Artery Calcium in HAART-treated 
HIV patients

Robinson FP, et al J Cardiovasc Nurs. 2005 May-Jun;20(3):149-54 



Figure 1 Prevalence of coronary artery calcification by age in HIV-
positive and HIV-negative study participants. ...



European Heart Journal, Volume 39, Issue 23, 14 June 2018, Pages 2147–2154

Subclinical atherosclerosis associated with traditional 
cardiovascular risk factors but NOT HIV





Our unpublished data



UK Data from British Heart Foundation
Hypertension 

UK

o Nearly 30% of adults in the UK have high blood pressure and 
up to half are not receiving treatment.

o People with high blood pressure are up to three times more 
likely to develop heart disease or have a stroke. 

High Blood Pressure 



Hypertension Audit1 Audit

Atherosclerosis
1. ACC (2017) New ACC/AHA High Blood Pressure Guidelines Lower Definition of Hypertension. Strategy Retrieved from https://www.acc.org/latest-in-cardiology/articles/2017/11/08/11/47/mon-5pm-bp-guideline-aha-2017 on 
December 2018.

https://www.acc.org/latest-in-cardiology/articles/2017/11/08/11/47/mon-5pm-bp-guideline-aha-2017


Audit 
Results

Hypertension Audit: Demographics Audit Results

OR
Demographics
1 week in March
111 patients attended outpatient appointments
Males n81 (73%) Females n30 (27%)
Average age 49.6 years old
Average Blood Pressure (BP) 134.6/82.2 mmHg



Extra patients that would have hypertension using American 
Guidelines

Hypertension 
Audit

ICDC, Ian Charles Day Centre



HIV and Incident AF
Sardana M eta l JACC 2019; 74:1512

UCUP California 
State Database

PLWH = 18242

AF incidence 
18.2 vs 8.9 per 
100- person 
years fu





N=344 PLWH AND HF
• 3 Fold increase in SCD in HIV 
• 10% risk of SCD per year



PATHOPHYSIOLOGY OF CVD IN HIV



HIV and Coronary Disease

• HIV infection is atherogenic
– T cell proliferation/activation
– Inflammatory markers
– HIV coronary “arteriopathy”

• Protease inhibitors
– 1998 first report of severe CAD in HAART patients
– HAART-associated metabolic syndrome (Fat redistribution, 

dyslipidaemia,insulin resistance)

Phillips A, et al. 14th CROI February 25-28, 2007. Abst. 41.
Carr et al. AIDS 2000; 14:25-32



Combination ART and the metabolic syndrome

• Hyperlipdaemia
– Affects 50% of patients using PI`s
– 28% average increase in cholesterol 
– 96% average increase in triglycerides

• Hyperglycaemia
• Hypertension
• Lipodystrophy (lipoatrophy or lipohypertrophy)

Krishnan et al. JAIDS 2012; 61; 381-9





Role of monocyte activation

• Monoctye activation occurs in HIV due to 
different mechanisms:
– Replicating virus
– Microbial translocation
– Cytokine activation
– Platelet activation

• SCD14 & SCD 163 are specific markers of 
monocyte activation in HIV

Liang H, Wie Z and Tao S. Cellular and  Molecular Immunology 2017;14;1-3



Fig. 1 

Mavroudis C , ,, Rakhit R. International Journal of Cardiology 2013 167, 1147-1153DOI: (10.1016/j.ijcard.2012.09.043) 



CVD RISK
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Early Studies signaling risk of MI in HIV 

Study Event N Comment

VA1 1,207 CHD 36,766 No increase risk of MI with HAART or PI

DAD2 126 MI 23,490 Greater risk with CART 

Kaiser3 65 MI 4408 Greater risk of MI HIV+ vs HIV-
No greater risk on PIs

Medi-Cal4 N/A 20,742 Greater risk of CHD with ART in 18 to 33 
year olds, but not older individuals

French5 49 MI 34,976 Greater risk of MI on PI vs HIV-

Johns Hopkins6 43 CHD 2671 Greater risk of CHD HIV+ vs HIV-

German7 29 MI 4993 Greater risk of MI prior to HAART

HOPS8 21 MI 5672 Greater risk of MI PI vs no PI

*Retrospective and prospective studies; others retrospective.
5Mary-Krause M, et al. AIDS. 2003;21:2479-2486.

6Moore RD, et al. 10th CROI. Boston. 2003. Abstract 132.
7Rickerts V, et al. Eur J Med Res. 2000;5:329-333.
8Homberg SD, et al. Lancet. 2002;360:1747-1748.

1Bozzette SA, et al. N Engl J Med. 2003;348:702-710.
2Friis-Moller N, et al. N Engl J Med. 2003;349:1993-2003.
3Klein D, et al. JAIDS. 2002;30:471-477.
4Currier JS, et al. JAIDS. 2003;33:506-512.



Increased risk of CHD in HIV infected subjects 
vs. the general population
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Saves M et al. Clin Infect Dis 2003;37:292–298

* n=223 from APROCO and n=527 from MONICA
** n=51 from APROCO and n=511 from MONICA
*** n=86 from APROCO and n=611 from MONICA

All groups p<0.00001 for HIV vs. uninfected populations
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Risk of CVD with ART Interruptions
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No. at Risk

DC VS
Death from CVD 7 4
Non-fatal clinical MI 12 12
Non-fatal silent MI 11 5
Non-fatal stroke 8 3
Coronary artery disease requiring 
surgery for invasive procedure 22 14

All major CVD events 48 31

0 1 2 3 4

SMART Study

Phillips A, et al. 14th CROI, Los Angeles, CA, February 25-28, 2007. Abst. 41. 



Risk of CVD in HIV vs. Non-HIV Patients

HIV – no ART
RR 1.61 (1.43-1.81)

p<0.001

HIV – on ART
RR 2.0 (1.7-2.37)

P<0.001

Islam, FM, et al. HIV Medicine; 2012; 13:453-68. 



• 793635 PLWH
• Random-effects metanalysis
• 80 studies
• Over 26 years global population 

attributable fraction of CVD 
attributable to HIV increased 
from 0.36% to 0.92% 

• DALYs increased from 0.74 to 2.6 
million

• RR 2.16
• sub-Saharan Africa and Asia++ 

Pacific





Cardiovascular risk: our patients

Royal Free Hospital Q-Risk 2 Audit:
Average Q risk 

HIV+ Women 3.5 %  Vs National 1.5 % 
(aged 46yrs in our area)  RR = 2.33 

HIV+ Men 12.46 %  Vs National 7.9 %  
(aged 54yrs in our area)  RR = 1.58





FIGURE 1

Risk of CVD among HIV-infected individuals 
initiating ART regimens with and without 
abacavir, Kaiser Permanente California, 
1998–2011. Survival curves show the 
cumulative proportion without CVD after 
ART initiation. 

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved. 36

Use of Abacavir and Risk of 
Cardiovascular Disease Among 
HIV-Infected Individuals

Marcus, Julia L.; Neugebauer, Romain S.; 
Leyden, Wendy A.; Chao, Chun R.; Xu, 
Lanfang; Quesenberry, Charles P. Jr; Klein, 
Daniel B.; Towner, William J.; Horberg, 
Michael A.; Silverberg, Michael J.
JAIDS Journal of Acquired Immune 
Deficiency Syndromes71(4):413-419, April 
1st, 2016.

http://journals.lww.com/jaids/Fulltext/2016/04010/Use_of_Abacavir_and_Risk_of_Cardiovascular_Disease.9.aspx


SCREENING APPROACHES



1. RISK ASSESSMENT



• Global risk scores (such as the Framingham, Q-
risk, JBS-3) use multiple traditional cardiovascular 
risk factors for risk assessment in all 
asymptomatic adults without a clinical history of 
CHD

• The problem is that all risk scores are weighted 
heavily upon age such that risk assessment in the 
younger HIV population tends to underestimate 
risk 



Framingham* Q-risk JBS

Age
Sex
Total cholesterol
HDL cholesterol
Smoking,
Systolic blood pressure

Age
Sex
Ethnicity
Post Code
Smoking
Diabetes
CKD
Family history
Atrial Fibrillation
Blood pressure
Cholesterol/HDL ratio
Rheumatoid Arthritis
BMI

As Q-risk
Uses Townsend quintile
Gives Heart Age



How to risk assess in HIV?

• Framingham X 1.51

• Q RISK 2 X 1.62

• D:A:D score3

1 Veterans administration cohort
2 Q Risk UK
2 D:A:D study group



D:A:D model

• Based on observations in 32,663 HIV-positive persons 
from 20 European countries and Australia

• Participants were free of CVD at study entry and who 
provided full information on cardiovascular risk factors. 

• The rate of a composite CVD end point, comprising 
myocardial infarction (MI), stroke, coronary artery 
revascularization, carotid endarterectomy, or any CVD 
death, was assessed over 186,364.5 person-years.

• Full and reduced D:A:D models were developed to 
calculate estimated 5-year risks of CVD.

Sabin C, et al. CROI 2013; Atlanta, GA. Abstract 748.



D:A:D model
• Currently Cigarette Smoker?: Yes/No
• Previous Cigarette Smoker?:  Yes/No
• Diabetic ?: Yes/No
• Family CVD history?: Yes/No
• Currently using Indinavir? (Y/N): Yes/No (no of years)
• Currently using Lopinavir?: Yes/No (no of years)
• Currently using abacavir?: (Y/N): Yes/No
• Systolic blood pressure:
• Total cholesterol: HDL:

.
Friis-Moller N, et al. Eur J Cardiovasc Prev Rehabil. 2010.     D:A:D CVD Risk Calculator. August 26, 2014. Available at: http://www.hivpv.org.



Q RISK 2 2017

% 10 year risk 
of MI & CVA



Q RISK 3 2018



How do the scoring systems 
compare?

BHIVA Abstract St.Georges 2012 



Cardiovascular assessment

• Estimate overall cardiac risk(1-3)

– Fasting assessments prior to ART initiation or switching, 
3 to 6 months later, and annually during stable ART1

• Total, HDL, and LDL cholesterol, triglycerides, and 
glucose2,3

• HbA1c or oral glucose tolerance test in those at risk of 
type 2 diabetes or with severe lipodystrophy3

• Assess ALL other modifiable cardiac risk factors
– Blood pressure
– Smoking
– Exercise/BMI
– Recreational drugs

1. Schambelan M et al. JAIDS 2002;31:257–275
2. Dube MP et al. CID 2003;37:613–627
3. Grinspoon S and Carr A. N Engl J Med 2005;352:48–62



2. GUIDELINES



BHIVA  2016



EACS 2017 GUIDELINES



Matthew J. Feinstein. Circulation. Characteristics, Prevention, and 
Management of Cardiovascular Disease in People Living With HIV: A 
Scientific Statement From the American Heart Association, Volume: 
140, Issue: 2, Pages: e98-e124, DOI: 
(10.1161/CIR.0000000000000695) © 2019 American Heart Association, Inc.



Royal Free PLWH Modified Q-Risk Pathway

Intermediate 
<10%

High
10-20%

Very High
≥20%

High +
Aspirin

High dose statin
Aim LDL <1.4

CTCA

Stop Smoking 
Weight loss/exercise

HbA1c
BP <130/80

Int +
Start low dose 

statin
ECG + Echo

24hr ABP
uACR

Refer 
Cardiology



H-ART to HEART

35 – 55 yrs. old
African/Caribbean Women
Or Caucasian Men (MSM)
No known Cardiac Risk Factors
No Symptoms of Chest Pain or SOB
Non-smokers
Not on statin therapy

Contact: g.manmathan@nhs.net
Or Ext 37002

Email:rf.hart2heart@nhs.net

mailto:g.manmathan@nhs.net
mailto:rf.hart2heart@nhs.net


Conclusions
• Patients with HIV are at risk of premature coronary disease 

due to an interplay between conventional risk factors, the 
effects of ART and immune reactivation

• CVD burden will increase as this population ages
• Cardiomyopathy, HT and arrhythmia are also common 

problems seen 
• Risk stratification and early detection is important for patients 

on ART. Current risk assessment tools are limited
• Interventions should be aimed at increasing awareness, 

lifestyle modification and aggressive treatment of HT, 
Dyslipidaemia and glucose intolerance

• A dedicated Multi-disciplinary HIV – Cardiac clinic is a 
proposed model of care
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