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Ageing and HIV

Alvarez-Barco E et al. Curr Opin HIV AIDS. 2016.
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PLWH ≥50 years

white/black African ethnicity

acquired HIV via sexual routes

HIV-negative ≥50 years
frequency matched on age, 

gender, ethnicity, sexuality and 

location (in/out London)
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PLWH ≤50 years

frequency matched on age, 

gender, ethnicity, sexuality 

and location (in/out London)

The POPPY Study

Prospective, multi-centre cohort study

Comprises 3 groups:



Older HIV+

(N=649)

n(%)

Younger HIV+

(N=353)

n(%)

Older HIV-

(N=291)

n(%)

Sex

Male 573 (88.3) 282 (79.9) 183 (62.9)

Female 76 (11.7) 71 (20.1) 108 (37.1)

Race

White 562 (86.6) 280 (79.3) 260 (89.4)

Black African 87 (13.4) 73 (20.7) 31 (10.7)

Mode of infection/sexuality

MSM / homosexual 515 (79.4) 252 (71.4) 133 (45.7)

Heterosexual 134 (20.7) 101 (28.6) 158 (54.3)

Body mass index (kg/m2) 26
(16, 

46)
25

(15, 

43)
27

(18, 

59)

The POPPY Study

Baseline characteristics
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POPPY - depression

Prevalence of depressive symptoms



≥3

1-2

0

*between diabetes mellitus, CVDs, chest problems, Hepatitis B and C, AIDS events neurological problems, 

genitourinary problems, cancer, STDs, joint problems

Association of depressive symptoms with comorbidities*

POPPY - depression



De Francesco D et al. OFID 2018.

‘Mapping’ ageing in PLWH

Certain co-morbidities cluster in PLWH

POPPY study and the AGEhIV cohort study 



D De Francesco et al 2017

Association of depressive symptoms with physical health (SF-36)

POPPY – depression and QOL



Longitudinal analysis of Quality of Life (QoL) 

in HIV-positive and HIV-negative subjects 

enrolled to the UPBEAT cohort study after 5 

years of follow-up
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‘Understanding the Pathology of Bone Disease in HIV-infected

Individuals’: Prospective cohort of HIV-positive and HIV-negative subjects

from similar demographic backgrounds in Ireland with over 5 years of

follow-up

QoL assessments:

QOL & HIV – UPBEAT Study

Alvarez E et al. 19th ADRLH Madrid 2017. Abstract 72.
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• Absolute mean change in QoL sub-domain scores 

UPBEAT – changes in QOL subdomains

Alvarez E et al. 19th ADRLH Madrid 2017. Abstract 72.



• Mental health and depression commoner in older PLWH

• Associations between mental health and prevalence of

other co-morbidities in older PLWH

• Clustering of co-morbidities suggests a ‘risk profile’

• Consistent with this is greater declines in physical

functioning and mental health sub-domains of QoL over

5 years in HIV UPBEAT

Mental health and ageing in HIV



http://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf

Mental health and ageing in HIV



Adapted from Hasse B, et al. Clin Infect Dis 2011;53(11):1130-1139.CI, confidence interval; pyrs, person-years

Swiss HIV Cohort Study: Incidence of clinical events between 

January 1, 2008, and June 30, 2010 stratified by age
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Age 65+ years

Age 50–64 years

Age <50 years

Incidence of clinical events increases with age

Ageing with HIV: Clinical consequences
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Clinical 

disease

time

Control population

event

Accelerated ageing

Premature ageing

Accelerated and 

premature ageing

Premature vs accelerated ageing
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Premature vs accelerated ageing



CVD
HIV

Smoking 
& 

lifestyle

Immune 
dysfunction

Dyslipidaemia

Inflammation

Diabetes 
& 

obesity  

Monocyte 
activation

Immune 
senescence

Ageing

HTN

Drug 

toxicity

J O’Halloran, Future Virology 2013 Oct; 8(10):1021-1034



HIV & ‘Inflammaging’

McGettrick et al. 2017



HIV & ‘Inflammaging’

McGettrick et al. 2017
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Kenny C. et al. CROI. 2019. Abstract 646.

HIV & ‘Inflammaging’ – biological mapping

N= 260 African PLWH

22 immunological and inflammatory parameters compared 

with change in pulse wave velocity (PWV) after ART initiation



HIV & CVD – monitoring is key!

http://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf
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Bone Disease



#

#

*

Lumbar spine Z score

month

0 3 12 24
-0.9

-0.8

-0.7

-0.6

-0.5

-0.3

-0.2

ZDV/3TC/LPV/r

NVP/LPV/r

von Voderen M. et al. AIDS 2009; 23(11): 1367-1376

Within group and 

between-group 

differences all

P<0.05

• Changes in BMD accompanied by increases in markers of bone turnover

Greater loss in BMD with ART containing NRTI

ART initiation is associated with bone loss

-0.4



Estimated Mean Diff (95% CI) 

-2.2% (-2.8, -1.6), p<0.001

Estimated Mean Diff (95% CI)

-2.1% (-2.8, -1.4), p<0.001

Change in bone mineral density on ART versus off ART

This isn’t a re-setting of bone metabolism!

Hoy JF. et al. 15th EACS 2015; Abstract ADRLH-62



ART and BMD – long-term follow-up

HIV UPBEAT Study. N= 384. 3 year follow-up.

HIV+, N=120, 88% on ART.

• No significant differences in rate of BMD decline in HIV+ vs HIV-

• Starting ART in previous 3/12 or not on ART both associated with 

greater BMD decline 

• No association between specific ART and BMD decline

Tinago W et al. AIDS 2017, Mar 13;31(5):643-652



ART initiation and Bone Turnover

Van Vonderen et al. CROI 2011, abstract 833 



ART initiation and Bone Turnover

pre-treatment

Osteoclast Osteoblast



ART initiation and Bone Turnover

3 months

Osteoclast Osteoblast

BMD 

loss



ART initiation and Bone Turnover

12 months

Osteoclast Osteoblast



BMD loss with ART initiation is avoidable!

Ofotokun I et al. CROI 2016
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N=63, ART naïve, >30 yrs, TDF/FTC/ATVr

Single dose zoledronic acid 5mg IV (N=34) vs placebo (N=29) 



Approach to low BMD in HIV….

http://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf



Approach to low BMD in HIV….

http://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf
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Inflammation and Immune Dysfunction



HIV is a disease of immune activation

CD8%

CD4%

Does it matter…..

….that we 

don’t know if it 

matters?



Early ART – START Study

The INSIGHT START Study Group NEJM 2015 Aug 27;373(9):795-807

Randomised trial. HIV-1, CD4>500 cells/mm3

Immediate versus deffered (CD4<350) ART.

N=4685. Endpoint of serious AIDS or non-AIDS event or death.

HR 0.43 (95% CI 0.3, 0.62, P<0.001)





McGettrick P et al. CROI 2016 Abstract 710 

Non-AIDS event4

(HR, 95% CI)

P

Biomarkers and outcome – CD4:CD8 ratio



Immunosenescence in HIV is associated with

CMV serostatus and lower CD4:CD8 ratio 
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T-Lymphocytes (CD3+)

Senescent CD8+ T-cells

Senescent CD4+ T-cells

CD8+ and CD4+ T-cells

Lymphocyte 

population

Immunosenescence – HIV UPBEAT

McGinty T et al. CROI 2019. Abstract 257.



HIV - positive

n= 107

HIV - negative

n= 112

P

Male n (%) 71(68.9%) 54 (48.2%) 0.002

Age (years) 47 [39.4, 52.8] 50 [43.8, 55.9] 0.007

Caucasian ethnicity n (%) 69 (64.6%) 95 (83.3%) 0.008

BMI (kg/m2) 26 [23,29] 27 [24,30] 0.012

Current smoker  n (%)

Alcohol Use n(%)

30 (28%)

64(59.8%)

17 (14.9%)

96(85.7%)

0.020

<0.001

CMV IgG+ n(%) 96 (89.7%) 43(40%) <0.001

CMV IgG avidity index 172[48, 223] 0.5[0.3, 59] <0.001

%CD4+ senescent T-cells 

%CD8+ senescent T-cells

CD4:CD8 Ratio

4.21 [1.37, 7.64]

34.1 [21,45.40]

0.89[0.65,1.19]

0.51 [0.12,2.10]

22.65 [14.43, 35.03]

2.37 [1.63,3.18]

<0.001

<0.001

<0.001

IRP+ 25 (23%) 1 (0.9%) <0.001

Immunosenescence – HIV UPBEAT

McGinty T et al. CROI 2019. Abstract 257.



%CD8+ CD28- CD57+ T-cells by CMV and HIV serostatus
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Senescence stratified according to HIV status and CMV status

Immunosenescence – HIV UPBEAT

McGinty T et al. CROI 2019. Abstract 257.



Effect on CD8+ 

T-cell 

senescence

(i)

ME 95% CI P

(ii)

ME 95% CI P

(iii)

ME 95% CI P

HIV+ vs HIV - -0.087 -0.312; 

0.138

0.45 -0.053 -0.245; 

0.139

0.59 -0.328 -0.541; -

0.116

0.003

CD4:CD8 ratio 

(log)

-0.392 -0.529; -

0.256

<0.001 - - - -0.313 -0.437; -

0.189

<0.001

CMV IgG+ vs 

CMV IgG-

- - - 0.803 0.6; 

1.005

<0.001 0.717 0.522; 

0.913

<0.001

*Adjusted for age, gender, Ethnicity and smoking status

Multivariable Models : Predictors of  CD8+ T-cell 

senescence

Immunosenescence – HIV UPBEAT

McGinty T et al. CROI 2019. Abstract 257.



Effect on  CD4+ 

T-cell 

senescence

(i)

ME 95% CI P

(ii)

ME 95% CI P

(iii)

ME 95% CI P

HIV+ vs HIV- 0.665 0.075; 

1.256

0.03 0.422 -0.022; 

0.866

0.062 -0.206 -0.698; 

0.287

0.41

CD4:CD8 ratio 

(log)

-0.999 -1.357; 

-0.642

<0.001 - - - -0.713 -1.001; 

-0.425

<0.001

CMV IgG+ vs 

CMV IgG-

- - - 2.786 2.317; 

3.254

<0.001 2.591 2.139; 

3.043

<0.001

Multivariable Models : Predictors of  CD4+ T-cell 

senescence

*Adjusted for age, gender, Ethnicity and 

smoking status

Immunosenescence – HIV UPBEAT

McGinty T et al. CROI 2019. Abstract 257.



INFLAMMATION

T-CELL SENESCENCE / ACTIVATION

HIV RESERVOIR

CD4:CD8 RATIO

IFLN4 GENOTYPE

INNATE IMMUNE ACTIVATION

TELOMERE

Biological phenotype of Ageing
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AGE, GENDER, SMOKING STATUS, BMI, etc

Disease Stage, ART exposure, HepC status etc
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