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Age of UK CHIC participants

UK CHIC dataset (S Jose, C Sabin)
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Schouten J et al. Clin Infect Dis 2014;59:1787-97.

Mean number of comorbidities:
HIV-positive: 1.3
HIV-negative: 1.0

Raised rates of:
Hypertension
MI
Peripheral arterial disease
Impaired renal function

Co-morbiditiesGeSIDA 2019



 Literature abundant with studies reporting that HIV 

causes ‘premature ageing’ or that co-morbidities occur at 

an earlier age in PLWH 

 Search continues for biological mechanisms that drive 

this apparent increased risk 
– Residual inflammaton / ‘Inflammageing’?

– Altered gut microbiota?

– Mitochondrial dysfunction?

– Immunosenescence?

Beliefs about ageingGeSIDA 2019
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– Immunosenescence?

Beliefs about ageing

In our rush to establish mechanisms, have we forgotten the 

basic rules of epidemiology?
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Confounding

 PLWH have very different characteristics to the general 

population, including increased risk of: 

– sexually transmitted infections

– viral coinfections

– smoking

– recreational drug use, etc.

 Could these other factors confound associations with co-

morbidities and/or bio-markers?
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Co-morbidities are often multi-factorial

O’Halloran J, et al. Fut Virol 2013; 8: 1021-34.
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Confounding

 PLWH have very different characteristics to the general 

population, including increased risk of:  

– sexually transmitted infections

– viral coinfections

– smoking

– recreational drug use, etc.

 Could these other factors confound associations with 
co-morbidities and/or bio-markers?

Does HIV really cause premature ageing – or is this simply a 

result of unmeasured confounding?
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What is being said?

HIV is causing 
accelerated ageing

It’s all due to residual 
inflammation / 

immunosenescence
caused by HIV….

PWH develop 
comorbidities 10-15 
years younger than 

people without HIV

PWH are 
increasingly dying 

of cancer…
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Deaths from cancer - Mortalité surveys

Vandenhende M-A et al. PLoS One 2015; 10(6): e0129550.

GeSIDA 2019



Deaths from cancer - Mortalité surveys

Vandenhende M-A et al. PLoS One 2015; 10(6): e0129550.

Significant increases in proportions of deaths from:

• All cancer-related causes

• Respiratory cancers

• Lung cancers

• Ear, nose & throat cancers

• Anal cancer

• Other hemopathies

• Other/unknown cancers
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Removing a cause of morbidity

Deaths from HIV 

causes

Deaths from non-HIV 

causes

40/70 (57.1%) deaths due 

to non-HIV causes
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Removing a cause of morbidity

Deaths from HIV 

causes

Deaths from non-HIV 

causes

40/55 (72.7%) deaths due 

to non-HIV causes
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Age-standardised mortality rates

Smith CJ  et al. Lancet 2014; 384: 241-8.
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What is being said?

HIV is causing 
accelerated ageing It’s all due to residual 

inflammation….

PWH are 
increasingly dying 

of cancer…
PWH develop 

comorbidities 10-15 
years younger than 

people without HIV
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Age at onset of co-morbidity

Winstone TA, et al.  Chest 2013 ; 143: 305-14.

Several studies have examined the risk of lung cancer in the HIV-

infected population (Table 1). Approximately one-half of these studies 

used a case-control design, whereas the other half used a longitudinal 

cohort approach. Of note, the average age at lung cancer diagnosis in 

this population was between 38 and 57 years. In contrast, the average 

age at lung cancer diagnosis in the general population is approximately 

70 years. On a discouraging note, most of the cases were discovered 

in stages III or IV, and the median survival of these patients was 

measured in months from the time of diagnosis (Table 1).
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Age at onset of co-morbidity

Sabin CA, Reiss P.  AIDS 2017 ; 31(Suppl 2): S121-S128.
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Age at onset of co-morbidity

Sabin CA, Reiss P.  AIDS 2017 ; 31(Suppl 2): S121-S128.
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Age at onset of co-morbidity – VACS VC 

Althoff KN et al.  Clin Infect Dis 2015;60:627-38.

Event No. 

events

Mean age  

diagnosis

Crude 

diff.

Adjusted 

diff.

95% CI

MI

HIV-ve 308 56.0 0.2 -0.11 -0.59, +0.37

HIV+ve 291 56.2

End-stage renal disease

HIV-ve 688 59.4 -3.4 -0.46 -0.86, -0.07

HIV+ve 447 56.0

NADC

HIV-ve 2708 58.9 -1.1 -0.10 -0.30, 0.10

HIV+ve 1471 57.8

HIV-associated cancers

HIV-ve 826 58.6 -2.0 -0.22 -0.52, 0.08

HIV+ve 732 56.6
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Bias due to confounding

 Occurs when a spurious association arises (or is hidden) 

due to a failure to fully adjust for factors related to both the 

risk factor and outcome

Age

Co-morbidityHIV ?
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What is being said?

It’s all due to residual 
inflammation….

PWH develop 
comorbidities 10-15 
years younger than 

people without HIV

PWH are 
increasingly dying 

of cancer… HIV is causing 
accelerated ageing
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Accelerated or accentuated ageing?GeSIDA 2019
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Accelerated or accentuated ageing?

Sabin CA, Reiss P.  AIDS 2017 ; 31(Suppl 2): S121-S128.
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Why is this important?

 Underlying aetiology and/or mechanisms differ

 Statistical approach to test for each will differ - need to 

consider the ‘slope’ of the association with age, as well 

as absolute risk of event 

 Studies that claim to demonstrate ‘accelerated’ ageing, 

often provide little evidence to support the statement

 Difficult to differentiate between the models with a cross-

sectional study
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Neuroimaging results - COBRA

Cole JH et al.  Clin Infect Dis 2018; 66: 1899-1909
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Cognitive testing results - COBRA

Cole JH et al.  Clin Infect Dis 2018; 66: 1899-1909
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What is being said?

HIV is causing 
accelerated ageing

PWH develop 
comorbidities 10-15 
years younger than 

people without HIV

PWH are 
increasingly dying 

of cancer…It’s all due to residual 
inflammation 

/immunosenescence
caused by HIV….
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Immunosenescence and HIV

Ripa M et al.  Virulence 2017; 8: 508-528.

People living with HIV (PLWH) who are treated with effective highly active antiretroviral 

therapy (HAART) have a similar life expectancy to the general population. Moreover, an 

increasing proportion of new HIV diagnoses are made in people older than 50 y. The 

number of older HIV infected patients is thus constantly growing and it is expected that by 

2030 around 70% of PLWH will be more than 50 y old. On the other hand, HIV infection 

itself is responsible for accelerated immunosenescence, a progressive decline of immune 

system function in both the adaptive and the innate arm, which impairs the ability of an 

individual to respond to infections and to give rise to long-term immunity; furthermore, 

older patients tend to have a worse immunological response to HAART.
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CD4 and CD8 T cell senescence

Booiman T et al.  PLoS One 2017; 12(8)
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CD4 and CD8 T cell senescence

Booiman T et al.  PLoS One 2017; 12(8)
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CD4 and CD8 T cell senescence

Booiman T et al.  PLoS One 2017; 12(8)

HIV-positive HIV-negative Blood-bank donors

N 40 40 35

Age (yrs), median (IQR) 58 (53-63) 59 (53-64) 58 (52-65)

Male sex, % 90 92.5 51.4

African origin, % 12.5 2.5 n/a

MSM, % 80.0 75.0 n/a

CMV+ve, % 95.0 77.5 22.9

Anti-CMV IgG 50.9 (23.5-108.6) 23.9 (13.8-87.8) 11.3 (10.2-16.8)

High avidity anti-CMV IgG 30.7 (13.0-57.0) 13.3 (8.2-39.7) 10.7 (10.0-13.2)
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CD4 and CD8 T cell senescence

Booiman T et al.  PLoS One 2017; 12(8)
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Bias due to confounding

 Occurs when a spurious association arises (or is hidden) 

due to a failure to fully adjust for factors related to both the 

risk factor and outcome

CMV infection

Activation 

markers
HIV ?

GeSIDA 2019



The role of lifestyle

 In addition to infection with CMV, several other 

lifestyle/behavioural factors are prevalent in PWH
– Smoking

– Obesity/low exercise levels

– Recreational drug use

– Alcohol use

 Each is associated with raised inflammatory markers

 Each is associated with morbidity/mortality risk

 What role do these play?
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Smoking

Helleberg M et al. AIDS 2015; 29: 221-9.
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Summary

 Population of people with HIV is aging:
- increased incidence and spectrum of age-related co-morbidities

- when people die, increasingly dying of non-AIDS causes

 Partly to be expected, given the age and 

lifestyle/demographic factors that are prevalent

 Statements about HIV and ageing are often based on 

poor interpretation of data and/or lack of adjustment for 

confounders
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Summary (2)

 Whilst there may be some effect of HIV, model appears 

to be one of accentuated rather than accelerated ageing

 Need to focus our efforts on understanding the reasons 

for this – with a view to identifying appropriate 

interventions

 But should also continue to focus on other modifiable 

risk factors, as in the general population
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