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Outline
• Survival rates	  and	  age-‐distibution of	  the	  HIV-‐positive

population

• How	  	  frequent are comorbidities in	  HIV-‐positive persons?	  
• Which specific comorbities?	  
• What potential	  mechanisms?

• Impact of	  ART	  and	  other drugs	  on	  comorbidities
– Adverse drug	  effects
– Polypharmacy
– Drug-‐drug	  interactions

• What to	  do?
– EACS	  guidelines/multidiciplinary approach
– Impact of	  specific interventions
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Time	  Trends	  of	  Mortality	  Rates	  in	  HIV-‐positive	  Persons

Smith	  	  C.	  et	  al.	  for	  D:A:D,	  Lancet	  	  2014,	  Jul	  19;384(9939):241-‐8.	  



Obel	  N.	  et	  al.	  	  for	  the	  Danish	  	  HIV	  Cohort,	  Plos One	  2011

Group  0:  Population   comparison  cohort  
Group  1:  HIV-pos without  HIV  risk  factors/comorbidity/alcohol-drug   abuse  
Group  2:  HIV-pos with  HIV  risk  factors,  but  no  comorbidity/alcohol-drug   abuse
Group  3:  HIV-pos with  comorbidity,  but  no  alcohol/drug   abuse  
Group  4:  HIV-pos with  alcohol/drug   abuse  

Survival	  Rates	  in	  HIV-‐Positive	  vs.	  Negative	  Persons



Age	  Distribution	  of	  D:A:D	  Study	  Participants
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2015:	  
~10%	  of	  all	  individuals	  >60	  years
2019:
~13%	  of	  all	  individuals	  >60	  years

D:A:D	  Merger	  16	  dataset,	  unpublished	   data



Comorbidities	  and	  Ageing	  

Schouten	   J.	  et	  al.	  for	  Age	  HIV,	  Clin Infect	  Dis	  2014;59:1787-‐97.

-‐ With	  increasing	  age	  the	  number	  of	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
comorbidities also	  increase

-‐ This	  is	  not	  specific	   for	  HIV-‐pos pers.
-‐ For	  all	  age-‐groups	  >45	  years

HIV-‐pospers. have	  higher	  comorbidity	  
rates	  compared	  to	  HIV-‐neg
i.e.	  +65yrs:	  >30%	  +3	  comorbidities
HIV-‐pos vs.	  15%	  in	  HIV-‐neg pers.

-‐ Mean	  number	  of	  comorbidities:
HIV-‐pos 1.3	  vs.	  HIV-‐neg 1.0	  pers.



Future	  Projected	  Comorbidity	  Rates

Smit	  M.	  et	  al.	  Lancet	  Infect	  Dis	  2015;15:e810-‐18.

2010 2030

>1	  comorbidity 29% 84%

>3	  comorbidities 0.3% 28%



Kooij	  K.	  for	  Age	  HIV,	  AIDS	  2016	  Jan;30(2):241-‐50

Frailty	  by	  Age	  in	  HIV-‐positive	  and	  Negative	  Persons

-‐ Increased	  	  multisystem	  vulnerabili-‐
ty	  with	  inability	  to	  cope	  with	  
everyday	  /acute	  stressors	  	  
• low	  grip	  strength
• low	  energy
• slowed	  waking	  speed
• low	  physical	  activity
• unintentional	   weight	  loss	  
-‐ HIV-‐pos pers.	  	  are	  at	  higher	  
frailty	  (10.6	  vs.	  2.7%)	  and	  
pre-‐frailty	  risk	  	  (50.7	  vs.	  36.3%)	  
than	  HIV-‐negative	  	  pers.	  (p	  <	  0.001)	  
for	  	  all	  age	  groups	  >45	  years



Schouten	   J	  et	  al.	  for	  Age	  HIV,	  IAS	  2012

Distribution	  of	  Comorbidities
in	  HIV-‐positive	  vs.	  negative	  Persons
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Depression



Disease	  Clusters	  in	  HIV

Battegay	  E.	  	  HIV	  Glasgow	  Oct	  23-‐26	  2016



Traditional/Lifestyle 
Risk factors

HIV-related
factors

ART/ 
other 
drugs

?

Traditional/
Lifestyle related

factors

Mechanism?
Factors	  Associated	  with	  Comorbidities	  

Smoking
Diabetes
Hypertension
Obesity
Familiar disposition
Dyslipidaemia
Age
etc.

Adverse drug effects i.e. ABC, LPV/r, DRV/r & CVD
Polypharmacy 
Drug-drug interactions
etc.

CD4
VL

OIs
HCV
HBV
Inflam-
mation
IDU
etc.
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Comparison of	  Aterosclerotic Lesions in	  HIV-‐Positive
and	  Negative	  Pers.	  with	  Acute Coronary Syndrome

Knudsen	   A	  	  et	  al,	  Am	  J.	  Cardiol.	  2013

?



Immune	  Suppression

Jotwani for	  the	  VA	  cohort,	  Am	  J	  	  Kidney	  Dis	  2011	  

Risk  factors  for  End-Stage  Renal  Disease  (ESRD)

HIV-related
factors



Markers	  of	  Inflammation/Coagulation	  Activation
and	  CVD	  Rates

AD	  Norbell et	  al	  	  for	  ESPRIT,	  SILCAT,	  SMART,	  J.	  AM	  Heat	  Ass	  2014

HIV-related
factors



HCV	  Co-‐infection	  	  

Kovari	  J	  et	  al.	  for	  the	  SWISS	  HIV	  Cohort,	  Clin Infect	  Dis.	  2016;64(4):490-‐497.

HIV-related
factors



Progression	  to
Serious	  Non-‐AIDS-‐Related	  Events	  in	  START

Lundgren	  JD	  el	  al.	  for	  START,	  N	  Engl J	  Med	  2016

ART/ 
other drugs



El-‐Sadr	  W	  el	  al.,	  for	  SMART,	  N	  Engl J	  Med	  2006

ART/ 
other drugs

Progression	  to
Serious	  Non-‐AIDS-‐Related	  Events	  in	  SMART
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ART/ 
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1.90

1.49

Sabin	  C.	  et	  al	  for	  D:A:D	  	  Lancet	  	  April	  2008	  &	  BMC	  Med.	  2016	  

Recent	  ARV	  Use	  and	  Incidence	  of	  MI ART/ 
other drugs



Cumulative	  (/year)	  ARV	  Use	  and
incidence	  of	  CKD

Mocroft	  A	  et	  al.	  for	  EuroSIDA	  	  AIDS	  2010

16%  per  year 12%  per  year 21%  per  year 8%  per  year

ART/ 
other drugs



Ryom	  L	  for	  D:A:D,	  In	  press AIDS

Reversability of	  ART-‐nephrotoxicity	  
ART/ 

other drugs



Polypharmacy	  

D:A:D	  Merger	  16	  dataset,	  unpublished	   data

All	  D:A:D	  Participants Participants	  aged	  >50	  yrs

ART/ 
other drugs



Hasse B	  et	  al.,	  for	  the	  Swiss	  cohort,	  study,	   	  Clin Infec Dis	  	  2011	  Dec;53(11):1130-‐9	  

Polypharmacy
Commonly	  Used	  non-‐ARV	  Drugs

ART/ 
other drugs



www.hiv-‐druginteractions.org
EACS	  Guidelines	  V8.2	  Jan	  2017	  www.eacssociery.org

Drug-‐drug	  Interactions
ART/ 

other drugs



What	  To	  Do	  About	  The	  Co-‐ &	  Multimorbidities?

-‐ Requires	  a	  multidisciplinary	  approach
-‐ Systematic	  screening	  and	  management	  
-‐ Recommendations	  are	  available	  in	  the	  EACS	  Guidelines	  

http://www.eacsociety.org/files/guidelines_8.1-‐english.pdf
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CVD	  &	  renal,	  bone,	   liver	  etc.:
-‐ Assess	  risk: consider using	   risk	  scores
-‐ Identify: key	   risk	  factors
-‐ Modify:	  were	  relevant/possible



Smoking	  and	  Loss	  of	  Life	  Years	  in	  HIV-‐positive	  Persons

Helleberg	  M	  et	  al.	  for	  the	  Danish	  HIV	  cohort,	   	  AIDS	  2015;29:221-‐9.



Modifying	  CVD	  Risk	  at	  Age	  50	  Years

Petoumenos	  K	  	  et	  al.	  for	  D:A:D,	  HIV	  Med	  2014;15:595-‐603.



Time	  Trends	  in	  Short-‐term	  Survival	  after	  MI	  in
HIV-‐positive	  Persons

Hatleberg	  C	  et	  al	  for	  D:A:D	  AIDS,	  2016,	  Jun	  19;30(10):1583-‐9

Year	  of	  MI

99-‐02 03-‐04 05-‐06 07-‐08 09-‐11

%	  dying in	  first	  month	  after	  MI	   26.4 24.7 19.8 16.4 8.2

OR	  dying	  in	  first	  month after	  MI	  (/later	  year)	  
(95%	  CI)

Unadjusted 0.88	  [0.83,	  0.94]

Adjusted	   for	  baseline	   characteristics 0.88	  [0.83,	  0.94]

Additionally	   adjusted	  for	  use	  of	  invasive	  
procedures	  and/or	  medications	   in	  the	  
first	  month	  post-‐MI

1.02	  [0.94,	  1.10]



Conclusions
• With	  improvements	  in	  ART	  the	  HIV-‐positive	  population	  is	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

ageing	  with	  increasing	  rates	  of	  several	  comorbidities	  contributing	  to	  excess	  
morbidity	  &	  mortality

• The	  underlying	  mechanistics	  of	  these	  comorbidities	  and	  their	  interactions	  
are	  complex-‐multiple	  potential	  contributing	  factors

• Determination	  of	  the	  relative	  contribution	  of	  different	  risk	  factors	  on	  
individual	  comorbidities	  can	  be	  challenging,	  but	  is	  important	  for	  targeted	  
interventions

• A	  multidisciplinary	  effort	  is	  required	  and	  guidance	  is	  available	  i.e.	  in	  the	  
EACS	  guidelines

• Be	  aware	  of	  polypharmacy,	  drug-‐drug	  interactions	  and	  adverse	  drug	  
effects

• Focus	  on	  continued	  regular	  and	  systematic	  risk	  assessments,	  identification	  
and	  management	  of	  modifiable	  risk	  factors

• Interventions	  for	  CVD	  seem	  to	  works!	  Need	  evaluation	  of	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Interventions	  for	  other	  comorbidities	  in	  elderly	  HIV-‐positive	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
individuals


