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Non	
  AIDS	
  Condi<ons	
  Among	
  Those	
  
Aging	
  with	
  HIV	
  



HIV	
  Associated	
  Non	
  AIDS	
  
Condi<ons	
  (HANA)	
  

•  AZer	
  adjustment	
  for	
  usual	
  risk	
  factors,	
  HIV	
  
associa<on	
  remains	
  
– Usual	
  risk	
  factors	
  determine	
  most	
  of	
  the	
  risk	
  
–  Increasing	
  age	
  and	
  substance	
  use	
  oZen	
  important	
  

•  Addi<onal	
  risk	
  may	
  be	
  due	
  to	
  HIV,	
  to	
  ART	
  or	
  both	
  
– May/may	
  not	
  be	
  associated	
  with	
  CD4	
  or	
  HIV-­‐1	
  RNA	
  
– Chronic	
  viral	
  infec<on	
  	
  
– Chronic	
  inflamma<on	
  (possibly,	
  even	
  among	
  those	
  
free	
  of	
  substan<al	
  viral	
  replica<on)	
  



Overlapping	
  Risks	
  
Condi&on	
   HIV	
  or	
  HCV	
  –	
  

Associated?	
  
Aging-­‐	
  
Associated?	
  

Substance	
  Use-­‐
Associated?	
  

ARV,	
  other	
  
Medica&on-­‐	
  
Associated?	
  

Myocardial	
  Infarc<on	
   Both	
   Yes	
   Tobacco,	
  
Cocaine	
  

Possibly	
  PIs	
  

Diabetes	
   HCV	
   Yes	
   Alcohol	
   PIs	
  

Stroke	
   Both	
   Yes	
   Cocaine	
   An<coagulants	
  

Fragility	
  Fractures	
   HIV	
   Yes	
   Alcohol,	
  
Tobacco	
  

Steroids,	
  PPIs	
  

Liver	
  Cirrhosis	
   Both	
   Yes	
   Alcohol	
   Lots	
  

“Infec<ous”	
  Cancers	
   Liver-­‐HCV	
  
Anal-­‐HIV,	
  HPV	
  

Yes	
   Liver-­‐Alcohol	
   Unknown	
  

Non-­‐Infec<ous	
  Cancers	
   Lung-­‐HIV	
   Yes	
   Lung-­‐Tobacco	
   Unknown	
  

Pneumonia	
   HIV	
   Yes	
   Tobacco,	
  
Alcohol	
  

Unknown	
  

Obstruc<ve	
  Lung	
  Disease	
   HIV	
   Yes	
   Tobacco	
   Unknown	
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Fragility	
  Fractures	
  HIV+/-­‐	
  (n=	
  125,259)	
  
HIV	
  Model	
   Full	
  Model	
   HIV+	
  Men	
  

HIV	
   1.32	
  (1.20,	
  1.47)	
   1.10	
  (0.97,	
  1.25)	
   -­‐-­‐	
  

Age	
  (10	
  yr	
  increments)	
   -­‐-­‐	
   1.32	
  (1.25,	
  1.40)	
   1.52	
  (1.39,	
  1.66)	
  

White	
  race	
   -­‐-­‐	
   1.80	
  (1.60,	
  2.03)	
   1.85	
  (1.52,	
  2.25)	
  

Alcohol	
  abuse	
   -­‐-­‐	
   1.80	
  (1.50,	
  2.17)	
   1.50	
  (1.12,	
  2.02)	
  

Liver	
  disease	
   -­‐-­‐	
   1.38	
  (1.10,	
  1.73)	
   1.39	
  (1.03,	
  1.87)	
  

Smoker	
   -­‐-­‐	
   1.21	
  (1.04,	
  1.42)	
   1.30	
  (1.00,	
  1.67)	
  

Any	
  PPI	
  use	
   -­‐-­‐	
   1.70	
  (1.51,	
  1.92)	
   1.55	
  (1.28,	
  1.89)	
  

BMI	
   -­‐-­‐	
   0.82	
  (0.79,	
  0.85)	
   0.87	
  (0.77	
  0.99)	
  

BMI2	
   -­‐-­‐	
   1.002	
  (1.002,	
  1.003)	
   1.00	
  (1.00,	
  1.00)	
  

Current	
  cor<costeroid	
  use	
   -­‐-­‐	
   1.45	
  (1.21,	
  1.74)	
   1.41	
  (1.06,	
  1.88)	
  

CD4/100	
  cells/mm3	
   -­‐-­‐	
   -­‐-­‐	
   1.01	
  (0.98,	
  1.05)	
  

Current	
  TDF	
  use	
   -­‐-­‐	
   -­‐-­‐	
   1.29	
  (0.99,	
  1.70)	
  

Current	
  PI	
  use	
   -­‐-­‐	
   -­‐-­‐	
   1.41	
  (1.16,	
  1.70)	
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Note	
  
•  Range	
  of	
  rela<ve	
  risk	
  with	
  HIV	
  variable	
  

– Fragility	
  fracture	
  risk	
  modest	
  (1.3)	
  

– Cardiovascular	
  risk	
  may	
  be	
  substan<al	
  (>2	
  fold)	
  

•  Incidence/prevalence	
  of	
  a	
  par<cular	
  condi<on	
  
separate	
  issue	
  from	
  that	
  of	
  rela<ve	
  risk	
  
– Rela<ve	
  risk	
  of	
  anal	
  cancer	
  very	
  high	
  
–  Incidence/prevalence	
  lower	
  than	
  for	
  lung	
  cancer	
  

•  Consider	
  compe<ng	
  risk	
  of	
  death	
  	
  	
  

•  Mul<morbidity	
  is	
  the	
  rule	
  



Mul<morbidity	
  

•  Pa<ents	
  have	
  mul<ple,	
  clinically	
  significant,	
  
condi<ons	
  that	
  likely	
  interact	
  

•  Need	
  to	
  consider	
  cumula<ve	
  injury	
  on	
  major	
  
organ	
  systems	
  and	
  overall	
  func<onal	
  
compromose	
  not	
  just	
  a	
  subset	
  or	
  count	
  of	
  
diagnoses	
  

•  Need	
  a	
  means	
  of	
  tracking	
  these	
  	
  





Ra<onale	
  for	
  Mul<variable	
  Risk	
  Index	
  

•  A	
  single,	
  summary	
  measure	
  of	
  disease	
  

•  Iden<fies	
  important	
  thresholds	
  for	
  lab	
  tests	
  

•  Resolves	
  conflic<ng	
  results	
  
•  Informs	
  priori<za<on	
  

•  Has	
  major	
  sta<s<cal	
  advantages	
  
–  Decreased	
  measurement	
  error	
  
–  Each	
  person	
  has	
  a	
  measurable	
  outcome	
  at	
  any	
  <me	
  point	
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Framingham	
  Index	
  
•  Assigns	
  points	
  based	
  on	
  6	
  factors	
  (5	
  modifiable)	
  to	
  
es<mate	
  risk	
  of	
  MI	
  or	
  CVD	
  death	
  over	
  10	
  years	
  (from	
  
1%	
  to	
  >56%)	
  

•  Assumes	
  that	
  change	
  in	
  risk	
  due	
  to	
  change	
  in	
  factor	
  is	
  
same	
  as	
  never	
  having	
  had	
  the	
  factor	
  

•  Quan<fies	
  absolute	
  level	
  of	
  CHD	
  risk	
  for	
  individual	
  
pa<ents	
  and	
  	
  allows	
  level	
  of	
  treatment	
  to	
  be	
  
matched	
  to	
  level	
  of	
  risk	
  

•  CHD	
  guidelines	
  are	
  based	
  on	
  these	
  es<mates,	
  has	
  
been	
  used	
  as	
  an	
  outcome	
  in	
  RCTs	
  

D’Agostino RB. Et al. Validation of the Framingham Coronary Heart Disease Prediction Scores: Results of a 
Multiple Ethnic Groups Investigation. JAMA 2001;286:180-187 



Veterans Aging Cohort Study 
Risk Index (VACS Index) 

•  Composed of age and laboratory tests currently 
recommended for clinical management 

–  HIV Biomarkers: HIV-1 RNA and CD4 Count 

–  “non HIV Biomarkers”: Hemoglobin, hepatitis C, 
composite markers for liver and renal injury 

•  Developed in US veterans, validated in Europe 
and North America 
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Composite Biomarkers 

13 

AGE * AST  

PLT * sqrt(ALT ) 
FIB 4 =  

eGFR =   186.3 * CREAT -1.154  * AGE -0.203  * FEM_VAL * BLACK_VAL 

FEM_VAL = 0.742 if female, 1 if male 

BLACK_VAL =  1.21 if black, 1 otherwise 



 Index Score 
Restricted VACS 

Age (years) <50 0 0 
50 to 64 23 12 
> 65 44 27 

CD4 > 500 0 0 
cells/mm3 350 to 499 10 6 

200 to 349 10 6 
100 to 199 19 10 
50 to 99 40 28 
< 50 46 29 

HIV-1 RNA < 500 0 0 
copies/ml 500 to 1x105 11 7 

> 1x105 25 14 

Hemoglobin > 14 0 
g/dL 12 to 13.9 10 

10 to 11.9 22 
< 10 38 

FIB-4 < 1.45 0 
1.45 to 3.25 6 
> 3.25 25 

eGFR mL/min > 60 0 
45 to 59.9 6 
30 to 44.9 8 
< 30 26 

Hepatitis C Infection 5 

Age 

HIV 
Specific 
Biomarkers 

Biomarkers 
of General  
Organ 
System 
Injury 

Tate J. et al.  IDSA 2010  Vancouver, BC October 21-24th. Poster 1136 

VACS Index Thresholds and 
Points 
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VACS Index Highly Predictive of Long Term 
(5 Year) All Cause Mortality 

Individual Scores 

Aggregated Scores 



Discrimina<on	
  of	
  VACS	
  vs.	
  
Restricted	
  Index	
  

Justice AC. et al. A Prognostic Index for those Aging with HIV. CROI  2011 Poster # 793 

Subgroup	
   VACS	
  Index	
  
C-­‐stat	
  

Restricted	
  Index	
  
C-­‐stat	
  

p-­‐value**	
  

Overall	
  	
   0.80	
   0.75	
   <0.0001	
  
Male	
  
Female	
  

0.81	
  
0.81	
  

0.75	
  
0.77	
  

<0.001	
  
<0.001	
  

White	
  
Black	
  
Hispanic	
  

0.79	
  
0.81	
  
0.90	
  

0.74	
  
0.76	
  
0.78	
  

<0.001	
  
<0.001	
  
<0.001	
  

Age	
  
<50	
  
>=	
  50	
  

0.81	
  
0.74	
  

0.75	
  
0.69	
  

<0.001	
  
<0.0001	
  

HIV-­‐1	
  RNA	
  
<500	
  
>=500	
  

0.77	
  
0.78	
  

0.68	
  
0.74	
  

<0.0001	
  
<0.0001	
  



Risk	
  Reclassifica<on	
  by	
  
Subgroup	
  (5	
  Year	
  Mortality)	
  

Group	
   n	
   Higher	
  Risk	
   Lower	
  Risk	
   Total	
  Reclassified	
  

Women	
   969	
   25%	
  (24%)	
   7%	
  (11%)	
   32%	
  (36%)	
  

HIV	
  RNA<500	
  copies/ml	
   4216	
   10%	
  (11%)	
   15%	
  (21%)	
   26%	
  (32%)	
  

Black	
  Race	
   1684	
   18%	
  (18%)	
   15%	
  (20%)	
   33%	
  (39%)	
  

Hispanic	
  Ethnicity	
   494	
   9%	
  (8%)	
   22%	
  (24%)	
   31%	
  (32%)	
  

Overall	
   5484	
   11%	
  (11%)	
   19%	
  (26%)	
   30%	
  (37%)	
  

Justice AC. et al. A Prognostic Index for those Aging with HIV. CROI  2011 Poster # 793 



Calibra<on	
  of	
  VACS	
  vs.	
  
Restricted	
  Index	
  (5	
  Year	
  Mortality)	
  

Justice AC. et al. A Prognostic Index for those Aging with HIV. CROI  2011 Poster # 793 



Response	
  to	
  1st	
  Year	
  of	
  cART	
  	
  
(+/-­‐	
  80%	
  adherence)	
  

Solid lines indicate >80% adherence 
Tate J. et al.  IDSA 2010  Vancouver, BC October 21-24th. Poster 1136 



VACS	
  Index	
  Correlated	
  with	
  
Biomarkers	
  of	
  Inflamma<on	
  

Justice AC et al,“Biomarkers of Inflammation, Coagulation, and Monocyte Activation are Strongly 
Associated with the VACS Index among Veterans on cART” CROI 2011 Poster # 796  
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Summary: VACS Index 
•  Is calibrated and discriminating for mortality among 

patients with access to ART in North America 

•  Can be applied at any point in care 

•  Offers substantially more information than CD4, HIV 
RNA, and age alone, or in combination 

•  Has fulfilled the same criteria as the Framingham 
index (with similar or better results) 

•  Might test whether Index improved by adding D-
dimer, hypertension, BMI, or functional capacity. 



Advantages	
  
•  Computa<onally	
  easy,	
  widely	
  valid,	
  well	
  calibrated	
  

•  Uses	
  lab	
  tests	
  currently	
  part	
  of	
  rou<ne	
  care;	
  but	
  
extends	
  well	
  beyond	
  CD4	
  and	
  HIV-­‐1	
  RNA	
  

•  Iden<fies	
  modifiable	
  risk	
  early	
  in	
  course	
  of	
  disease	
  
– To	
  priori<ze	
  care	
  
– To	
  mo<vate	
  behavior	
  change	
  

•  Offers	
  a	
  means	
  of	
  comparing	
  effec<veness	
  of	
  
diverse	
  interven<ons	
  (behavior	
  to	
  therapeu<cs)	
  

•  A	
  new	
  approach	
  to	
  when	
  to	
  start,	
  switch,	
  or	
  stop	
  



Poten<al	
  Interven<ons	
  to	
  Lower	
  
VACS	
  Risk	
  Index	
  

CD4	
  	
  and	
  HIV-­‐1	
  
RNA	
  

Hemoglobin	
   eGFR	
   FIB	
  4	
   HCV	
  

ARV	
  op<miza<on	
  
(choice,	
  <ming,	
  
and	
  adherence)	
  

+++	
   +++/-­‐	
   +/-­‐	
   ++/-­‐	
   NA	
  

Alcohol	
  Cessa<on	
   ++	
  (adherence)	
   +	
   NA	
   +++	
   NA	
  

HCV	
  Treatment	
   NA	
   +	
   NA	
   ++/-­‐	
   +++	
  

HBV	
  Treatment	
   NA	
   +	
   NA	
   ++/-­‐	
   NA	
  

Medica<on	
  
Review	
  

+	
   ++	
   +++	
   ++	
   NA	
  

Blood	
  Pressure	
  
Control	
  

NA	
   NA	
   +++	
   NA	
   NA	
  



So,	
  how	
  can	
  we	
  most	
  effec<vely	
  
improve	
  outcomes	
  among	
  
pa<ents	
  aging	
  with	
  HIV	
  

infec<on?	
  



Risk	
  and	
  Op<mized	
  	
  Care	
  

Comprehensive	
  
Observa<onal	
  Data	
  

Finely	
  Grained	
  Risk	
  
Assessment	
  for	
  Major	
  

Outcomes	
  

Iden<fica<on	
  of	
  Modifiable	
  
Risk	
  Factors	
  	
  

Link	
  to	
  Evidence	
  Based	
  
Treatments	
  through	
  

Integrated	
  Decision	
  Support	
  
with	
  Point	
  and	
  Click	
  Ac<on	
  

RCTs	
  of	
  the	
  Strategy	
  of	
  Care	
  	
  
Tailored	
  to	
  Risk	
  and	
  Using	
  
Change	
  in	
  Risk	
  as	
  Outcome	
  



National VACS Project Team 2010 
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