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Since	
  the	
  introduc<on	
  of	
  highly	
  ac<ve	
  an<retroviral	
  therapy	
  (ART)	
  the	
  incidence	
  of	
  HIV-­‐
associated	
  demen<a	
  has	
  declined	
  substan<ally,	
  however	
  the	
  prevalence	
  of	
  neurocogni<ve	
  
impairment	
  (NCI)	
  is	
  increasing.	
  	
  
	
  
Clinical	
  and	
  epidemiological	
  data	
  and	
  further	
  medical	
  training	
  in	
  this	
  field	
  are	
  needed	
  to	
  
understand	
  beMer	
  how	
  to	
  manage	
  HIV-­‐infected	
  pa<ents	
  with	
  NCI.	
  
	
  
Regarding	
  epidemiological	
  data,	
  the	
  primary	
  objec<ve	
  of	
  CRANIum	
  study	
  was	
  to	
  describe	
  and	
  
compare	
  the	
  prevalence	
  of	
  a	
  posi<ve	
  screen	
  (PS)	
  for	
  NCI	
  in	
  an	
  HIV-­‐infected	
  popula<on	
  on	
  ART-­‐
experienced	
  versus	
  ART-­‐naïve	
  pa<ents	
  in	
  15	
  countries	
  in	
  Western	
  Europe	
  and	
  Canada.	
  	
  
	
  
For	
  CME,	
  the	
  Mind	
  Exchange	
  Program	
  (MEP)	
  was	
  performed	
  by	
  sixty-­‐six	
  experts	
  from	
  30	
  
countries	
  between	
  February/2011	
  and	
  January/2012.	
  MEP	
  resulted	
  in	
  a	
  final	
  set	
  of	
  14	
  ques<ons	
  
iden<fied	
  as	
  of	
  cri<cal	
  clinical	
  importance	
  to	
  be	
  addressed	
  by	
  comprehensive	
  literature	
  search	
  
on	
  PubMed	
  and	
  Cochrane	
  Library.	
  	
  

Background	
  



The	
  Prevalence	
  of	
  a	
  Posi<ve	
  Screen	
  for	
  
Neurocogni<ve	
  Impairment	
  (NCI)	
  in	
  HIV-­‐1	
  
Infected	
  Pa<ents	
  Across	
  Western	
  Europe	
  

and	
  Canada	
  -­‐	
  The	
  CRANIum	
  Study	
  



Study	
  Design	
  
Cross-­‐sec3onal,	
  epidemiologic	
  study	
  
Inclusion	
  criteria:	
  
-­‐	
  HIV-­‐1	
  infected	
  pa3ents	
  aged	
  ≥	
  18	
  years,	
  aCending	
  a	
  rou3ne	
  medical	
  follow-­‐up	
  visit	
  

	
  	
  	
  	
  	
  	
  -­‐	
  ARV-­‐naïve	
  pts	
  or	
  who	
  received	
  ART	
  for	
  <	
  4	
  weeks	
  more	
  that	
  6	
  months	
  ago	
  
	
  	
  	
  	
  	
  	
  -­‐	
  ARV-­‐experienced	
  pts,	
  stable	
  bPI	
  or	
  NNRTI	
  based	
  regimen	
  for	
  at	
  least	
  9	
  months	
  
Exclusion	
  criteria:	
  
-­‐	
  Current/ac3ve	
  CNS	
  opportunis3c	
  infec3ons	
  or	
  CNS	
  malignancies.	
  
-­‐	
  Previous	
  stroke	
  or	
  history	
  of	
  transient	
  ischemic	
  aCacks,	
  or	
  neuromuscular	
  disease	
  that	
  could	
  
affect	
  a	
  pa3ent’s	
  ability	
  to	
  perform	
  the	
  screening	
  tests.	
  
-­‐	
  Illegal	
  substance	
  use	
  or	
  alcohol	
  abuse	
  in	
  the	
  previous	
  3	
  months.	
  

Ques3onnaires	
  completed	
  during	
  rou3ne	
  medical	
  assessment	
  
HADS	
   	
  –	
  Anxiety	
  and	
  depressive	
  scale1	
  
BNCS	
   	
  –	
  Brief	
  Neuro-­‐Cogni3ve	
  Screen2	
  
MOS-­‐HIV	
   	
  –	
  Medical	
  Outcome	
  Study	
  –	
  HIV	
  Health	
  Survey3	
  

Primary	
  objec3ve:	
  	
  
To	
  describe	
  and	
  compare	
  the	
  prevalence	
  of	
  a	
  posi3ve	
  screen	
  for	
  neurocogni3ve	
  impairment	
  and	
  depression/anxiety	
  in	
  an	
  HIV-­‐1	
  
infected	
  popula3on	
  on	
  Highly	
  Ac3ve	
  An3retroviral	
  Therapy	
  (HAART)	
  versus	
  HAART-­‐naive	
  pa3ents	
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Screening	
  Tools	
  
•  Brief	
  Neuro-­‐cogni<ve	
  Screen	
  (BNCS)	
  

–  To	
  be	
  administered	
  by	
  study	
  nurse	
  or	
  physician	
  
•  Trail	
  making	
  part	
  A	
  
•  Trail	
  making	
  part	
  B	
  
•  Digit-­‐symbol	
  

Robertson	
  K,	
  et	
  al.	
  XIX	
  Interna<onal	
  AIDS	
  Conference	
  2012.	
  Washington	
  DC,	
  USA.	
  
	
  



Subject	
  disposi<on	
  

All subjects Male Female 

TMA completed- N (%) 2,852 (99.6) 1,759 (99.6) 1,093 (99.7) 

TMB completed - N (%) 2,848 (99.4) 1,758 (99.5) 1,090 (99.4) 

DS completed - N (%) 2,810 (98.1) 1,766 (100.0) 1,096 (100.0) 

MOS-HIV completed  N (%) 1,839 (64.3%) 1,162 (65.8%) 677 (61.8%) 
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Country 
 

Questionnaires completed: 

Evaluable patients*  
N = 2,863**  

 ♂: 1,766 
(61.7%) 

♀: 1,096 
(38.3%) 

ARV-experienced  
N=1,969 (68.8%) 

 ♂: 1,107 
(38.7%) 

♀: 861 
(30.1%) 

ARV-naïve  
N=894 (31.2%) 

 ♂: 659 
(23.0%) 

♀: 235 
(8.2%) 

bPI 
N=950 (33.1%) 

 ♂: 520 
(18.2%) 

♀: 430 
(15.0%) 

NNRTI  
N=1,018 (35.5%) 

 ♂: 587 
(20.5%) 

♀: 431 
(15.1%) 

* Total patients enrolled = 2,884 

** Gender missing for one patient 
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Results	
  –	
  Posi<ve	
  Screen	
  for	
  NCI*	
  
p = 0.1206 
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  No	
  sta<s<cal	
  differences	
  were	
  found	
  in	
  the	
  percentage	
  of	
  pa<ents	
  with	
  a	
  posi<ve	
  screening	
  for	
  NCI	
  
between	
  the	
  study	
  groups	
  when	
  the	
  overall	
  popula<on	
  was	
  analyzed.	
  

	
  There	
  were	
  no	
  differences	
  observed	
  in	
  the	
  mean	
  Mental	
  Health	
  Summary	
  Score,	
  however	
  Physical	
  Health	
  
Summary	
  mean	
  scores	
  were	
  significantly	
  higher	
  in	
  the	
  ART-­‐naïve	
  group	
  (all	
  subjects:	
  51.77;	
  ARV-­‐naïve:	
  
53.81;	
  and	
  ARV-­‐experienced:	
  50.95;	
  p<0.0001).	
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*PS for NCI= 1 SD in two tests 
or 2 SD in one test  

   



Results:	
  Average	
  T-­‐scores	
  

All	
  subjects	
   ART-­‐naïve	
   ART-­‐
experienced	
   p	
  value	
  

Normal	
   1,865	
  (65,2%)	
   617	
  (69.0%)	
   1,248	
  (63.4%)	
  

0.0097	
  

Mild	
   505	
  (17.6%)	
   154	
  (17.2%)	
   351	
  (17.8%)	
  

Mild	
  to	
  moderate	
   253	
  (8.8%)	
   65	
  (7.3%)	
   188	
  (9.5%)	
  

Moderate	
   153	
  (5.3%)	
   39	
  (4.4%)	
   114	
  (5.8%)	
  

Moderate	
  to	
  severe	
   70	
  (2.4%)	
   18	
  (2.0%)	
   52	
  (2.6%)	
  

Severe	
   16	
  (0.6%)	
   1	
  (0.1%)	
   16	
  (0.8%)	
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Posi<ve	
  screen	
  for	
  NCI	
  
Addi$onal	
  Subgroup	
  Analysis	
  

Per	
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Posi<ve	
  screen	
  for	
  NCI	
  
Addi$onal	
  Subgroup	
  Analysis	
  

Per	
  viral	
  load	
  for	
  pa3ents	
  on	
  HAART	
  Per	
  most	
  recent	
  CD4	
  count	
  

47,7

40,2

0

10

20

30

40

50

< 350 cell/uL ≥ 350 cell/uL

%
 p

at
ie

nt
s 

p = 0.0022 

N=491                   N=2,360 

39,2

49

0

10

20

30

40

50

≤ 50 cop/mL > 50 cop/mL

%
 p

at
ie

nt
s 

p = 0.0156 

N=651                N=192 

Robertson	
  K,	
  et	
  al.	
  XIX	
  Interna<onal	
  AIDS	
  Conference	
  2012.	
  Washington	
  DC,	
  USA.	
  
	
  



Multivariate analysis: Association between demographic and 
disease characteristics and a positive screen for NCI 

Ethnicity (Oriental/Asian vs Caucasian) 

Ethnicity (Hispanic vs Caucasian) 

Ethnicity (Black vs Caucasian) 

Years of formal education 

CD4 nadir (> 200 vs ≤ 200) 

HADS-D screening (Pos vs Neg) 

Alcohol use (Regular vs None)  

Alcohol use (Intermittent vs None)  

Alcohol use (Ex-drinker vs None)  

Alcohol use (Daily vs None)  

Age p=0.0005 0.9774;0.9936 

Gender (M v F) 

Ethnicity (Others vs Caucasian) 

p<0,0001 0.5355;0.7754 

p=0.3225 0.4574;1.9582 

p=0.0411 0.3940;1.3869 

p=0.7555 0.8272;1.7665 

p<0.0001 3.0670;5.3337 

p<0.0001 1.0393;1.0848 

p=0.0088 0.6542;0.9408 

p<0.0001 1.2969;2.0519 

p=0.0443 0.5518;1.0417 

p=0.0011 0.7316;0.8812 

p=0.0410 0.9099;2.9705 

p=0.5887 0.7005;1.7685 



Limita<ons	
  
-­‐  CRANIum	
  was	
  a	
  cross-­‐sec3onal,	
  epidemiology	
  study	
  without	
  prospec3ve	
  follow-­‐

up	
  data.	
  As	
  such,	
  interpreta<on	
  of	
  the	
  predic<ve	
  associa<ons	
  between	
  risk	
  
factors	
  and	
  outcomes	
  remain	
  difficult	
  and	
  do	
  not	
  demonstrate	
  causality.	
  	
  

	
  
-­‐  The	
  BNCS	
  baCery	
  includes	
  tests	
  that	
  evaluate	
  only	
  three	
  cogni3ve	
  domains	
  

(Speed	
  of	
  informa<on	
  processing,	
  AMen<on/working	
  memory	
  and	
  Execu<ve	
  
func<oning).	
  	
  Although	
  these	
  tests	
  have	
  been	
  found	
  to	
  be	
  sensi<ve	
  in	
  detec<ng	
  
HIV-­‐related	
  NC	
  changes,	
  this	
  brief	
  baMery	
  is	
  used	
  as	
  a	
  screening	
  tool	
  only	
  and	
  is	
  
not	
  validated	
  for	
  independent	
  diagnosis	
  of	
  NCI.	
  

	
  
-­‐  The	
  norma3ve	
  data	
  used	
  for	
  interpreta3on	
  of	
  the	
  BNCS	
  results	
  are	
  based	
  on	
  

gender,	
  age,	
  educa<on	
  and	
  ethnicity	
  adjusted	
  norms	
  but	
  do	
  not	
  account	
  for	
  
poten3al	
  varia3on	
  across	
  countries	
  in	
  this	
  study,	
  and	
  this	
  might	
  account	
  for	
  at	
  
least	
  some	
  of	
  the	
  differences	
  seen	
  between	
  men	
  and	
  women	
  in	
  our	
  results.	
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Conclusions	
  
 

 
-­‐ Overall,	
  41.5%	
  of	
  pa<ents	
  in	
  the	
  CRANIum	
  study	
  had	
  a	
  posi<ve	
  screen	
  for	
  NCI,	
  consistent	
  with	
  
prevalence	
  rates	
  previously	
  reported	
  in	
  HIV-­‐posi<ve	
  pa<ents.	
  	
  

-­‐ There	
  were	
  no	
  sta<s<cally	
  differences	
  found	
  between	
  the	
  percentage	
  of	
  naïve	
  and	
  HAART-­‐
experienced	
  pa<ents	
  with	
  a	
  posi<ve	
  screen	
  for	
  NCI	
  (39.4%	
  vs	
  42.5%,	
  respec<vely;	
  p=0.1206).	
  	
  

-­‐	
  When	
  assessing	
  level	
  of	
  cogni<ve	
  impairment	
  by	
  average	
  T-­‐score,	
  a	
  higher	
  propor<on	
  of	
  HAART-­‐
naïve	
  pa<ents	
  were	
  categorized	
  as	
  having	
  normal	
  cogni<ve	
  func<on	
  compared	
  with	
  HAART-­‐
experienced	
  pa<ents.	
  For	
  both	
  groups,	
  the	
  majority	
  of	
  pa<ents	
  with	
  any	
  degree	
  of	
  NCI	
  fell	
  within	
  
the	
  mild	
  impairment	
  category.	
  	
  

-­‐ For	
  HAART-­‐experienced	
  pa<ents,	
  a	
  lower	
  percentage	
  of	
  pa<ents	
  with	
  a	
  current	
  viral	
  load	
  ≤50	
  
copies/mL	
  had	
  a	
  posi<ve	
  screen	
  for	
  NCI	
  compared	
  with	
  pa<ents	
  with	
  detectable	
  plasma	
  HIV-­‐RNA.	
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Assessment,	
  Diagnosis,	
  and	
  Treatment	
  of	
  
HIV-­‐Associated	
  Neurocogni<ve	
  Disorder:	
  A	
  
Consensus	
  Report	
  of	
  the	
  Mind	
  Exchange	
  

Program	
  



Methods	
  
	
  
•  Sixty-­‐six	
  specialists	
  from	
  30	
  countries.	
  
•  The	
  program	
  was	
  overeseen	
  by	
  a	
  steering	
  commitee	
  of	
  5	
  experts	
  

(2	
  infectous	
  disease	
  specialist,	
  a	
  neurologist,	
  a	
  neuropsychiatrist	
  
and	
  a	
  clinical	
  psychologist).	
  

•  A	
  broad	
  list	
  of	
  clinical	
  ques3on	
  across	
  5	
  topics:	
  Screening,	
  
diagnosis,	
  monitoring,	
  tretament,	
  inversion	
  treatment/
interven<ons,	
  and	
  preven<on	
  of	
  HAND,	
  was	
  generated.	
  

•  	
  This	
  process	
  resulted	
  in	
  a	
  final	
  set	
  of	
  14	
  ques3ons	
  iden<fied.	
  For	
  
each	
  ques<on,	
  a	
  dra~	
  prac<cal	
  answer	
  was	
  generated	
  by	
  2	
  or	
  3	
  
members	
  of	
  the	
  core	
  expert	
  group	
  based	
  on	
  the	
  findings	
  of	
  the	
  
literature	
  review	
  and	
  their	
  clinical	
  opinion.	
  

•  An	
  interna<onal	
  mee<ng	
  with	
  the	
  steering	
  commiMee,	
  core	
  
expert	
  group,	
  and	
  broader	
  HIV	
  clinician	
  group	
  was	
  held	
  to	
  discuss	
  
and	
  further	
  refine	
  the	
  drak	
  answers.	
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Oreview	
  of	
  the	
  Mind	
  Exchange	
  Program	
  
The	
  program	
  comprised	
  several	
  stages	
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Fourteen	
  Key	
  Clinical	
  Ques<on	
  That	
  Were	
  Iden<fied	
  and	
  
Addressed	
  during	
  the	
  Interna<onal	
  Program	
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MIND	
  EXCHANGE	
  PROGRAM	
  

•  To	
  assess	
  neurocogni<ve	
  func<oning	
  in	
  all	
  HIV	
  pts	
  (early	
  and	
  if	
  possible	
  
before	
  ART	
  ini<a<on)	
  

•  Screening	
  every	
  6-­‐12	
  m	
  in	
  higher-­‐risk	
  and	
  24	
  m	
  in	
  lower-­‐risk	
  pts	
  
•  To	
  consider	
  risk	
  factors	
  (independently	
  assoc	
  with	
  HAND)	
  
•  To	
  choose	
  between	
  the	
  many	
  brief	
  screen	
  tests	
  according	
  to	
  clinical	
  

exper<se,	
  availability,	
  etc	
  
•  Complete	
  NP	
  baMery	
  (at	
  least	
  5	
  dom)	
  to	
  confirm	
  HAND	
  
•  Comorbidi<es	
  and	
  their	
  contribu<on	
  to	
  NCI	
  (older	
  pts	
  and	
  AD)	
  
•  Imaging	
  and	
  CSF	
  analysis	
  help	
  	
  to	
  diagnose	
  HAND	
  	
  



Screening	
  for	
  HAND	
   	
  
Several	
  risk	
  factors	
  
	
  have	
  been	
  independently	
  
associated	
  with	
  an	
  increased	
  
likelihood	
  of	
  HAND:	
  
1.  Readily	
  assesiable	
  in	
  clinic:	
  

•  Disease	
  factors	
  
•  Treatment	
  factors	
  
•  Comorbidi3es	
  
•  Demographic	
  factors	
  
•  	
  Neurological	
  and	
  

psychiatric	
  factors	
  
2.  Difficult	
  to	
  assess	
  in	
  clinic:	
  

•  Biomarkers	
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Useful	
  Available	
  Tools	
  for	
  Screening	
  for	
  HIV-­‐
Associated	
  Neurocogni<ve	
  Disorder	
  

•  HDS	
  
•  IHDS	
  
•  Total	
  Recall	
  measure	
  of	
  the	
  Hopkins	
  Verbal	
  Learning	
  Test–Revised	
  
•  Grooved	
  Pegboard	
  Test	
  
•  Execu<ve	
  Interview	
  
•  Cogni<ve	
  func<onal	
  status	
  subscale	
  of	
  the	
  (MOS-­‐HIV)	
  

	
  *Tests	
  Addi<onal	
  to	
  Neuropsychological	
  Assessment	
  That	
  Should	
  Be	
  Used	
  in	
  the	
  
Diagnosis	
  of	
  HIV-­‐Associated	
  Neurocogni<ve	
  Disorder	
  in	
  HIV-­‐Infected	
  Pa<ents	
  With	
  
Suspected	
  or	
  Demonstrated	
  Neurocogni<ve	
  Impairment	
  

–  Developmental	
  history	
  (academic	
  performance,	
  occupa<onal	
  aMainment)	
  
–  Assessment	
  of	
  past	
  and	
  ac<ve	
  alcohol	
  and	
  substance	
  abuse	
  or	
  dependence	
  using	
  DSM-­‐IV	
  
–  Assessment	
  of	
  depression,	
  anxiety,	
  and	
  posMrauma<c	
  stress	
  disorder	
  using	
  a	
  structured	
  

ques<onnaire	
  
–  Neurological	
  examina<on	
  
–  Laboratory	
  studies	
  
–  CSF	
  analysis	
  
–  Thorough	
  medical	
  and	
  neurological	
  history	
  
–  MRI	
  
–  Lawton	
  &	
  Brody’s	
  modified	
  Ac<vi<es	
  of	
  Daily	
  Living	
  scale	
  and	
  the	
  Pa<ent’s	
  Assessment	
  of	
  Own	
  

Func<oning	
  Inventory	
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Recommenda<ons	
  for	
  Monitoring	
  Pa<ents	
  With	
  
HIV-­‐Associated	
  Neurocogni<ve	
  Disorder	
  

	
  
Pa3ents	
  with	
  HAND	
  	
  
not	
  on	
  cART	
  
	
  

	
  
	
  

	
  
	
  
Pa3ents	
  with	
  HAD	
  or	
  	
  
MND	
  commencing	
  cART	
  

	
  
	
  

	
  
	
  

	
  
Pa3ents	
  with	
  ANI	
  	
  
commencing	
  therapy	
  

Periodically	
  reassessed,	
  perhaps	
  as	
  frequently	
  as	
  monthly	
  if	
  prac<cal	
  

• 	
  Monitored	
  clinically,	
  ini<ally	
  at	
  months	
  3	
  and	
  6,	
  then	
  semiannually	
  un<l	
  a	
  
plateau	
  of	
  response	
  has	
  been	
  observed	
  and	
  annually	
  therea~er.	
  

	
  

•	
  If	
  there	
  is	
  no	
  clinical	
  response	
  or	
  if	
  there	
  is	
  deteriora<on	
  at	
  early	
  <me	
  points,	
  
other	
  causes	
  of	
  impairment	
  should	
  be	
  considered.	
  	
  

	
  

•	
  There	
  may	
  be	
  a	
  bidirec<onal	
  rela<onship	
  between	
  cogni<on	
  and	
  
cARTmedica<onadherence,	
  with	
  poor	
  adherence	
  being	
  associated	
  with	
  poor	
  
virologic	
  response;	
  therefore,	
  specific	
  interven<ons	
  to	
  op<mize	
  cART	
  adherence	
  
should	
  be	
  employed	
  

Monitored	
  ini<ally	
  at	
  6	
  months	
  and	
  annually	
  therea~er	
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Central	
  Nervous	
  System	
  Penetra<on-­‐Effec<veness	
  
Ranking	
  2010	
  

*In	
  alphabe<c	
  order	
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Algorithm	
  showing	
  
management	
  of	
  
treated	
  pa<ents	
  with	
  
persistent	
  or	
  
worsening	
  
neurocogni<ve	
  
impairment	
  and	
  
undetectable	
  
cerebrospinal	
  fluid	
  
human	
  
immunodeficiency	
  
virus	
  RNA	
  (<50	
  
copies/mL)	
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Limita<ons	
  
1.  Although	
  literature	
  searches	
  were	
  based	
  on	
  carefully	
  constructed,formalized	
  keyword	
  strings,	
  the	
  

review	
  of	
  the	
  literature	
  does	
  not	
  meet	
  strict	
  criteria	
  for	
  a	
  systema<c	
  review.	
  Nonetheless,	
  the	
  searches	
  
were	
  thorough,	
  well	
  documented,	
  and	
  carried	
  out	
  in	
  2	
  databases	
  and	
  relevant	
  HIV	
  congresses,	
  thus	
  
providing	
  a	
  broad	
  database	
  with	
  which	
  to	
  address	
  each	
  of	
  the	
  14	
  ques<ons	
  

2.  To	
  provide	
  the	
  most	
  clinically	
  useful	
  guidance	
  within	
  a	
  manageable	
  <meframe,	
  the	
  program	
  did	
  not	
  
set	
  out	
  to	
  address	
  all	
  aspects	
  of	
  HAND	
  management,	
  but	
  rather	
  addressed	
  the	
  ques<ons	
  priori<zed	
  as	
  
most	
  important	
  to	
  clinical	
  prac<ce.	
  Despite	
  this	
  restric<on,	
  the	
  answers	
  provided	
  do	
  give	
  a	
  good	
  
spread	
  of	
  guidance	
  across	
  the	
  range	
  of	
  HAND	
  management.	
  

3.  The	
  guidance	
  does	
  not	
  take	
  into	
  account	
  differing	
  resource	
  serngs,	
  and	
  it	
  may	
  not	
  be	
  possible	
  for	
  all	
  
physicians	
  to	
  apply	
  all	
  aspects	
  of	
  the	
  guidance	
  within	
  their	
  prac<ce	
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Conclusion	
  

	
  	
  	
  	
  The	
  Mind	
  Exchange	
  program	
  complements	
  exis3ng	
  
guidelines,providing	
  prac3cal	
  guidance	
  in	
  the	
  

diagnosis,ongoing	
  monitoring,	
  and	
  treatment	
  of	
  
HAND,	
  which	
  is	
  of	
  direct	
  relevance	
  to	
  daily	
  prac3ce.	
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