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• To assess neurocognitive co-morbidities and associated 
depression symptoms in HIV infected individuals.  

• To assess the trajectory of neurocognitive morbidity over 
two years of follow up on ART

• To define the level of compartmentalized virus in the 
CSF and examine associations with dementia, 

stratified by HIV subtype. 

Aims “Neuro Study” 



Neurocognitive performance and normative comparison data 
in HIV+ and HIV- individuals in Rakai, Uganda

HIV+  participants
 N= 400 HIV positive
 Education  5 years

Age M 35 years 

Matched HIV – 400 
Controls

Symbol Digit
Color Trail 1



HIV Negative and HIV Positive  neurocognitive performance

HIV Neg HIV pos

Neurocognitive 
performance 
was lower for 
HIV positive 
individuals 

F        32.50
P>F< 0.001



Frequency of HAND Stage
HIV+ only: Pre- and Post-ART 

Cognitive Function 

Baseline 

(n=312)

Follow-Up 

(n=312)

p

Normal 130 (44%) 141 (49%)

< 0.001
ANI 20 (7%) 39 (13%)

MND 103 (35%) 97 (33%)

Dementia 39 (13%) 15 (5%)

HIV Dementia BUT unchanged HAND at 2 years

HAND: HIV Associated
Neurocognitive Disorders



Baseline Demographic Characteristics by Immunosuppression 

CD4 Category
<200 cells/µL

(n=150)
350-500 cells/µL

(n=183)

Age, Mean (SD) 33.8 (7.3) 36.8 (9.3)
Baseline Viral load 
>1000

148 (98.7%) 163 (89%)

Men 89  (59.4%) 81 (44.3)
Women 61 (40.6%) 102 (55.7%)
Initiated ART 147 (98%) 165 (90%)



DEPRESSION SYMPTOMS IN HIV POSITIVE INDIVIDUALS AT 
BASELINE AND 2 YEAR FOLLOW UP
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Box Plot for CESD  at baseline and follow upDepression symptoms plot

Mean (SD) CES-
Depression  score 
was higher at 
baseline 9.6 than at 
the 2 years 4.4 (7.4) 
p<0.01



EFFECT OF ART ON DEPRESSION SYMPTOMATOLOGY
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1. Easily bothered

2. No appetite
3. Unable to shake

off blues

4. Not feeling as
good as others

5. Poor
concentration

6. Depressed

7. Everything was
efforful

8. Feelings of
hopelessness

9. Failure

10. Fearful
11. Restless sleep

12. Unhappy

13. Less talkative

14. Lonliness

15. Felt people were
unfriendly

16. Not enjoying life

17. Crying spells

18. Sadness

19. Felt disliked

20. Could not get
going

Class 1: Affect only (n=58; 19%)
Class 2: Somatic only (n=41; 13%)
Class 3: No change (n=213; 68%)

Take Home
Heterogeneity in ART –
related depressive symptom 
improvement 
Affect > Somatic

  
  

   
 

   
  

 

 

  

  

 

 
  

 

  

 

   

   

  

 

  

   

Class 1: Affect only (n=58; 19%)
Class 2: Somatic only (n=41; 13%)
Class 3: No change (n=213; 68%)



HAND and  Mortality

• Each one-stage increase in HAND 
severity was associated with a 
58% increased odds of death at 
two years [OR 1.58, 95%CI (0.97, 
2.57), p=0.06]



64% evidence of  CSF HIV 
compartmentalization 
affecting verbal learning

Resolving after ART 
initiation
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