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PRESENTATION

Although the incidence of neurological complications of HIV infection has decreased as a consequence of 
combination antiretroviral therapy, they remain an important cause of morbidity and mortality. This includes 
the continued frequent development of HIV-associated dementia and an array of opportunistic infections in 
regions of the world where antiretroviral therapy is not yet readily available and in vulnerable populations for 
whom therapy remains difficult.
Even in those receiving antiretroviral therapy, less severe but still important cognitive  dysfunction may conti-
nue as a threat with increasing impact as treated patients live longer.
Additionally, progressive multifocal leukoencephalopathy (PML), an opportunistic infection related to JC virus, 
still occures in those treated with antiretroviral therapy.
This three-day meeting focuses on three salient contemporary issues:
- NeuroHIV in Eastern Europe and Central Asia, regions of the world with expanding infection but limited 

resources
- The biology of HIV-related brain dysfunction, including current understanding of disease mechanisms and 

the prospects for therapeutic interventions to ameliorate neurological disabilities.
- The pathobiology of PML and prospects for improved prevention, diagnosis and management.
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October 22, 2009October 22, 2009

Assessment of Resources and Opportunities for NeuroAIDS
Research in Eastern Europe and Central Asia
 8:00 - 8:15 Welcoming Remarks
  Jeymohan Joseph (Bethesda, MD, USA)

SESSION I 
Chair: Yuri Persidsky (Philadelphia, PA, USA) 
 8:15 - 8:45 HIV-Associated Neurocognitive Disorders-Overview
  Igor Grant (San Diego, CA, USA)

 8:45 - 9:05 Overview of HIV/AIDS and TB Epidemic in Bulgaria: Opportunities for Neurologic
  and Neurocognitive Studies in HIV-Infected Patients
  Alexandre Todorov (St. Louis, MO, USA)

 9:05 - 9:25 Neurocognitive Impulsivity and HIV Risk Behaviors in Bulgarian Heroin
  and Stimulant Users
  Jasmin Vassileva (Chicago, IL, USA)

 9:25 - 9:45 Neurocognitive Characterization of Russian Patients with Different Types of Abuse:
  Potential for Extension of These Studies to HIV Infected Patients
  Natalya Bushara (St. Petersburg, Russia)

 9:45 - 10:05 The Most Frequent Neurological Complications in HIV/AIDS Patients in Georgia
  Natalia Bolokadze (Tbilisi, Georgia)

10:05 - 10:30  Coffee Break
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October 22, 2009

SESSION II
 Chair: Alexandre Todorov (St. Louis, MO, USA)
10:30 - 10:50  Neurologic Complications of HIV Infection: Relationship
  with Disease Progression and Mortality in Ukraine
  L.R. Shostakovich-Koretskaya (Dnepropetrovsk, Ukraine)
10:50 - 11:10  HIV-Associated Co-Morbidities in the Ukranian Pediatric Population
  Irnya Voznyak (Kiev, Ukraine)
11:10 - 11:30  Incidence and Risk Factors for HIV-Associated Cognitive
  Motor Complex Disorders Among Patients on HAART in Serbia
  Djordje Jevtovic (Belgrade, Serbia)
11:30 - 11:50  HIV/HCV Co-Infection in Poland:
  Impact on Neuropsychological Function
  Andrej Horban (Warsaw, Poland)
12:00 - 13:00  Lunch 
13:00 - 13:20  Epidemiology of HIV in Turkey: Opportunities for NeuroAIDS Research
  Demir Serter (Izmir, Turkey)
13:20 - 13:40  Overview of HIV Epidemic in Lithuania:
  Current Status of Neurologic and Neuropsychiatry Research
  in HIV Infected Individuals
  Saulius Caplinskas (Vilnius, Lithuania) 
13:40 - 14:00  Global Initiative in Psychiatry: HIV/AIDS Programs is Eastern Europe
  and Central Asia
  Jana Javakhishvili (Tbilisi, Georgia)
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October 23, 2009October 22, 2009

SESSION III 
Chair: Cristian Achim (San Diego, CA, USA)
14:00 - 14:20  Molecular Aspects of Clade F and Co-Infection with HBV and HCV
  Simona Ruta (Bucharest, Romania)  
14:20 - 14:40  Overview of HIV Epidemic in Romania
  Mariana Mardarescu (Bucharest, Romania)
14:40 - 15:00  Neurological Complications in a Romanian Cohort of HIV-Infected Adolescents
  and Young Adults
  Dan Duiculescu (Bucharest, Romania)
15:00 - 15:20  Neurocognitive Impairment in a Romanian Cohort of Children
  and Young Adults Infected with HIV Clade F
  Luminita Ene (Bucharest, Romania)
15:20 - 15:45  Coffee Break
15:45 - 16:15  NIH International Programs in Eastern Europe and Central Asia
  Natalie Tomitch (Bethesda, MD, USA)
16:15 - 17:15  Priorities for Future NeuroAIDS Research in Eastern Europe and Central Asia:
  Discussion Session
  Igor Grant (San Diego, CA, USA), Jeymohan Joseph (Bethesda, MD, USA)
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October 23, 2009

Biology of CNS HIV Infection and Injury:
Past, Present and Future

 8:00 - 8:15 Welcoming Remarks
  Giuseppe Ippolito (Rome, Italy)
  Adriano Lazzarin (Milan, Italy)
 8:15 - 8:30 Introduction - Biology
  of CNS HIV Infection
  and Disease:
  Past, Present and Future
  Richard W. Price
  (San Francisco, CA, USA)

1. LESSONS FROM THE PAST
 Session Chairs: Paola Cinque (Milan, Italy)
  Ron Swanstrom (Chapel Hill, NC, USA)
 8:30 - 8:50 Anatomic and Molecular Brain  
  Pathology in HIV Infection
  Benjamin Gelman
  (Galveston, TX, USA)
 8:50 - 9:10 Compartmentalized HIV   
  Replication in the CNS
  Gretja Schnell
  (Chapel Hill, NC, USA)

 9:10 - 9:30 Neurotropic HIV in CNS Infection
  Dana Gabudza
  (Boston, MA, USA)

 9:30 - 9:50 AIDS in Sub-Saharan Africa: Clinical
  Presentation of HIV-E and HAD
  Ned Sacktor
  (Baltimore, MD, USA)

 9:50 - 10:20 Open Discussion

 10:20 - 10:40 Coffee Break

2. A LOOK AT THE PRESENT
 Session Chairs: Giuliano Rizzardini (Milan, Italy)
  Colin Hall (Chapel Hill, NC, USA)

 10:40 - 11:00 Effect of Treatment
  on Cognitive Performance
  Kevin Robertson (Chapel Hill, NC, USA)

 11:00 - 11:20 Continued Impairment 
  in Treated Patients
  Valerio Tozzi (Rome, Italy)
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October 24, 2009
 11:20 - 11:40 Influence of Vascular Diseases
  on Cognitive Impairment 
  in the MACS cohort
  James Becker (Pittsburgh, PA, USA)
11:40 - 12:00  Functional Neuroimaging 
  of Treated Patients
  Linda Chang (Honolulu, HI, USA)
12:00 - 12:20  Imaging Patterns of Brain Injury 
  in Treated Patients
  Bradford Navia (Boston, MA, USA)
 12:20 - 13:00 Open Discussion
  Facilitator: Kevin Robertson 
  (Chapel Hill, NC, USA)
 13:00 - 14:00 Lunch

3. INTO THE FUTURE - PART I
 Session Chairs: Cristina Mussini (Modena, Italy) 
  Carlo Torti (Brescia, Italy)
 14:00 - 14:20 Neurobiology of Early Infection
  Serena Spudich
  (San Francisco, CA, USA)
 14:20 - 14:40 When to START Treatment: 
  the Neurological Perspective
  Edwina Wright 
  (Melbourne, Australia)
14:40 - 15:00  Role of Neuropenetration and   
  Neuroactivity in Chronic Treatment
  Scott Letendre (San Diego, CA, USA)

15:00 - 15:10  Cerebrospinal Fluid Penetration  
  of Newer Antiretroviral Agents
  Aylin Yilmaz (Goteborg, Sweden)
15:10 - 15:30  Systemic Immune Activation 
  and Disease Progression
  Peter Hunt (San Francisco, CA, USA)
15:30 - 16:00  Open Discussion
  Facilitator: Andrea Antinori (Rome, Italy)
16:00 - 16:20  Coffee Break

4. INTO THE FUTURE - PART II
Session Chairs: Gianni Di Perri (Turin, Italy)
  Serena Spudich (San Francisco, CA, USA)
16:20 - 16:40  The Macrophage and Antiretroviral Therapy
  Carlo Federico Perno (Rome, Italy)
16:40 - 17:00  Persistent Cerebrospinal Fluid HIV and Immune  
  Activation in Suppressed Patients
  Magnus Gisslen (Goteborg, Sweden)
17:00 - 17:20  Detecting Persistent HIV Infection   
  in Blood and Cerebrospinal Fluid,    
  Use of a Single Copy Assay
  Viktor Dahl (Stockholm, Sweden)
17:20 - 17:40  “Omics” and Other New Approaches   
  to the Study of CNS HIV Infection
  Howard Fox (Omaha, NE, USA)
17:40 - 18:10  Open Discussion
  Facilitator: Richard W Price
  (S. Francisco, CA, USA)
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October 24, 2009
15:00 - 15:10  Cerebrospinal Fluid Penetration  
  of Newer Antiretroviral Agents
  Aylin Yilmaz (Goteborg, Sweden)
15:10 - 15:30  Systemic Immune Activation 
  and Disease Progression
  Peter Hunt (San Francisco, CA, USA)
15:30 - 16:00  Open Discussion
  Facilitator: Andrea Antinori (Rome, Italy)
16:00 - 16:20  Coffee Break

4. INTO THE FUTURE - PART II
Session Chairs: Gianni Di Perri (Turin, Italy)
  Serena Spudich (San Francisco, CA, USA)
16:20 - 16:40  The Macrophage and Antiretroviral Therapy
  Carlo Federico Perno (Rome, Italy)
16:40 - 17:00  Persistent Cerebrospinal Fluid HIV and Immune  
  Activation in Suppressed Patients
  Magnus Gisslen (Goteborg, Sweden)
17:00 - 17:20  Detecting Persistent HIV Infection   
  in Blood and Cerebrospinal Fluid,    
  Use of a Single Copy Assay
  Viktor Dahl (Stockholm, Sweden)
17:20 - 17:40  “Omics” and Other New Approaches   
  to the Study of CNS HIV Infection
  Howard Fox (Omaha, NE, USA)
17:40 - 18:10  Open Discussion
  Facilitator: Richard W Price
  (S. Francisco, CA, USA)

Basic and Clinical Aspects of JC virus 
and Progressive Multifocal Leukoencephalopathy

 8:30 - 8:40 Welcoming Remarks
  Andrea Antinori (Rome, Italy)

1. JCV BIOLOGY AND PATHOGENESIS OF PML
Session Chair: Gene Major (Bethesda, MD, USA)
 8:40 - 9:00 JC Virion Structure
  Walter Atwood (Providence, RI, USA)
 9:00 - 9:20 PML-Specific JVC-VP1 Mutations:  
  Role in Receptor Binding
  Leonid Gorelik (Cambridge, MA, USA)
 9:20 - 9:40 NCCR Sequences and PML:
  What is the Origin
  of Rearrangements?
  Gene Major (Bethesda, MD, USA)
 9:40 - 10:25 Open Discussion
10:25 - 10:45  Coffee Break

2. DIAGNOSTIC FEATURES OF PML
Chair: David Clifford (St. Louis, MO, USA)

10:45 - 11:05  Updated Overview of Incidence,   
  Underlying Diseases, Risk Factors 
  and Survival
  Allen Aksamit (Rochester, USA)

11:05 - 11:25  Newer Pictures and Newer  
  Neuroimaging Tools
  Tarek Yousry (London, UK)

11:25 - 11:45  The Dynamics of JCV Replication 
  in Body Fluids
  Paola Cinque (Milan, Italy)

11:45 - 12:30  Open Discussion

12:30 - 13:30  Lunch
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GENERAL INFORMATION 
3. THE IMMUNE RESPONSE TO JCV
 Chair: Paola Cinque (Milan, Italy)

13:30 - 13:50  The Antibody Responses 
  in Healthy and PML
  Hans Hirsch (Basel, Switzerland)

13:50 - 14:10  Specific T-Cell Responses in PML
  Igor Koralnik (Boston, MA, USA)

14:10 - 14:30  PML and IRIS: Dilemma or Cure?
  Avi Nath (Baltimore, MD, USA)

14:30 - 15:15  Open Discussion

15:15 - 15:35  Coffee Break

4. TREATMENT MANAGEMENT
Chair: Richard W. Price (San Francisco, CA, USA)

15:35 - 15:55  Current Treatment Approaches 
  and Expectations: the View from 
  the Medical Community
  Tomas Olsson (Stockholm, Sweden)

15:55 - 16:15  What are Real Opportunities 
  for Treatment? The View from 
  Industry and Drug Development
  Susan Goeltz (Cambridge, MA, USA)

16:15 - 17:00  Open Discussion

17.00 - 17.30  Conclusions of the Meeting
  The Oganizing Committee

17.30 - 17.45  ECM Questionnaire
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GENERAL INFORMATION 

SCIENTIFIC COMMITEE
Andrea Antinori
Paola Cinque
Giuseppe Ippolito
Jeymohan Joseph
Adriano Lazzarin
Gene Major
Richard W. Price
Kevin Robertson

NIMH Travel Logistics
Cabezon Group
11821 Parklawn Drive, Suite 100
Rockville, MD 20852
Phone: 001 (301) 468-6004, ext. 428
Cell Phone: 001 (571) 239-4204
Fax: 001 (301) 468-0338
Email: chipper.whalan@cabezongroup.com

ORGANIZING SECRETARIAT

NADIREX INTERNATIONAL Srl 
Via Riviera 39 · 27100 Pavia
Tel. 0382-525714/35
Fax 0382-525736
E-mail: fabiana.zuffada@nadirex.com

ECM 
The request for ECM credits has been forwarded
to the Italian Ministry of Health for Italian participants.
ECM ref. number 7461 - 9026740



12www.neurohiv.com

GENERAL INFORMATION GENERAL INFORMATION 

CONGRESS VENUE
Regina Palace Hotel
Corso Umberto I, 29
28838 Stresa (VB)
Tel. ++39 0323 936936
Fax ++39 0323 936666
www.regina-palace.it

How to reach the Congres Site:

By Plain: 35 Km from Malpensa 2000
By train: FS Milano Domodossola - Stresa Station
By car: autostrada A26 Carpugnino - Stresa
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GENERAL INFORMATION 

THE REGISTRATION FEE INCLUDES:

Participation in the scientific work
- Congress kit
- Certificate of participation
- CME certificate
- Coffee breaks and working breakfasts
 for the whole period

CERTIFICATE OF PARTICIPATION

The Certificate of participation will be delivered at 
the end of the Meeting to all the partecipants regi-
stered at the desk of the Secretariat Organization

SLIDES AND INTERNET POINTS

A computerized projection will be provided by IT 
technicians. Please provide the file of your presen-
tation in electronic format. Slide and Internet Point 
is located in the Executive Room.
Please provide only files in electronic format. Spe-
akers that have the presentation on their laptop 
or on pen drive are kindly invited to go to the slide 

point in advance. In this way the technicians will 
be able to duplicate the files.
Slides and Internet point is located in the Excecu-
tive Room.
 
OFFICIAL LANGUAGE

The official language of the Meeting is English
 
POSTERS

Posters will be displayed in the Azzurra Room.
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CNS complications are well recognized in HIV infection, with neu-
rocognitive impairment (NCI) reported in 30-50% of cases. Prog-
ress of HIV disease is accompanied by progressive reduction 
in volumes in gray and white matter of the brain and increased 
abnormal white matter signal, as well as evidence of neuronal 
injury on MR spectroscopy studies.
Degree of NCI before death correlates with amount of synaptic 
and dendritic injury at autopsy, and this may be one of the sub-
strates of NCI. Despite life prolonging ART, which in many cases 
yields undetectable plasma HIV, NCI remains prevalent, e.g., 40-

50% of 1555 CHARTER participants were impaired. Presence of 
low levels of HIV RNA in CSF in those with undetectable plasma 
virus is associated with NCI, suggesting that persistence or low 
level CNS viral replication may in part explain HAND persistence. 
Other factors may include neuro-damaging events in early HIV 
infection, and effects of cofactors such as coinfection with HCV 
or other pathogens and drug abuse. Some evidence indicates 
use of better CNS penetrating ARV improves NCI, and there may 
be protective effects from adjunctive therapies such as SSRIs 
and statins.

HIV-Associated Neurocognitive Disorders - Overview
I. Grant

for the HNRC and CHARTER Groups

01
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Official estimates of the prevalence of HIV/AIDS in Bulgaria re-
main remarkably low. As of mid-2009, ~1000 HIV positive cases 
had been officially reported, in a population of 7.3 million. As in 
several other countries, however, there are concerns that the epi-
demic could be on the verge of a significant expansion, and that 
the true number of cases could far exceed the number of report-
ed cases. An ongoing genetic epidemiological study of opioid 
dependence in Bulgaria (DA018823) allowed the development of 
close collaborations between, in Sofia, the Molecular Medicine 
Center (MMC), the Bulgarian Addiction Institute (BAI), the Initia-
tive for Health Foundation (IFH) and the Center for Sexual Health 
(CSH), and with Washington University in Saint Louis. As part 
of this study, we have completed semi-structured psychiatric 
assessments and collected blood samples from ~1,500 heroin 
IDUs for genetic analyses. An additional ~1,000 assessments are 
planned for the remaining 18 months of data collection. As of 
mid 2009, 62% of participants agreed to an HIV test, with 2.5% 
of samples testing positive (24 of 959). 
We suggest that the collaboration established as part of this 
study, which includes outreach programs working closely with 

a very high risk population, molecular geneticists and psychiatric 
epidemiologists, offers several opportunities for future neurosci-
ence and HIV/AIDS research. Following a brief overview of the 
study, we focus this presentation on two collaborating NGOs. 
The IFH is a harm-reduction program who established very 
strong relations of trust with the disadvantaged Roma commu-
nity. In addition to prevention efforts, the IFH provides regular 
assistance to approximately 50 ethnic Romas who tested posi-
tive for HIV. The IFH participated in several nationwide surveil-
lance programs, surveys of the injection drug user population, in 
2003-2007 (800 interviews), as well as in HIV-antibody screening 
in syringes/needles obtained through the needle exchange pro-
gram. CSH is located on the Sofia Medical University campus 
and was the first Bulgarian VCT center. It serves primarily at-risk 
adolescents and young adults. The CSH provides services free 
of charge and reaches out to underserved population. The core 
patient base in the first semester of 2009 included 395 patients 
from high-risk groups (141 sex workers; 248 MSM; and 6 per-
sons with an HIV positive partner). In the same period, the CSH 
identified 11 of the 53 new HIV cases reported nationwide.

Overwiev of HIV/AIDS and TB Epidemic in Bulgaria: Opportunities 
for Neurologic and Neurocognitive Studies in HIV - Infected Patients

A. Todorov

Washington University, St. Louis, MO, USA
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Bulgaria is a lower-middle income Southeast European coun-
try, strategically located on the ‘Balkan Drug Route’, one of the 
main routes for international drug traffic from South-West Asia 
to Western Europe. Heroin is the most popular drug of abuse 
in the country. More recently, Bulgaria has also become a ma-
jor center for production of synthetic amphetamine-type stimu-
lants. Currently, the abuse of both heroin and amphetamine-type 
stimulants has reached pandemic proportions in the country. 
Although at present the prevalence of HIV in Bulgaria is still rela-
tively low, the country is considered to be at the brink of an HIV 
epidemic, as it is located in a region experiencing the world’s 
fastest-growing rates of HIV infection. One of the most alarming 
recent trends in the country is the dramatic increase of HIV infec-
tions among IDUs, such that 82% of all HIV+ cases among IDUs 
have been registered during the past three years. 
We have developed a programmatic series of investigations in 
Bulgaria (R21DA18086; R21DA025417; R01DA021421) aimed at 
identifying neurocognitive, psychiatric and personality risk fac-
tors that contribute to HIV risk behaviors in substance depen-
dent individuals (SDIs). The focus of our studies has been on im-

pulsivity, a complex and multidimensional construct implicated in 
virtually all kinds of addictive and high-risk behaviors. Our stud-
ies have employed state-of-the-science neurocognitive tasks of 
impulsivity in order to identify a subset of particularly impulsive 
individuals among an already high-risk group of SDIs, who may 
be most prone to engage in HIV risk behaviors and should be tar-
geted first by prevention and intervention programs. Ultimately, 
we believe that neurocognitive evaluations may become part of 
standard HIV risk assessments, providing information on “neu-
rocognitive markers” for HIV risk behaviors in SDIs. 
We have developed a close collaboration with colleagues at the 
Bulgarian Addictions Institute (BAI), our main performance site in 
Bulgaria. We have built a large referral network in Sofia, which in-
cludes the Sofia Municipality Center for Addictions, the National 
Center for Addictions – Suhodol, rehabilitation center “Butterfly”, 
therapeutic community “New Beginning”, outpatient treatment 
center “Solidarity”, Queer Bulgaria Foundation, and the Bulgar-
ian Red Cross. We have also begun to establish collaborations 
with various drug addiction treatment sites in other large cities, 
such as Burgas and Plovdiv.

Neurocognitive Impulsivity and HIV Risk Behaviors 
in Bulgarian Heroin and Stimulant Users

J. Vassileva

University of Illinois, Chicago, IL, USA
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Research on the neurocognitive characteristics of heroin addic-
tion is sparse and studies that do exist include polydrug abus-
ers; thus, they are unable to distinguish neurocognitive effects of 
heroin from those of other drugs. To identify neurocognitive cor-
relates specific to heroin addiction, the present study was con-
ducted in Leningrad region, Russia, where individuals typically 
abuse and/or become addicted to only one substance, generally 
alcohol or heroin. Heroin group included heroin addicts without 
HIV (H) and with HIV (HHV). Three comparison groups included 
alcoholics (A), addicts who used both alcohol and heroin (A+H), 
and non-abusers (K). Psychiatric, background, and drug history 
evaluations were administered after detoxification to screen for 
exclusion criteria and characterize the sample. Executive Cogni-
tive Functions (ECF) that largely activate areas of the prefrontal 
cortex and its circuitry measured include complex visual pattern 
recognition (Paired Associates Learning), working memory (De-
layed Matching to Sample), problem solving (Stockings of Cam-

bridge), executive decision making (Cambridge Decision Making 
Task), cognitive flexibility (Stroop Color-Word Task) and response 
shifting (Stop Change Task). In many aspects, the heroin addicts 
were similar to alcohol and alcohol+heroin dependent groups in 
neurocognitive deficits relative to controls. However, compared 
with the other drug groups, heroin addicts had shorter latencies 
and less error proneness in visual pattern recognition, marginally 
better visual memory and learning, more efficient problem solv-
ing and response shifting, and greater cognitive flexibility. Con-
versely, they showed significantly more disadvantageous deci-
sion making and longer deliberation times. Because the nature 
and degree of recovery from drug abuse are likely a function 
of the type or pattern of neurocognitive impairment, differential 
drug effects must be considered. Differences in neurocognitive 
functioning between heroin addicts with or without HIV were not 
found. One of the possible explanations is the early stage of HIV 
without neurocognitive deficits.

Neurocognitive Characterization of Russian Patients 
with Different Type of Abuse. 

Potential for Extension of These Studies to HIV-Infected Patients
N. Bushara1, E. Krupitsky1, E. Zvartau1, E. Verbitskaya1, V. Erogova1, M. Tsoy1, 

B. Flannery2, D. Langevin3, G. Bobashev2, D. Fishbein2

1St. Petersburg Pavlov State Medical University, Russia;
2Research Triangle Institute, NC, USA; 

 3Pacific Institute for Research and Evaluation, Calverton, USA
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The aim of the study was to determine the prevalence of HIV-
related neurological disorders in HIV positive patients and its re-
lationship to CD4 cell counts in Georgia. This study included 388 
HIV/AIDS patients (302 men and 86 women), who have been ad-
mitted to the in-patient Department of Infectious Diseases, AIDS 
and Clinical Immunology Research Center (IDACIRC) of Georgia 
since 2006. 
The HIV/AIDS patients were divided into two groups: antiretro-
viral treatment naïve and ARV treated patients. In both groups 
we studied the prevalence of the following neurological diseases: 
HIV associated dementia, CNS Toxoplasmosis, tuberculosis (TB) 
meningitis, criptoccocosis meningitis, progressive multifocal leu-
koencephalopathy (PML), cytomegalovirus (CMV) encephalitis, 
bacterial meningitis, primary CNS lymphoma.
Diagnose of neurological disorders was made based on clinical 
symptoms and instrumental-laboratory investigations. All sub-
jects had a complete physical examination and carried out the 
necessary diagnostic procedures by consultation with the neu-
rologist. Detection of HIV antibodies was performed by ELISA 
(third or fourth generation) with further confirmation by Western 
Blot Assay. Measurement of CD4 lymphocyte count was per-

formed by indirect Immunofluorescent assay by using the mono-
clonal antibodies. 
CNS Neurological complications were detected in 76 patients; 
13 patients had two or more neurological complications. It is very 
interesting that out of HIV/AIDS patients with neurological com-
plications only two patients were on ARV treatment. The median 
time of HAART use in this two patients was two months (range: 
1-3 months), and none of them were virologically suppressed at 
admission (detection limit of HIV-1 viral load = 400 copies/mL). 
Tuberculosis meningitis were the most common neurological 
disorders 26 (34%), followed by CNS toxoplasmosis 17 (22%), 
cryptococcal meningitis 11 (15%), presumed CMV encephalitis 
5 (7%), PML 4 (5%), primary CNS lymphoma 4 (5%) and bacte-
rial meningitis 3 (4%). AIDS related dementia was detected in 18 
patients (24%). 
The median CD4+ T lymphocyte count was 47 cells/mm3 (range: 
2-183 cells/mm3) in HIV patients with neurological complications. 
There was correlation between the CD4 T lymphocyte count and 
type of neurological manifestation. Namely, in the patients with 
HIV related dementia median CD4 T lymphocyte count was 164 
cells/mm3, in the patients with CNS toxoplasmosis median CD4 

The Most Frequent Neurological Complications 
in HIV/AIDS Patients in Georgia

N. Bolokadze1, 2, P. Gabunia1, M. Ezugbaia1, L. Gatserelia1, T. Tsertsvadze1, 2

1Infectious Diseases, AIDS and Clinical Immunology Research Center, Tbilisi, Georgia;
2Iv. Javakhisvhili Tbilisi State University. Faculty of Medicine, Tbilisi, Georgia
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count was 83 cells/mm3, in the patients with cryptococcal men-
ingitis median CD4 T lymphocyte count was 34 cells/mm3 and 
in the patients with CMV encephalitis median CD4 T lymphocyte 
count was 26 cells/mm3. 
Some neurological disorders such as TB meningitis and bacte-
rial meningitis can occur at any CD4 level. PML and primary CNS 
lymphoma occurred when CD4 T lymphocyte count < 50 cells/
mm3. The most common clinical manifestations of neurological 

Figure 1
Distribution of neurological disorders of HIV/AIDS patients.

disorders in HIV infected patients were headache (91%), fever 
(75%), focal neurological deficits (61%), speech disturbances 
(42%), cognitive dysfunction (41%), visual disturbances (36%), im-
paired coordination (29%) and seizures (15%). 
The study provide convincing evidence that neurological disor-
ders with HIV infection might serve as an indicator for advanced 
HIV infection, immunosuppression and decreased CD4 cell 
counts. Our data have shown correlation between the type of 
neurological manifestations of HIV infection and CD4 T lympho-
cyte count.
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Summary
The HIV epidemic’s trend in Ukraine - the rapid spread of HIV into 
the general population with primarily affection of the persons aged 
20-30 years. In the structure of HIV-associated diseases in Ukraine 
is leading tuberculosis, which is the main cause of death in nearly 
80% of patients with a predominance of extrapulmonary forms 
and especially meningoencephalitis. Neurological complications 
of HIV took 5-th place according the official statistics, but it is just 
the tip of the iceberg and the true frequency of neurological com-
plications is likely much higher than official data. In a real situa-
tion neurological disorders are common complications of HIV and 
closely associated with high risk of mortality. This phenomenon is 
confirmed by brain autopsy study. Neuropathologic complications 
are found in more than 90% of AIDS patients who died.

Introduction: HIV prevalence in Ukraine is higher than in any 
other country in Europe or Central Asia, and annual HIV diagno-
ses have more than doubled since 2001. Statistics data indicate 
that HIV infection has become an objective threat to national 
scale for Ukraine and a major health problem of the country
Objectives: Analysis of HIV epidemiology in Ukraine with evalu-
ation the structure of Opportunistic diseases and neurological 
complications including the morphological finding in CNS in pa-

tients with AIDS and the relationship with mortality risk.
Material and Methods: On the basis of official data reporting 
AIDS Center, we have analyzed the epidemiological situation of 
HIV infection in Ukraine and regions, the main trends of morbid-
ity and mortality and the structure of opportunistic infections. 
We analyzed the causes of death in 203 patients with the as-
sessment of frequency, structure of neurological complications 
in Dnepropetrovsk for 2008. We observed disease course , out-
come and brain post mortem morphohistogical findings of 28 
inpatient AIDS patients with signs of neurological complications 
in the department of the Dnepropetrovsk AIDS Center during 
2007-2008 with evaluation of neurological complications as a 
risk of mortality. 
Results: Despite some positive changes in recent years, the 
epidemiological situation of HIV infection in Ukraine remains 
difficult, especially in large cities and regional centers such as 
Dnipropetrovsk, Donetsk, Odessa, Crimea. In 2008, 18.963 
new HIV infection cases were registered among the citizens of 
Ukraine with cummulative number 141647(40.9 per 100,000). 
One of the main Epidemiology trends is the changing pattern of 
transmission from drug users (37.0%,) to transmission through 
sexual intercourse (41.9%,). Other route of transmission: children 
born to HIV infected mothers -19.2%, unidentified transmission 

Neurological Complications of HIV Infection: Relationship 
with Disease Progression and Mortality in Ukraine

L.R. Shostakovych-Koretskaya

Dnepropetrovsk State Medical Academy, UkraineDepartment of Infectious diseases,Dnepropetrovsk AIDS center
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route - 1.9%. In 2008 the rate of mortality of AIDS-related dis-
eases in Ukraine was 5.8 per 100,000 population compared 
to 5.4 in 2007 and 5.2 in 2006 (+7.4%.). All regions of Ukraine 
are involved in the epidemic.The worst affected regions are the 
oblasts of Donetsk (16,161 cases), Dnipropetrovsk (13,868), 
Odessa (10,855), and Mykolayiv (4,986); the AR of Crimea (4,976 
cases);and Kiev city (3,144 cases). Most of those infected are 
aged 20-29. The structure of HIV related diseases in Ukraine in 
2008 shows 5 leading diseases observed according to official 
reports : Pulmonary tuberculosis -44%, Tuberculosis extrapul-
monary -15%,Wasting syndrom -8%,Candidiasis -6%, HIV en-
cephalopathy -5%. But analysis of the causes of death for 203 
patients revealed a significantly higher frequency of neurological 
complications about 20% with prevalence of meningitis and en-
cephalitis, caused by M. Tuberculosis. 

Among AIDS in-patients the frequency of neurological compli-
cations is 53% with the prevalence in the structure of mortality 
of bacterial meningitis and less common - other HIV related dis-
eases: brain lymphoma 7%, other malignancy 14%, HIV enceph-
alopathy 14%, stroke 3,6%. Neurological complications increase 
the risk of death by more than 6 times(Risk Ratio 4,62P <0,02).
Neuropathological examination of post - mortem brain tissue of 
the HIV/ AIDS patients, revealed distinct multifocal-disseminated 
and diffuse brain tissue lesions in majority cases (>90%), which 
can be regarded both to HIV-induced brain lessions and other 
infections and opportunistic diseases. 

Structure of HIV-related diseases in the inpatient department  
of the Dnepropetrovsk AIDS Center N =28

Meningitis,encephalitis caused by:
M. Tuberculosis
B-streptococcus, staphylococcus
Toxoplasmosis,CMV, HSV

11/39 %
 2/7 %
 2/7 %

Brain lymphoma  2/7%

Other malignancy  4/14%

Cysts of the brain  1/3,6 %

Stroke  1/3,6 %

HIV encephalopathy  4/14%

Candidiasis: spinal fluid,blood 17/60,7%

Pulmonary tuberculosis 
and Tuberculosis extra pulmonary  20/71,4%

Sepsis ,other (pneumonia, UTI ) 10/35,7%

HCV,HBV 13/46,4%

AIDS-related diseases
Number 
of cases

%

Tuberculosis dissiminated.  140 68

Meningoencephalitis caused by M. Tuberculosis  25 13

Meningitis and encephalitis caused by other bacteria  10  4.5

HIV encephalopathy  2  1

Lymphoma  3  1.5

Candidiasis  9  5

Toxoplasmosis  2  1

Bacterial infections, pneumonia  10  5

Malignancy  2  1

Total  203 100
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On 01.06.2009 there was registered 2012 HIV-infected children 
in Ukraine. Overview current epidemic situation of pediatric 
HIV-infection in Ukraine shows that nervous-system disorders 
were founded in 13,72% cases in structure HIV-associated dis-
eases. During the period from 01.03.08 to 30.07.09 there were 
126 children in our Clinic. Children with neurological disorders 
accounted for 48,8%. Structure of nervous-system disorders in 
the Clinic was following: HIV- encephalopathy -41,3%; peripheral 
nervous-system abnormalities -9%; CNS-tumor -0,8%; infec-
tions of CNS -3,3%. So encephalopathy was prevailed among 
nervous-system disorders. Encephalopathy was represented by 
neurocognitive disorders (loss or arrest of age-appropriate neu-
rodevelopmental milestones), progressive motor dysfunction, im-
paired brain growth (microcephaly). 
Partially cross-sectional retrospective, partly prospective study 
of HIV-infected children-orphans in five pilot regions of Ukraine 
was performed. We investigated the motor impairment, cognitive 
impairment, speech disorders, mental retardation and behavior-
al and emotions disorders. For comparison, there was selected 
group of children with unidentified HIV status, who were borned 
by HIV-infected women. Assessment of cognitive development 

was carried out on the Munich functional diagnosis for children 
of different ages. 
It was reliably established that HIV-positive children have long-
term developing of age-appropriated motor functions. The de-
velopment of microcephaly was observed with equal frequency 
in both groups. This was probably due to the influence of drugs, 
alcohol, tobacco and negative factors of maternal health (includ-
ing HIV- infection) in the antenatal period. The level of intellec-
tual ability and adapted behavior also was evaluated. Inadequate 
mental (cognitive) development was noted in 73,7% of HIV-in-
fected children. Among children older than 7 years there was a 
sharp increasing the number of persons with insufficient adapted 
behavior (<50). Part of these children was 30,55%. There was 
increased the number of children with stages III and IV of HIV-
infection in this age-group. At the same time, children with I and 
II stages of HIV-infection had borderline adaptive behavior.
We can definitely talk about the pernicious effect of the HIV di-
rectly to the nervous system of the child. But the degree of this 
effects need to be explored considering the influence factors of 
the antenatal period, secondary infections, metabolic disorders 
and the impact of HAART medicine.

Nervous System Disorders in HIV-Infected Children in Ukraine.  
Analysis of Neurocognitive Disorders in HIV-Infected Children-Orphan

I. Voznyak, MD

Komar S., MD, Head of Center “Clinic for treatment HIV-infected children”, Center “Clinic for treatment HIV-infected children”, 
National children specialized hospital “OHMATDET”
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Background: While highly active antiretroviral therapy (HAART) 
allows for the considerable decline in the incidence of HIV-related 
opportunistic infections and tumors, its effect on treating HIV in-
fection of the brain, such as HIV-associated dementias (HADs), 
remains unclear.
Methods: A cross-sectional study of consecutive series of 96 
patients from the Serbian HIV/AIDS cohort, treated with HAART 
in our HIV unit was performed to evaluate the incidence of and 
risk factors for cognitive/motor complex during HAART. CD4 þ T 
cell counts and pVL values at the time of neurological evaluation 
were parameters of the response to HAART. The mini-mental test 
and neurologic examination were performed at one point of time 
during treatment to reveal cognitive and/or motor disorders.
Results: After mean HAART duration of 47 months, unimpaired 
cognition, minor cognitive impairment, and HIV-associated de-

mentia were recorded in 56 (58.3%), 27 (28.1%), and 13 (13.5%), 
respectively. Motor abnormalities had 39 (40.6%) patients. Of 
these, 21, 12, and 6 patients belong to the subgroups with nor-
mal cognition, minor cognitive impairment and HAD patients, 
respectively. Factors predictive for HAD were age over 40 (OR 
3.7, 95% CI 1.07e13.28, P ¼ 0.039), and AIDS diagnosis prior 
to HAART initiation (OR 14.19, 95% CI 1.76e114.16, P ¼ 0.013). 
Conversely, factors shown to be protective against HAD were the 
usage of AZT and NNRTIs, as components of HAART regimens 
(OR 0.18, 95% CI 0.046e0.76, P ¼ 0.019, and OR 0.14, 95% CI 
0.034e0.6, P ¼ 0.008).
Conclusion: Cognitive/motor complex has still remained a sig-
nificant neuropathology among late presenters and elder HIV/
AIDS patients. Certain HAART regimens containing AZT, and/or 
NNRTIs, could be protective for these patients.

The incidence of and Risk Factors for HIV-Associated  
Cognitive Motor Complex Among Patients on HAART

D. Jevtovic1, V. Vanovac1, M. Veselinovic, D. Salemovic1, J. Ranin1, E. Stefanova2

1HIV/AIDS Department, Institute for Infectious and Tropical Diseases, Belgrade University School of Medicine, Clinical Centre of Serbia,
Bulevar Oslobodjenja 16, 11000 Belgrade, Serbia;

2Institute for Neurology, Clinical Centre of Serbia, Belgrade, Serbia
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Patients with chronic hepatitis C virus (HCV) infection are likely to 
have changes in their psychological and mental well-being such 
as fatigue, depression, impairment in the quality of life and cogni-
tive dysfunction.
The present study aimed at analyzing the influence of IFN/riba-
virin treatment on neuropsychological profile in the group of 36 
HIV/HCV co-infected patients. Control group consisted of 25 
persons who did not undergo treatment program. A battery of 
tests: BDI, SIP, CVLT, RFFT, GPT, TMT, COWA, WCST, VCAT, BFI 
were applied to estimate the neuropsychological parameters. 
Results demonstrated significant worsening of quality of life 
and level of mood during the therapy, however, a beneficial ef-
fect of treatment on executive functions, visual-space attention, 
psycho-motorical abilities and abstract thinking was observed 
in SVR-group of 19 patients who cleared HCV six months after 
completing therapy. 
The clinical observations may be explained by the direct pres-
ence of HCV replication in brain tissue (detection of HCV-RNA 

neg. strand) and close relationship between viral variants present 
in brain and/or cerebrospinal fluid and those present in lymph 
nodes (compartmentalization). The consistent detection of posi-
tive and negative HCV-RNA strands in LCM-separated CD68+ 
brain cells as well as the same phenotype of HCV-NS3 protein-
positive cells indicate that macrophages/microglia are the cells 
harboring HCV in brain. 
A recent gene expression analysis provide evidence for a pos-
sible biological basis of neuropsychiatric symptoms and cogni-
tive impairment associated with HCV infection. A downregulation 
of several oxidative phosphorylation genes and ribosomal pro-
tein genes as well as increased expression of a number of TNF 
superfamily genes, genes involved in apoptosis and immune 
system activation may be responsible for clinical disturbances 
observed in HCV infected patients. 
A further work on the effect of HCV on brain among HCV/HIV co-
infected patients is important since cognitive impairment in this 
group is generally attributed to HIV only.

HIV/HCV co-infection in Poland. 
Impact on Neuropsychological Function

M. Radkowski1, T. Laskus1, 2, E. Lojek3, A. Horban4, 5

1Dept of Immunopathology, Warsaw Medical University, Warsaw, Poland; 2St. Joseph’s Hospital and Medical Center, Phoenix, AZ;
3Psychology Faculty, Warsaw University, Warsaw, Poland; 4Infectious Diseases Clinic, Warsaw Medical University, Warsaw, Poland;
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Turkey is a developing country with a low-level epidemic of HIV/
AIDS. The first case of HIV infection was reported in 1985 after 
which HIV/AIDS became a reportable disease. By the end of De-
cember 2008, 696 AIDS cases and 2674 HIV cases summing 
up to 3370 have been identified. Although the prevalence seems 
to have stayed stabile over the years (0.02 in 2000 and 0.03 in 
2005), the incidence has increased two-fold (0.23 in 2000 and 
0.46 in 2005). The main route of transmission is heterosexual 
contact (%59.3), followed by homo/bisexual intercourse. The 
majority of the patients belong to the 25-49 age groups, indicat-
ing a tendency to involve the young adult population. 
Commercial sex work is considered the main driver of the epi-
demic. Intravenous drug use, due to its low prevalence is not 
a major concern currently. Sex work is common in the general 
population and condom use is estimated as low-level. Although 
registered sex workers are monitored regularly for sexually trans-
mitted infections, unregistered sex workers have limited access 
to and interest in healthcare. 
Basic sociodemographic and behavioral information regarding 
men who have sex with men (MSM) is limited due to high stigma-
tization and discrimination keeping this population silent. Limited 
data suggest that the majority of MSM practice anal sex and 
condom use is low scale. 

Although HIV testing is widely available throughout the country, it 
is not free of charge in most centers. Fourteen voluntary counsel-
ing and testing centers in four major cities have been providing 
testing services free of charge only since 2006. 
Routine testing is mandatory for registered sex workers, blood 
and organ donation, before marriage and before major surgical 
interventions.
The accurate number of HIV/AIDS patients monitored in special-
ized centers is unknown due to lack of monitoring and evaluation 
programs. About 900 patients are estimated to receive highly 
active antiretroviral treatment in 32 centers. 
Research on HIV/AIDS in Turkey is limited due to the low number 
of patients and the scattered distribution of healthcare centers 
caring for HIV/AIDS patients. However, the incremental nature of 
the epidemic suggests that Turkey will be a center of interest for 
HIV/AIDS in the near future.
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Background: During the whole period of HIV reporting in Lithu-
ania (from 1988 up to 2008) 1401 HIV cases were identified. 73.3 
percent of them acquired the virus through drug injection, 13.3 
percent – heterosexually, 6.2 percent - homosexually, in 6.7 per-
cent of cases the transmission mode was unknown. 84.5 per-
cent of HIV cases are male.
Methods: Retrospective descriptive research of the AIDS cas-
es diagnosed in Lithuania during 1988-2008 (n=208) was per-
formed based on the database of the Lithuanian AIDS Centre. 
AIDS indicatory diseases involving central nervous system were 
analysed. 

AIDS cases in Lithuania have been registered following the Euro-
pean AIDS Surveillance Case Definition 1993. 
Results: Late stage of HIV infection (AIDS) was diagnosed in 
208 cases. Although the main AIDS indicatory diseases was 
pulmonary tuberculosis, AIDS indicatory ailments that damage 
nervous system used to be diagnosed on annual basis (totally 
29 cases). The most often diagnosed AIDS indicatory disease 
that involves nervous system has been HIV encephalopathy (16 
cases), brain toxoplasmosis (6 cases), progressing multifocal leu-
coencephalopathy (4 cases), primary brain lymphoma (2 cases), 
and cryptococcal meningitis (1 case).

AIDS Indicatory Diseases Involving Central Nervous System 
in Lithuania in 1988-2008

S. Caplinskas

Lithuanian AIDS Centre, Mykolas Romeris University, Vilnius, Lithuania
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Global Initiative on Psychiatry since 2005 has been implementing 
the project “Mental Health & HIV/AIDS (MHAIDS) in Central Asia, 
Caucasus and South East Europe”, with the financial support 
Ministry for Foreign Affairs of The Netherlands. The project covers 
9 countries of former soviet/socialist space: Armenia, Azerbai-
jan, Bulgaria, Georgia, Kazakhstan, Kyrgyzstan, Moldova, Serbia 
and Tajikistan, experiencing one of the fastest growing HIV/AIDS 
epidemics in the World. The project aims improving of life quality 
of PLHIV and implies the following directions: Research – study-
ing of MHAIDS situation in the corresponding countries; Training 
– building capacity of key stakeholders in the MHAIDS field (MH 
professionals, HIV/AIDS professionals, relevant decision makers, 
general practitioners, PLHIV and their family members); Institu-
tionalization of the responses – foundation of MHAIDS Expert 
Centers in each of the project countries. 
During the research implied by the project the following common 
MHAIDS related problems were revealed in the countries: 
- The linkage between HIV/AIDS and MH is not acknowledged 

enough neither by decision makers, nor by service providers, 
which prevents development of institutional mechanisms for 
responding to problem;

- Due to double stigma, the importance of mental health care 

for improvement of life quality is not acknowledged by PLHIV 
and their social surrounding, which prevents formation of de-
mand for MH care among these groups;

- Stigma exists on the societal level, as well as on the level of 
health care professionals; the only exception here are HIV/
AIDS professionals, who due to the professional knowledge 
of HIV/AIDS are not influenced by the myths; at the same time, 
there is a lack of human resources with the relevant compe-
tencies in the field of MHAIDS;

- Significant scale of self stigmatization among PLHIV also pre-
vents forming of demand for MH services; at the same time, 
self stigmatization could be effectively utilized by service pro-
viders to justify necessity of MH services for PLHIV and their 
respective social surrounding.

To respond to these problems, the MHAIDS Project founded 
MHAIDS Expert centers in each of the project countries; since 
2006 Expert Centers have been functioning as national focal 
points on MHAIDS in the respective countries, conducting re-
search and training to the key stakeholders. Lessons learned out 
of the functioning of the Expert Centers will be discussed during 
the presentation.

HIV/AIDS & Mental Health in Central Asia, Caucasus
and South East Europe

J. Javakhishvili

Global Initiative in Psychiatry, Tibisi, Georgia
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Background: Early studies, made mostly on institutionalised 
children infected through contaminated blood-derived products 
and unsterilized needles and syringes, have reported the preva-
lence of HIV1 subtype F, derived from the African subtype D, in 
Romania.
Methods: In order to characterise the profile of circulating HIV 
strains in Romania we used V3 serotyping and genotyping, us-
ing heteroduplex mobility assay or sequence analysis of the C2-
V3 envelope region.
Results: Analysis of the relative incidence of different HIV-1 
strains revealed a high prevalence of serotype F (73 to 93%) be-
tween 1994-2008, both in long term survivors and in recently 
infected persons. In contrast, subtypes B, from Western Europe, 
or A, from the former Soviet space, were either absent or weakly 
represented (<10%) during the 14 years period of the study. 
Genotyping confirmed subtype F- subsubtype F1, in 88% of 
cases and a slow increase in C and D subtypes’ prevalence in 
recently infected young adults. Within the subtype F cluster, no 
bootstrap-supported subclusters were observed according to 
geographic area in Romania. 

A limited survey of the aminoacid substitutions known to con-
fer resistance to each of the three major classes of antiretroviral 
drugs revealed that in subtype F1 isolates the most common 
aminoacids substitutions in the Rt gene are M184V plus the type 
2 TAMs: D67N, K70R, T215F, K219Q/E, recognized to confer 
NRTI drug resistance, and K103N, Y181C/I associated with pri-
mary NNRTI resistance; while less than 25% of the treated pa-
tients presented PI major resistance mutations: I47V, G48 G/V; 
I54V, V82A, mostly associated with phenotypic resistance to 
Ritonavir. 
However accessory mutations at conserved residues L10V, 
K20R and, M36I/V in the protease gene occur at higher rates 
than in subtype B reference virus, suggesting a greater risk of 
virologic failure during PI therapy.
Conclusion: The stable profile of the viral circulating strains can-
not be explained only by epidemiological arguments related to 
the source and way of transmission, but must be related to the 
molecular and structural determinants involved in the selective 
advantages of this genotype during the viral replicative cycle.

Molecular Aspects of Clade F of HIV in Romania
S. Ruta

“Carol Davila” University of Medicine and Pharmacy and “Stefan S. Nicolau” Institute of Virology, Bucharest, Romania
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HIV infection is constantly expending at global level with epi-
demic models influenced by local or regional factors. In this re-
spect, Romania has a particular HIV/AIDS infection phenomenon 
different than other Central European Countries. The specificity 
of the epidemics consists of several elements: a high incidence 
rate with HIV infected children at the end of the 80’s, what is 
called “an epidemiological accident”- a maximum of cases dur-
ing 1990-1995, followed by a steep drop in 1995-2000, gener-
ated by a correct application of HIV transmission prophylaxis 
within the sanitary system. The HIV incidence rate with adults, in 
the same period of time, which was very low in 1990, increased 
slowly afterwards mainly through heterosexual unsafe contact. 
At June 30, 2009 the National Data Base registered a prevalence 
rate of 52,54 cases at 100.000 inhabitants.

Romania has a large number of long term survivors with ages be-
tween 17-20 years belonging to the age group born during 1987-
1990 thus the biggest number of PLWHA under treatment in all 
Central and Eastern Europe (7600) relative to the total number 
of HIV persons living. Due to proper ARV therapy administration 
the mean survival period expanded from 3 months in 1990-2009 
to 84 months today (from the moment of ARV therapy introduc-
tion).
The current HIV infection trends in Romania are: the increasing 
number of adults HIV cases by heterosexual way, a light increase 
of mother to child cases and an overall increase in the number of 
HIV positive persons who seek medical care and ARV therapy. 
The IDUs group experiences an increase counting 30 cases at 
December 31st, 2008.

Overview of HIV Epidemic in Romania
M. Mardarescu1, A. Streinu Cercel1, S. Petrea1, D. Duiculescu2

1National Institute of Infectious Diseases “Prof. Dr. Matei Bals”, Bucharest, Romania;
2“Dr. Victor Babes” Hospital of Infectious and Tropical Diseases, Bucharest, Romania
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Background: Our hospital has under observation a homoge-
nous cohort of HIV-1 infected patients with a similar parenteral 
infection route in their first year of life, same F-1 subtype, similar 
genetic background, and time of exposure to HAART. Our objec-
tive was to study the prevalence and characteristics of central 
nervous system (CNS) complications in HIV-1 infected children 
and adolescnts from a single-center.
Methods: Evaluation during a 20-year period (1989-2009) of 
neurological AIDS defining diseases, their dynamics and particu-
lar features. We also aimed to describe other unique neurological 
conditions observed in this cohort.
Results: CNS complications were found in 229 of 524 patients 
with AIDS defining diseases (44%). Within this group, 111 had HIV 
encephalopathy (HIVE), 35 TB meningitis (TBM), 27 cryptococ-
cal meningitis (crypto), 23 progressive multifocal leucoencephal-
opathy (PML), 24 CNS toxoplasmosis (toxo), 2 CMV encephalitis 
(CMVE), 2 recurrent bacterial meningitis. Although the number of 
opportunistic CNS complications decreased after introduction of 
HAART, their incidence among AIDS defining diseases remained 
unchanged. 
Particular features were observed in PML patients: cerebellar and 
brainstem location of lesions, MRI enhancement and cavitation, 

improved survival with HAART regimens with good cerebrospi-
nal fluid (CSF) penetration. Immune reconstitution inflammatory 
syndrome (IRIS) neurologic complications were described in 4 
patients (PML, toxo, TBM, crypto). 
Measurements of paired HIV RNA revealed higher CSF viral load 
(VL) in patients with HIVE, and significantly lower CSF VL in pa-
tients with PML and subacute myoclonic measles encephalitis 
(SMME). We have previously described SMME as a particular 
form of subacute measles encephalitis with myoclonus as the 
common clinical feature and fatal outcome in 45 severe immune 
suppressed adolescents during two consecutive measles epi-
demics. 
Recently HBV DNA was recovered in the CSF of 11 out of 18 HIV/
HBV co-infected patients with positive plasma HBV DNA, sug-
gesting compartmentalization. 
Conclusions: Neurological complications are the most frequent 
AIDS-defining diseases among this particular cohort, suggesting 
a neurotropic pattern of F-clade. Subacute myoclonic measles 
encephalitis described in this group might be a new AIDS defin-
ing disease. The evidence of HBV presence in CSF, raises future 
questions regarding extrahepatic HBV replication and its clinical 
significance.

Neurological Complications in a Romanian Cohort of HIV-1 
Infected Adolescents and Young Adults

D. Duiculescu

“Dr.Victor Babes” Hospital for Infectious and Tropical Diseases, Bucharest, Romania
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Background: Data on the long-term effects of HIV on the brain 
development of children and exposure to HAART are limited. Ro-
mania has a unique population of young adults who have been 
living with HIV for approximately 20 years, were infected with 
same HIV clade F as infants, and have been exposed to HAART 
for the last decade. We aimed to describe neurocognitive impair-
ment in a well studied cohort of adolescents with parenterally 
acquired HIV-infection. 
Methods: We studied retrospectively (1996-2008) the preva-
lence of clinical and neuroimaging features of HIV encephalop-
athy. We focused on the diagnostic features of neurocognitve 
deficits based on the current HIV Associated Neurocognitive Dis-
orders (HAND) criteria.
Results: HIVE was diagnosed in 110 children (76 boys), mean 
age of 11.1±3.7 years. The prevalence of HIVE was 20.1% of AIDS 
defining diseases (21.3% n= 61 preHAART and 18.8% n=49 dur-
ing HAART period). Pyramidal and cerebellar syndromes were 
present in 39.1% and 37.3% of patients from this initial group. 
CSF studies revealed a positive correlation between pleocytosis 

and CSF albumin levels rho=0.29, p=0.02 and also in 13 of 21 
patients a pattern of higher CSF compared to plasma HIV RNA 
levels (5.40±1.13 log10 c/ml vs. 4.54±1.21 log10 c/ml, p<0.05). 
Neuroimaging findings included cortical and subcortical atrophy 
(84%), demyelinating lesions (66%), and found a positive correla-
tion between MRI ranking and cognitive performances. Prospec-
tive evaluation of 49 HIV patients using current HAND definitions 
detected in 47% various levels of deficit. 
The most affected cognitive domains were motor (55%) and 
speed of information processing (53%). Patients with previous 
AIDS defining diseases had significant higher GDS scores com-
pared to non-AIDS patients and to control group (mean 1.3 vs 
0.7 vs 0,3). 
Conclusions: HIV infection of the brain and its clinical corol-
lary has a high prevalence among a cohort of young subjects 
in Romania. Almost half of the patients had various degrees of 
neurocognitive impairment according to HAND criteria raising 
questions about significant future consequences in everyday 
functioning in this young cohort.

Neurocognitive Impairment in a Romanian Cohort of Children 
and Young Adults Infected with HIV-1 Clade F 

L. Ene

“Dr. Victor Babes” Hospital for Infectious and Tropical Diseases, Bucharest, Romania
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The clinico-neuropathological correlation (CPC) in HIV-associ-
ated neurocognitive disorders (HAND) was addressed with zeal 
and reasonable effectiveness in past times, but still remains only 
partly understood. HIV encephalitis (HIVE) and microglial nodule 
encephalitis (MGNE) are involved in some cases of HAND, and 
experimental encephalitic models have provided insights regard-
ing potential cellular and molecular mechanisms. These past ef-
forts did not lead to a remedy that is specific to nervous system 
dysfunction. At present, systemic suppression of virus replica-
tion using HAART is an effective strategy to treat HAND, but the 
problem is far from controlled. 
The vagueness of the CPC in HAND was clearly evident in past 
times, but in recent times has become a more significant issue 
in populations treated with HAART. The number of people with 
HAND who do not have HIVE has probably increased, and the 
CPC for most people with HAND remains unclear. 
The CPC also is evolving because HIV-infected populations 
survive to older age, and age is a key variable that affects neu-
rocognitive impairment. Immune reconstitution in the brain may 
have subtle effects on the CPC in the future. Other variables such 
as substance use can be potentially contributory to the CPC. 

This presentation will review past and present neuropathological 
changes in HIV infection, with an emphasis on the CPC. Correla-
tion with individual neuropathogical anomalies will be critically 
discussed. 
For the future, concepts that are not based upon histomorpho-
logical technique could offer the novel avenues to explore. Gene 
array results have uncovered new molecular concepts that were 
not apparent neuropathologically, and that are being explored 
closely. Screening platforms have revealed that host genes may 
influence susceptibility and resistance to HAND through poly-
morphic genes involved with innate immunity in the central ner-
vous. New avenues of investigating the CPC of HAND and fu-
ture treatment strategies will be discussed. At least two kinds of 
HAND will persist into the future. 
The encephalitic (Type I HAND) and the non-encephalitic (Type 
II HAND) types each have a different pathophysiology, a distinct 
CPC, and a unique therapeutic end point. Appropriate models 
need to be developed for both scenarios. New methods are 
needed to distinguish between these two processes clinically. 
Therapeutic goals based upon the neurobiological mechanisms 
need to be defined and tested.

Anatomic and Molecular Brain Pathology in HIV-Infection
B.B. Gelman

Department of Pathology, University of Texas Medical Branch, Galveston, TX, USA
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Human immunodeficiency virus type 1 (HIV-1) infection of the 
central nervous system (CNS) can lead to severe neurological 
complications, including the development of HIV-associated de-
mentia (HAD). Genetically compartmentalized HIV-1 in the CNS 
is associated with HAD, suggesting autonomous viral replication 
as a factor in the disease process. 
HIV-1 invades the CNS shortly after systemic infection, where 
perivascular macrophages and brain-resident microglia are likely 
the target cells. Although studies examining compartmentaliza-
tion during primary infection have been limited, compartmental-
ized HIV-1 populations can be detected in the cerebrospinal fluid 
(CSF) of a subset of subjects in primary HIV-1 infection, indicating 
that independent HIV-1 replication can occur in the CNS early 
after transmission. 
Viral compartmentalization has been reported between blood 
plasma and CSF viral variants during the chronic phase of infec-
tion, with increased compartmentalization associated with HAD. 
Similarly, HIV-1 variants detected in the brains of HAD subjects 
at autopsy can be genetically distinct from virus detected in the 
periphery. We have recently examined viral genetic compart-

mentalization by conducting single genome amplification on the 
env gene from plasma and CSF samples. Phylogenetic analysis 
of viral sequences obtained from AIDS subjects with HAD and 
MCMD revealed trees with large bifurcations and deep branch 
points indicating significant genetic separation between virus in 
the plasma and the CSF, whereas asymptomatic subjects did 
not show a prominent division between plasma and CSF virus. In 
addition, we detected two distinct stages of clonal amplification 
of virus in the CSF of subjects with neurological disease.
These data indicate that sustained HIV-1 replication is occurring 
in the CNS of subjects with neurological disease. Some AIDS 
subjects with neurological disease have slow decay of total virus 
and compartmentalized virus in the CSF, and this was correlated 
with low peripheral CD4 cell count and reduced CSF pleocyto-
sis, indicating that compartmentalized HIV-1 originates from a 
long-lived cell type in the CNS of HAD subjects. 
Collectively these data support a model where independent 
HIV-1 replication in the CNS occurs as the result of immunodefi-
ciency leading to enhanced CNS inflammation and neurological 
disease.

Compartmentalized HIV Replication in the CNS
G. Schnell

Department of Microbiology and Immunology, University of North Carolina at Chapel Hill, School of Medicine, Chapel Hill, NC, USA
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Background: HIV infects macrophages in the brain and other 
tissues including lymph nodes, spleen, lung, gut, and bone mar-
row. Neurotropic strains infect macrophages in the CNS, but 
macrophage tropism is not sufficient to cause HIV-associated 
neurological disorders (HAND). Viral phenotypes that distinguish 
neurovirulent from neurotropic strains and increase the risk of 
developing HAND are unknown.
Methods: HIV clade B Env sequence datasets consisting of 
matched brain- and lymphoid-derived Envs, or brain-derived 
Envs from AIDS patients with or without HAND, were compiled. 
Functional studies were performed to investigate the effect of 
brain- or HAND-associated genetic variants on macrophage en-
try, interactions with CD4 and CCR5, and spontaneous shedding 
of soluble gp120 (sgp120).
Results: Analysis of Env sequence datasets from brain and lym-
phoid tissues from AIDS patients identified specific genetic vari-
ants associated with brain compartmentalization or HAND that 
increase HIV entry and replication in macrophages/microglia by 
enhancing interactions with CD4 and/or CCR5. IFEL analysis of 
the Env sequence datasets identified specific genetic variants lo-
cated within CTL epitopes that were under strong positive selec-
tion in brain from HAND patients. These HAND-associated vari-

ants were introduced alone or in combinations into brain-derived 
Envs, which demonstated that they increase spontaneous shed-
ding of sgp120 from transfected 293T cells. Macrophage-tropic 
strains that induce high levels of neuronal apoptosis exhibited 
higher levels of spontaneous sgp120 shedding than those that 
induce low levels of neuronal apoptosis, despite similar levels of 
replication in primary brain cultures. In further studies, analysis 
of clade B Nef sequence datasets from matched brain and lym-
phoid tissues identified specific genetic variants under positive 
selection in brain, located within CTL epitopes or at positions 
known to be important for activation of the myeloid-specific src 
tyrosine kinase Hck. 
Conclusions: Genetic evidence suggests brain-specific adap-
tive selection in HIV Env and Nef sequences, leading to enhanced 
HIV replication in macrophages and escape from CNS immune 
surveillance. Neurotropic HIV strains associated with HAND ex-
hibit increased spontaneous sgp120 shedding. These results, 
together with prior work demonstrating that sgp120 can cause 
CNS injury by inducing neuronal apoptosis and/or production of 
neuroinflammatory cytokines, identifies increased sgp120 shed-
ding as a pathogenic viral phenotype that may contribute to de-
velopment of HAND.

Role of Neurotropic HIV in CNS Infection and HAND
M. Mefford, K. Kunstman, S. Wolinsky, K. Olivieri, D. Gabuzda1

1Dana-Farber Cancer Institute, Harvard Medical School, and Northwestern University School of Medicine
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HIV-associated neurocognitive disorder (HAND) is one of the 
most common neurological manifestations of advanced HIV in-
fection. 
The frequency of HIV dementia in Sub-Saharan Africa will be re-
viewed. 
The use of a screening tool, the International HIV Dementia Scale 
(IHDS), to identify potential HIV+ individuals at risk for HIV de-
mentia in an international setting will be described. Recent data 

from Uganda suggest that HIV dementia may affect 30% of HIV+ 
individuals with advanced infection who have not received anti-
retroviral therapy. 
HIV subtype may also have an impact on the frequency of HIV 
dementia. If a similar proportion exists in the HIV+ population in 
other countries in Africa, then HIV dementia may be an under-di-
agnosed condition and may be one of the most common causes 
of dementia worldwide.

AIDS in Sub-Saharan Africa: Clinical Presentation of HIVE and HAD
N. Sacktor

Departments of Neurology, Johns Hopkins University School of Medicine, Baltimore, MD, USA
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A review of the cognitive effects of antiretroviral therapy will be 
presented. Studies on improved neurocognitive functioning with 
antiretroviral therapy, and the incidence and prevalence of cogni-
tive impairment on antiretroviral therapy will be presented. When 
to initiate antiretroviral therapy and treatment windows will be 
discussed.

Cognitive Effects of Antiretroviral Therapy
K. Robertson 

Neurology, School of Medicine, UNC, Chapel Hill, NC USA



43

22

The proportion of persons living with HIV/AIDS older than 50 
years in the United States increased to 24% of all cases in 2005 
from 17% in 2001. 
While the total number of infected persons increased 20% in that 
time period, the increase was 58% among individuals older than 
50 years. With increased use and success of highly active anti-
retroviral therapy (HAART), nearly three-quarters of all infected 
individuals older than 50 years die of non–HIV-related causes.
Age is a significant risk modifier for HIV-associated neurocogni-
tive disorder; there may be a differential effect of the APOE*4 al-
lele in older HIV individuals, and diabetes is a critical comorbidity. 
HAART use may be associated with abnormal amyloid deposi-
tion in the brain and amyloid and tau levels in the CSF may be 
related to HIV-associated dementia. 
Thus, factors normally associated with age-related neuropsychi-

atric syndromes may become increasingly important in under-
standing the etiology of neurocognitive dysfunction occurring in 
older HIV-infected patients.
In this presentation, I will describe the results of studies of neu-
ropsychological functions in gay and bisexual men from the Mul-
ticenter AIDS Cohort Study (MACS) that show that among indi-
viduals with access to good medical care, medical conditions, 
particularly those related to cardiovascular risk, are at least as 
important as HIV-related biomarkers for determining the pres-
ence of cognitive impairments. 
I will also describe two ongoing studies that may provide us with 
additional sources of information related to the subtle neurocog-
nitive impairments in HIV disease, and their pathophysiological 
basis.

Influence of Vascular Diseases on Cognitive impairment 
in the MACS Cohort

J.T. Becker

Departments of Psychiatry, Neurology and Psychology, University of Pittsburgh
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Introduction: Although combined active antiretroviral therapy 
(cART) has dramatically improved survival in HIV-infected per-
sons, whether neurological benefits persist, particularly among 
patients with chronic disease and pronounced immunosuppres-
sion remains unclear. The frequency, pattern and extent of neu-
rological injury, their relationship to cognitive function, response 
to cART, durability of response and factors that contribute to 
varying patterns of brain injury and neurocognitive impairment 
(NCI) remain important questions. 
Methods: To address these issues HIVNC has established a 
cohort of nearly 300 aging and chronically infected patients on 
cART and implemented a longitudinal multimodal brain imaging 
strategy that includes magnetic resonance spectroscopy (MRS), 
morphometry and diffusion tensor imaging (DTI). 
Results: Ongoing analyses have revealed two broad observa-
tions: (1) Neurological injury based on brain imaging persists in 
the cART era, especially in a chronically infected population, with 
cortical involvement. Brain inflammation, detected by MRS, is 
ubiquitous among neuro-asymptomatic subjects and patients 
with NCI while neuronal injury or loss, occurs only in those with 
NCI. (2) Neurological injury continues despite stable cART result-

ing in progressive neurodegeneration in subcortical and cortical 
structures.
There is evidence of progressive atrophy in the corpus callosum 
(CC) (2%-6% annually), grey matter (0.69% annually), white mat-
ter (0.53% annually) and enlargement of the ventricles (2.7% an-
nually), regardless of cognitive status and treatment. Rates of 
atrophy are even greater in subgroups of subjects. Low nadir 
CD4 is a significant predictor of progressive atrophy in the CC 
suggesting that subjects with past severe immunosuppression 
are at risk for continuing brain damage regardless of treatment. 
Recently using Tensor Based Morphometry, an automated seg-
mentation method, sensitive to small changes across the entire 
brain, we developed 3D maps of the HIV-infected brain, showing 
regional vulnerability (frontal, temporal, basal ganglia) to the ef-
fects of nadir CD4, plasma RNA, and other factors associated 
with chronic HIV infection and long-term cART. 
Discussion: Combined, these findings indicate the persistence 
and progression of significant damage to selective brain regions 
among HIV-infected people with stable, but chronic infection, 
due in part to the cumulative effects of immunosuppression, du-
ration of infection and aging.

Persistence and Progression of Neurological Injury in the Era 
of Combined Antiretroviral Therapies: The HIV Neuroimaging Consortium 

Cohort (HIVNC) Study
B. Navia1, T. Campbell2, D. McMahon3, G. Schifitto4, J. Zhong5, M. Taylor6, 

E. Singer7, Y. Tso8, J. Alger9, M. Brown10, R. Cohen11, D. Tate12

1Tufts Univ. Medical School, Constantin Yiannoutsos, Indiana Univ. School of Medicine, Jaroslaw Harezlak, Indiana Univ. School of Medicine;
2University of Colorado, Eric Daar, UCLA Harbor; 3Univ. of Pittsburgh; 4Univ. of Rochester; 5Univ. of Rochester; 6UCSD; 7UCLA; 

8Stanford University; 9UCLA; 10Univ. of Colorado; 11Brown Univ. Medical School; 12Brigham and Women’s Hospital
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Background: Systemic and central nervous system (CNS) im-
mune activation during chronic HIV-1 infection underlies neuro-
pathogenesis through indirect mechanisms of neural injury. The 
extent to which immunopathology occurs in the nervous system 
during primary HIV-1 infection (PHI) is unknown. To examine the 
hypothesis that early viral neuroinvasion is associated with inflam-
mation and injury in the CNS, we have measured cerebrospinal 
fluid (CSF) virological and immune markers in PHI subjects.
Methods: PHI study participants were enrolled within 1 year 
of HIV exposure, confirmed by serologic evidence of recent in-
fection. Analysis consisted of blood and CSF biomarkers in all 
subjects, with more intensive evaluation with neuroimaging and 
neuropsychological testing in half of the participants. In a sub-
set of subjects, longitudinal assessments were performed. In the 
course of follow-up (ART) was initiated in some participants for 
reasons independent of this protocol. Comparison cross-sec-
tional baseline data was obtained from HIV uninfected controls 
(HIV-) and asymptomatic untreated subjects with chronic HIV. 
Kruskal-Wallis and post-hoc testing were used for comparisons.

Results: CSF and blood were sampled cross-sectionally from 

four subject groups: 81 PHI (median 72 days post infection, IQ 
range 44-137), 54 HIV-, 178 chronic HIV w/CD4>200, and 116 
chronic HIV w/CD4<200. The plasma-CSF HIV RNA gradient 
between compartments was highest in PHI. CSF WBC, neop-
terin, IP-10, and albumin ratio in PHI were elevated compared 
to HIV- (p for each <.0001 except albumin, p=.044), and similar 
to those detected in chronic HIV (CD4>200), except for albumin 
ratio which was normal in chronic infection. Longitudinal assess-
ments revealed possible distinct patterns for establishment of 
HIV RNA set point within the CSF compartment in PHI subjects, 
changes in inflammatory markers and the relationship between 
CSF and plasma viral load over up to three years of follow-up, 
and evidence for CNS compartmentalization in a minority of PHI 
subjects.
Conclusions: Despite a lower viral burden in the CNS com-
partment relative to plasma during PHI, intrathecal inflammatory 
responses are equivalent during PHI and chronic infection. HIV-
related immunopathology occurring in chronic infection may be 
possible in the earliest phases of infection, and should be investi-
gated through further studies including correlation of CSF results 
with NP and MRS measurements.

Neurobiology of Early Infection 
S. Spudich

Department of Neurology, University of California San Francisco, CA, USA
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Multiple sources have confirmed that HIV-associated neurocog-
nitive disorders (HAND) are common among treated individuals. 
Multiple, non-mutually-exclusive explanations for this observation 
exist. Limited effectiveness of some antiretrovirals in the nervous 
system is one explanation that has received increasing attention. 
Estimates of drug effectiveness can be categorized as quantita-
tive or qualitative. Quantitative estimates of effectiveness have fo-
cused on pharmacokinetic (e.g., Do drug concentrations in CSF 
exceed HIV inhibitory concentrations?) or pharmacodynamic 
(e.g., Does a drug reduce HIV RNA in CSF or improve neurop-
sychological or neuroimaging abnormalities?) data. Estimates of 
better effectiveness in the nervous system using a simple, com-
binatorial approach, the CNS penetration-effectiveness (CPE) 
ranking system, are associated with greater reductions in HIV 
RNA levels in CSF after initiating therapy, lower HIV RNA levels 

in CSF while on therapy (whether measured by commercial as-
says or more sensitive research assays), better neuropsychologi-
cal performance, and better mood. A revised CPE system that 
incorporates recent pharmacologic data is more predictive than 
the original system, supporting the value of generating these 
data for newer drugs. 
The importance of accounting for the qualitative effects of thera-
py (e.g., Are higher concentrations of certain drugs neurotoxic?) 
is emphasized by a recent analysis that found that estimates 
of higher penetration were associated with less improvement 
among people with HAND. The complexity of the quantitative 
and qualitative relationships between antiretrovirals and neu-
rocognitive outcomes strongly support the need for controlled 
clinical trials to improve the care of people living with HIV and 
AIDS. 

Role of Neuropenetration and Neuroactivity in Chronic Treatment
S. Letendre, R.J. Ellis, B. Best, S. Paul Woods, M. Cherner, R. Deutsch, 

R.K. Heaton, E. Capparelli, I. Grant, J.A. McCutchan

University of California San Diego, La Jolla, CA, USA
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Introduction: Raltegravir is an HIV-1 integrase inhibitor currently 
used in treatment-experienced HIV-1-infected patients resistant 
to other drug classes. 
In order to assess its central nervous system penetration, we 
measured raltegravir concentrations in cerebrospinal fluid (CSF) 
and plasma in subjects receiving antiretroviral treatment regi-
mens containing this drug.
Methods: Raltegravir concentrations were determined by liquid 
chromatography tandem mass spectrometry in 25 paired CSF 
and plasma samples from 16 HIV-1-infected individuals. The 
lower limit of quantitation was 2.0 ng/ml for CSF and 10 ng/ml 
for plasma.
Results: Twenty-four of the 25 CSF samples had detectable 

raltegravir concentrations with a median raltegravir concentration 
of 18.4 ng/ml (range, <2.0-126.0). The median plasma raltegravir 
concentration was 448 ng/ml (range, 37-5180). CSF raltegravir 
concentrations correlated with CSF:plasma albumin ratios and 
CSF albumin concentrations.
Conclusions: Approximately 50% of the CSF specimens ex-
ceeded the IC95 levels reported to inhibit HIV-1 strains without 
resistance to integrase inhibitors. 
In addition to contributing to control of systemic HIV-1 infec-
tion, raltegravir achieves local inhibitory concentrations in CSF in 
most, but not all, patients. Blood-brain and blood-CSF barriers 
likely restrict drug entry, while enhanced permeability of these 
barriers enhances drug entry.

Raltegravir Cerebrospinal Fluid Concentrations in HIV-1 Infection
A. Yilmaz1, M. Gisslén1, S. Spudich2, E. Lee2, A. Jayewardene3, 

F. Aweeka3, R.W. Price2

1Department of Infectious Diseases, the Sahlgrenska Academy, University of Gothenburg, Sweden;
2Departments of Neurology, and 3Pharmacology, University of California San Francisco, San Francisco, CA, USA
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In most HIV-1-infected individuals who achieve viral loads of <50 
copies/mL during antiretroviral treatment (ART), low levels of 
plasma virus remain detectable for years by ultrasensitive meth-
ods. The principal source of this residual plasma viremia is prob-
ably output from stable reservoirs of infection, mainly latently in-
fected resting memory CD4+ T cells.
The CNS infection and the CSF is not as extensively studied in 

this respect, but detectable residual viremia seems to be found 
less frequently in CSF than in blood. However, intrathecal im-
munoactivation persists for several years in a majority of patients 
despite otherwise effective ART. 
The origin and potential consequences of CSF residual viremia 
and intrathecal immunoactivation is still unknown but will be dis-
cussed in this presentation.

Persistent Cerebrospinal Fluid HIV 
and Immune Activation in Suppressed Patients

M. Gisslen 

Department of Infectious Diseases, the Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden
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Background: Elite controllers maintain their viral RNA at <50 
copies/ml without treatment. We used a single copy HIV RNA as-
say to compare the longitudinal dynamics of plasma HIV-1 RNA 
levels in elite controllers versus patients on suppressive therapy, 
and to measure the HIV RNA levels in paired plasma and CSF 
samples in an additional group of elite controllers.
Methods: Plasma HIV-1 RNA levels from elite controllers were 
compared to those from patients suppressed on therapy to <50 
copies/ml. In addition, we analyzed the viral RNA levels in paired 
plasma and CSF samples from an independent sample of elite 
controllers. Viral RNA was measured using a real-time RT-PCR 
assay with single copy sensitivity. 
Results: Low-level viremia was detected in 85% of the 84 elite 
controllers (ranging from 1-614 copies/ml) and from 163 patients 
on suppressive therapy (ranging from 1-43 copies/ml). Cross-
sectional comparison of plasma HIV-1 RNA values revealed simi-
lar mean values of 0.5 log10 copies (3 copies) for both groups 
(p=0.95, based on Welch’s ANOVA). Greater between-patient 
variability in persistent viremia was observed among elite con-
trollers compared to patients on suppressive therapy (p<0.0001, 
Levene’s test), and a wider range of HIV-1 RNA values for elite 

controllers was observed in longitudinal follow-up. Based on a 
mixed effects linear regression analysis, the within-patient vari-
ability was substantially higher for elite controllers compared 
to patients on suppressive therapy (ratio of variances, 2.49; 
p<0.0001). When analyzing paired plasma and CSF samples, 
HIV-1 RNA was detected in 5 of 8 plasma samples and in 3 of 8 
CSF samples. These levels were low, ranging from 1-9 copies/
ml in the plasma, and only reaching 1 copy/ml in the CSF. In one 
patient, 1 copy/ml HIV-1 RNA could be detected in CSF in the 
absence of viremia.
Conclusions: The majority of elite controllers had detectable 
low-level viremia, and in a small sample, HIV-1 RNA was also de-
tected at a very low level in CSF in a proportion of subjects. While 
the overall mean level of viremia was similar to that of patients on 
suppressive therapy, longitudinal analysis revealed larger intra- 
and inter-patient variability for elite controllers. Not all patients 
with measurable viral RNA in their plasma had viral RNA in their 
CSF.
This could indicate that fewer rounds of viral replication are tak-
ing place in the central nervous system than in the peripheral 
blood of elite controllers.

Persistent Low-Level Viremia in Blood 
and Cerebrospinal Fluid in Elite Controllers

V. Dahl1, S. Spudich2, M. King3, A. Wiegand4, T. Miura5, B. Block5, F. Pereyra5, F. Maldarelli4, B. Walker5, 
J.M. Coffin6, R. Price2, S. Palmer4

1Swedish Institute for Infectious Disease Control and Karolinska Institutet, Solna, Sweden; 2Departments of Neurology,  
University of California San Francisco, San Francisco, CA; 3Abbott Laboratories, Abbott Park, IL;  

4HIV Drug Resistance Program, NCI, NIH, Frederick, MD; 5Partners AIDS Research Center, Massachusetts General Hospital, Boston, MA; 
6Tufts University, Boston MA
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Phenomics is the study of integration of measureable traits to 
obtain a more complete picture of a living organism, physiologi-
cal system, or disease process such as neuroAIDS. With the ex-
plosion in ability to obtain high-density data sets from biological 
systems, we have performed studies to assess the metabolome, 
proteome, and transcriptome in the SIV model of neuroAIDS, and 

integrate these to uncover mechanistic aspects of the disease 
process. 
These studies will be described and put into a systems biology 
context as examples of how such techniques can expand our 
knowledge and help provide targets for neuroAIDS and other 
disorders.

“Omics” and Other New Approaches to the Study 
of CNS HIV Infection

H.S. Fox 

Department of Pharmacology and Experimental Neuroscience, University of Nebraska Medical Center, Omaha, NE 68198, USA
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Objectives: Neuropychological deficits in HIV-positive patients 
are rising in incidence and prevalence. The reasons for this de-
velopment are not yet clarified as well as neuropathogenesis of 
new clinical presentations (asymptomatic neuro-cognitive impair-
ment, mild neuro-cognitive deficit) is not fully understood.
Furthermore, there are no established biomarkers for diagnosis, 
disease progression and therapy control. Therefore, the present-
ed study tried to evaluate the significance of CSF cytokine levels 
as a disease biomarker using a solid phase antibody array.
Methods: 33 male, homo- and bisexual, clinically asymptomatic 
HIV-positive patients were included in a prospective study ac-
cording to early (A1+2, B1+2) and late (A3, B3, C1-3) CDC stages 
and as HAART. They underwent neurological and neuropsycho-
logical examination as well as venous and lumbar puncture with 
plasma and CSF viral load analysis. Additionally, CSF cytokine 
levels were determined with a solid phase antibody array (meth-
ods see Abstract CROI, 2007, Nolting et al.).
Results: Patients were comparable with respect to age, CD4+ 
cell count and neuropsychological test results between the 
groups. High levels of IL-4, IL-5 and GRO correlated with bad 

performance in Trail-Making Test (TMT) A, Digit Symbol Test and 
psychomotor test performance in untreated non-AIDS patients 
and several inflammatory cytokines with a poor performance in 
the AIDS dementia scale (HDS) in treated non-AIDS- patients. 
Treated AIDS-patients showed better neuropsychological perfor-
mance in the presence of ALCAM (CD166), Fas (CD95) and IL-18. 
Long-term HIV-infection accounted for higher levels in CXCL16, 
GM-CSF and TGF-beta1 independent from treatment.
Discussion: CSF cytokines may be a supportive diagnostic tool 
in neuropsychologically impaired HIV-positive patients. 
The study suggests a multiphasic course of neuropsychologi-
cal deficits in HIV-positive patients with directly virus-induced 
brain damage in early infection. In late stage patients with neu-
ropsychological deficits, low viral replication seems to provoke a 
break-down of the local immune system even in HAART-treated 
patients.
Thus, from a neurological point of view, treatment should be 
started earlier in patients with pathological neuropsychological 
test performance and better biomarkers for virus-induced CSF 
disease should be established.

Cytokines in CSF and Neuropsychological Performance 
in HIV-Positive Patients

G. Arendt, MD1, E. Orhan, BA1, T. Nolting1, MD
1Dept. of Neurology, University Hospital of Duesseldorf (UKD), Germany;

2Dept. of Psychiatry, University Hospital of Duesseldorf/Rheinische Kliniken, Germany
for the Competence Network HIV/AIDS, Germany
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Background: HIV-associated neurocognitive disorder (HAND) 
has not been routinely evaluated in HIV clinical care settings in 
primarily Spanish-speaking countries. The International HIV De-
mentia Scale (IHDS) has been advocated as the optimal test for 
use in such settings.
Methods: We previously translated the NIMH consensus bat-
tery for evaluating neurocognitive impairment in HIV infection into 
Spanish (the “HUMANS” battery) for a study in the USA. Subse-
quently, that translation was modified for Argentinean Spanish. 
Using that modified battery, the prevalence of HAND was deter-
mined in a series of randomly selected participants from an HIV 
primary care clinic in Buenos Aires. The evaluation incorporated 
the IHDS, the HIV Dementia Scale (HDS), and the Mini-Mental 
Status Examination (MMSE). 
Results: From a sample of 92, ten participants did not com-
plete the assessment. The HAND diagnoses rates obtained in 
the analytic sample (n=82) were: 39 (47.6%) evaluated as “not 
having a neurocognitive disorder”, 21 (25.6%) as having MCMD, 

and 22 (26.8%) as having HAD. One–way ANOVAs were con-
ducted on each outcome by HAD diagnosis (no disorder; minor 
cognitive-motor disorder (MCMD) and HIV-associated dementia 
(HAD). Results on the HDS were significant with them mean for 
those with No Disorder > MCMD > HAD. While the MMSE was 
also significant, the differences between all three groups were 
within 1 point. The differences on the IHDS were not statistically 
significant. 
Conclusions: The results suggest that the HDS rather than the 
IHDS may be the optimal testy for HAND differentiation in the 
Argentinean population. This may reflect their specific demo-
graphic characteristics, which is closely related to Spain and has 
virtually no members of mixed ethnicity (“mestizo”) or indigenous 
populations. 
Thus, evaluation of persons from Spanish-speaking cultures in-
ternationally must be considered by their specific demographic 
characteristics in order to ensure valid assessment of HAND 
risk.

Performance of Screening Tests for HIV-Associated Neurocognitive 
Disorder Risk in an Argentinean Sample

K. Goodkin1, 2, D.J. Hardy1, 3, E. Lopez1, 2, G. Morales1, J. Kogan4, L. Abusamra4, J. Zirulnik4, P. Cahn4

1Dept. of Psychiatry and Behavioral Neurosciences, Cedars-Sinai Medical Center, Los Angeles, USA; 
2Dept. of Psychiatry and Biobehavioral Sciences, David Geffen School of Medicine,  

University of California at Los Angeles (UCLA), Los Angeles, USA; 3Dept. of Psychology, Loyola Marymount University, Los Angeles, USA; 
4Fundacion Huesped, Buenos Aires, Argentina
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Introduction: A central goal of the HIV Neuroimaging Consor-
tium (HIVNC) is the identification of biomarkers of HIV-related 
neurological injury. We have initiated a preliminary effort to capi-
talize on the expanding HIVNC imaging and clinical databases 
to identify subgroups of HIV subjects who may be at a higher 
risk for specific patterns of brain injury using machine learning 
techniques.
Methods: We studied 140 HIV-infected patients with repeated 
brain volumetric measurements. We used Classification and 
Regression Trees (CART) to analyze the associations of demo-
graphic (age, race, sex) and clinical (nadir CD4, plasma RNA, 
current CD4, duration of infection, duration of ART) data with 
volumetric rates of change. Using CART, we explored complex 
interactions contributing to grey and white matter atrophy and 
ventricular enlargement.
Results: CART analysis suggests that the factors affecting grey 
matter atrophy are age>55.5 years (1.0% per annum-p.a.), in-
teraction of age between 38 and 55 years and longer duration 
of ART (1.2% p.a.) and, in the same age group, the interaction 
of shorter duration of ART with shorter duration of HIV infection 
(0.8% p.a.). Subjects younger than 38 years had slow declines 

(0.2% p.a.). By contrast, white matter atrophy is associated with 
nadir CD4 count<100 cells/μl, long duration of infection and 
shorter ART duration (1.2% p.a.), suggesting the effect of late 
start of ART is associated with white matter atrophy. Highest p.a. 
ventricular volume increase was estimated for patients with nadir 
CD4 16-50 cells/μl, and short duration of infection (7.7% p.a.).
The same nadir CD4 group with long duration of infection had p.a. 
increases of 4.3%. Patients with nadir CD4 between 50 and 91 
cells/μl had 2.9% p.a. increase, and the ones with nadir CD4>92 
cells/μl who started ART recently had 2.4% p.a. increase. The 
group with nadir CD4<16 cells/μl had a p.a. increase of 1.9%.
Discussion: These analyses show that increases in ventricular 
volume are almost exclusively associated with advancing immu-
nosuppression, but may also accelerate with duration of infection. 
This observation is intriguing given that the CSF is an important 
pathway for the entry of HIV into brain, and that a breakdown in 
ventricular function is associated with various neurodegenerative 
conditions. Machine-learning approaches may offer a solution to 
identifying specific subgroups at risk for specific patterns of brain 
injury arising in the setting of chronic and stable HIV disease.

Explaining Patterns of Brain Injury in Chronic HIV-infection: 
Classification and Regression Tree Analysis of the HIVNC Database
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Introduction: Evidence is mounting that HIV continues to affect 
the brains of infected people, and that the nature of HIV-associ-
ated brain dysfunction may be changing in the context of chronic 
infection and aging. Our previous work demonstrated a relationship 
between cortical (Frontal, Parietal, and Total Cortical), subcortical 
(Caudate) and white matter volumes and clinical indices of current 
HIV status and prior immunological compromise, providing a com-
pelling rationale for our current analysis of changes in brain volume 
over time.
Method: We studied 196 HIV-infected patients, stable on cART 
(median age 47.0 years; median infection duration 12.0 years; me-
dian nadir CD4: 43.0 cells/μl; median baseline CD4: 321.5 cells/μl; 
median duration of ART 3.9 years; ADC stage: neuroasymptomatic 
(105), subclinical (46), ADC (22)). Repeated MRI was obtained over 
three years with MPRAGE images for morphometric FreeSurfer 
analysis. Volumes were obtained bilaterally for total cortical grey 
matter, total white matter, ventricles, thalamus, caudate, putamen, 
pallidum, hippocampus, amygdala, and total basal ganglia (total vol-
ume of caudate, putamen, and pallidum). Linear mixed models were 
used to explore trends (increases or decreases) in the brain volumes 
over time.

Results: Total grey matter volume decreased by 0.69% per annum 
(p=0.001), while ventricular volume increased by 2.7% (p<0.001) 
per annum. A statistical trend in annual volume decreases for white 
matter (0.53%; p=0.043), the caudate (0.82%; p=0.039) and the pal-
lidum (1.22%; p=0.045) were found. The thalamus, amygdala and 
hippocampus did not change significantly. Multivariate analyses of 
the longitudinal data that examined disease-specific factors (nadir 
CD4, plasma RNA, current CD4, duration of infection) and demo-
graphic factors (age, sex and race) revealed that age at baseline 
was the only factor significantly associated with grey matter volume 
decreases, while age and nadir CD4 count were associated with 
ventricular enlargement.
Discussion: Particularly noteworthy is the fact that the rate of vol-
ume decrease in this middle-aged cohort was much greater than is 
typically found in older normal volunteers, and similar to one seen 
among elderly patients with MCI. These results point to the influ-
ence of age and past history of HIV infection in the evolution of brain 
atrophy in HIV-infected patients, and the possibility of neurodegen-
eration among certain patients in the setting of stable HIV disease 
and treatment.

Brain Atrophy in Chronic HIV-Infection: Longitudinal Analysis 
of the Freesurfer Database from the HIVNC Cohort Study
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Background: Dopaminergic (DA) system dysfunction is among 
the putative mechanisms underlying the neuropathogenesis of 
HIV-associated neurocognitive disorders (HAND). Specific DA 
factors implicated in HAND neuropathogenesis are dopamine 
transporter (DAT), brain derived neurotrophic factor (BDNF), and 
catechol-O-methyl-transferase (COMT). While polymorphisms 
within genes putatively relevant to these proteins have been 
shown to alter DA and neurocognitive functioning in non-HIV+ 
populations, this has not yet been examined in the context of 
HIV. Here we report results of analyses to determine whether 
polymorphisms within DA-related genes affect neurocognitive 
functioning in HIV+ adults.
Methods: 167 HIV+ Caucasian adults underwent comprehen-
sive neuropsychological testing, neuromedical examination, and 
psychiatric interview. Individuals with current or past substance 
use disorders were excluded. Two single nucleotide polymor-
phisms (COMT val168met and BDNF val66met) and one vari-
able number tandem repeat in a non-coding region of SLC6A3 
(the gene for DAT) were genotyped. Statistical analyses involved 
separate multiple regression analyses for each of the following 

neurocognitive domains: working memory, mental set shifting, 
information processing speed, memory, and motor. Demograph-
ically-corrected T-scores, averaged across the 2-3 measures that 
comprising each domain, was the dependent variable. Predictor 
variables were length of HIV infection, current depression, and 
genotypes for the 3 genes. 
Results: Linear regression models were significant for 2 of the 5 
neurocognitive domains. Current depression and the COMT val 
genotype were associated with poorer attention/working mem-
ory functioning [R2=.04; F(2,137) =4.02, p=.02]. Current depres-
sion was associated with poorer motor functioning [R2=.045; 
F(1,136) =7.53, p=.007]. 
Conclusion: Along with current depression, COMT val genotype 
was associated with poorer working memory ability. Depression 
alone was a significant predictor of diminished motor skills. The 
findings are consistent with previous studies of the COMT val-
158met polymorphism. It is noted that although DAT and BDNF 
have been implicated in HIV-neurocognitive disorders, the func-
tional polymorphisms examined within these genes did not affect 
neurocognitive functioning in this study. 

COMT val168met Polymorphism Confers Additional Risk 
for Working Memory Impairment in HIV
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The human polyomavirus, JCV, is the causative agent of Pro-
gressive Multifocal Leukoencephalopathy (PML). PML occurs in 
severely immunosuppressed patients and in patients being treat-
ed with immunomodulatory drugs designed to prevent leukocyte 
trafficking into inflamed tissue. 
The virus targets oligodendrocytes and astrocytes in the central 
nervous system leading to a rapidly progressive demyelinating 
disease that is almost always fatal. Interactions between the virus 
and cellular receptors represent the earliest stage of infection 
that can be targeted using anti-viral strategies. 
All polyomaviruses studied to date recognize sialic acid as one 

component of a receptor complex that often involves cell surface 
gangliosides.
Like other polyomaviruses JCV also utilizes sialic acid as a recep-
tor but unlike the other polyomaviruses this carbohydrate modifi-
cation is directly associated with the 5HT2a receptor (5HTR2). 
The structure of the major capsid protein of JCV has been solved 
and residues critical for sialic acid binding and perhaps peptide 
binding have been mutated. Several of these mutations severely 
limit viral growth indicating that these specific architectural fea-
tures of the virus surface may be opportune targets for novel 
anti-virals.

Structure-Function Based Development 
of JC Virus Specific Antagonists

M.S. Maginnis1, U. Neu2, T. Stehle2, S.A. Haley1, W.J. Atwood1 
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Analysis of the regulatory region of the JCV derived from tissues 
of PML patients demonstrates a consistent presence of elements 
that are arranged in direct tandem repeats and preservation of 
sequence. 
The arrangement of these nucleotide sequences is a pattern that 
can be described as close to the previously published sequences 
of the Mad-8 genotype although not identical. Sequences from 
each patient samples differ although sequences from the CSF 

and plasma or serum taken close to the time of diagnosis of PML 
are the same from each patient.
There is little evidence from this type of analysis that there is a 
specific genotype that defines a more neurotropic arrangement 
of JVC DNA but rather points in the direction of the actual site of 
viral latency outside the CNS that the virus resides prior to reac-
tivation that leads to lytic infection of the target cell in the brain, 
the oligodendrocyte.

Importance of the JC Virus Non-Coding, Regulatory 
Region Sequences for PML Pathogenesis

E.O. Major, L. Marshall, P. Jensen, C. Ryschkewitsch

Laboratory of Molecular Medicine and Neuroscience, NINDS, NIH, USA
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The degree of JCV activity in PML can be estimated by mesur-
ing JCV DNA levels in blody fluids, primarily in the cerebrospinal 
fluid (CSF). This can be achieved through the use of molecular 
amplification techniques, which can usually detect JCV DNA at 
levels as low as 100 copies/mL. Measuring JCV DNA in CSF has 
contribuited substantially to both diagnosis and clinical manage-
ment of PML and to better understand the natural history of this 
disease. 
CSF examination by polymrase chain reaction has become the 
standard for PML diagnosis, with a diagnostic sensitivity of 72-
92% and specificity of 92-100%. The level of JCV DNA in CSF 
varies largely among PML patients, between the lower limit of 
detection to over 107 copies/mL. In untreated patients, the mag-
nitude of JCV DNA load in CSF added additional prognostic in-
formation, with higher copy numbers predicting shorter survival. 
In addition, patients with lower CD4 T-cell counts generally ex-
hibit higher CSF JCV DNA levels, suggesting that, in the absence 

of therapy, there is an association between degree of immune 
suppression and JCV activity and that the latter might in fact 
determine the pace of PML progression. Virological remission 
is defined by the clearance of JCV DNA in CSF, likely reflecting 
suppression of viral replication in brain lesions. 
The dynamics of decay varies among patients, from weeks to 
months, likley depending on initial level and dynamics of immu-
nological restoration. Clearance of JCV DNA seems to associate 
temporarily with clinical stabilization and is often observed earlier 
than remission of lesions at magnetic resonance imaging.
JCV DNA is also detected in plasma in 16-40% of patients with 
PML. The viral load seems to vary widely (from 102 to 106 copies/
mL), but it is most often lower than in the CSF. 
In urine, JCV DNA is detected in approximately one-third of both 
healthy and immunocompromised individuals without PML, at a 
wide range of copy number, and thus is not useful in PML diag-
nosis. 

The dynamics of JCV replication in body fluids
P. Cinque

San Raffaele Sientific Institute, Milano, Italy
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Background: JCV NCCR might play a role in PML pathogenic-
ity because it contains specific binding sites for cell proteins and 
drives the transcription of JCV early genes. A NCCR “archetype” 
form is present in urine of healthy people, whereas “rearranged” 
sequences, characterized by multiple mutations, insertions and 
deletions, are found in the brain of patients with PML. The aim 
of this study was to investigate type and dynamics of NCCR se-
quences in different body compartments to gain information as 
for the route of JCV entry into the brain and its evolution during 
the disease. 
Patients and Methods: NCCR from PML patients with either 
paired (n=19 patients) or sequential (n=16 patients) samples of 
CSF, plasma or urine was amplified and directly sequenced (3730 
DNA Analyzer, Applied Biosystems, Foster City,CA). Cloned 
NCCR sequences were analysed in a subset of cases.
Results: Highly rearranged NCCR sequences were present in 

all CSF and plasma samples, whereas sequences from urine 
were always archetype or archetype-like. Paired CSF and plas-
ma sequences from individual patients were nearly identical in 
11/11 cases. The analysis of sequential CSF or plasma samples 
collected over 1-31 weeks showed identical sequences in 9 of 
10 cases. The analysis of 3 to 10 clones from CSF or plasma 
samples revealed the presence of the same rearrangement in all 
clones derived from the same sample in 5 of 6 cases examined. 
Conclusions: NCCR rearrangements in CSF and plasma, but 
not in urine, are associated with PML. These findings are con-
sistent with both hypotheses suggested for the origin of NCCR 
rearrangements: 1) in peripheral sites with subsequent spread 
through the blood to the CNS; or 2) in the CNS with subsequent 
released into blood. In any event, each PML case seems to be 
characterized by the replication of a uniquely rearranged strain 
that is maintained over the course of the disease. 

JC virus (JCV) non coding transcriptional control region (NCCR) 
rearrangments and their evolution in different biological samples 

from patients with progressive multifocal leukoencephalopathy (PML)
A. Granata, A. Bestetti, S. Sala, S. Bossolasco, R. Formicola,  

A. Pazzi, M. Testa, A. Lazzarin, P. Cinque
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Background: Progressive multifocal leukoencephalopathy (PML) 
is a severe demyelinating disease of the central nervous system 
(CNS), caused by the polyomavirus JC (JCV). PML usually devel-
ops in the context of immune disorders, such as HIV infection, 
hematological malignancies or transplantation. Previous work in 
patients with HIV-related PML has shown that disease remission 
following initiation of antiretroviral treatment (ART) is associated 
with restoration of JCV-specific CD4 and CD8 T-cell responses. 
Aim of our study was to develop an Elispot assay for the assess-
ment of JCV-specific CTL responses, by selecting immunogenic 
VP1 JCV-specific epitopes and analyzing their immunogenicity 
and biologic role in the immune response to JCV.
Methods: We synthesized a library of seventy 10-mer pep-
tides, overlapping by 5 amino acids, spanning the entire coding 
sequence of VP1 (699 aa). Peptides were pooled by a matrix 
method, where each peptide is contained in two pools only, and 
tested by IFN-gamma Elispot assay. Following peptide stimula-
tion of peripheral blood mononuclear cells (PBMC) from 7 healthy 

donors and 10 PML “survivors”, spot forming units (SFU) were 
counted. The subjects were typed for the MHC class I allele A 
using Sequence Specific Primer (SSP).
Results: Most of the subjects tested, i.e., 5/7 (71%) healthy do-
nors and 8/10 (69%) PML ”survivors”, showed selectively high 
CTL responses against the 2 pools that contained the peptide 
p53. Using the SYFPEITHI Epitope Prediction, a high binding 
score of this peptide was observed for HLA-A*02 and A*11. In-
deed, all the 10 individuals that were either A*02 or A*11 positive 
showed a response against this peptide. VP1-p53 was also test-
ed individually in the same study population, and the production 
of IFN-gamma was compared with the responses against the 
previously described A*02-restricted JCV epitopes VP1-p36 and 
VP1-p100. 6/6 PML ”survivors” and 3/3 healthy subjects who 
were HLA-A*02 showed a response to p53, while only 3 HLA-
A*02 subjects responded to either p36, p100 or both. 
Conclusions: p-53 seems to correspond to a new dominant 
T-cell epitope.

JCV specific CTL responses against a novel HLA-A*02
restricted VP1 epitope

M. Testa, A. Bestetti, S. Bossolasco, A. Pazzi, A. Granata, 
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Background: Before the introduction of combined antiretroviral 
therapy (cART), PML was almost always fatal. 
Median survival from diagnosis was only of a few months, and 
contrast enhancement at Magnetic Resonance Imaging (MRI) 
was a rare observation. In cART-treated patients, the arrest of 
PML is observed in about half of the patients and, in some cas-
es, contrast enhancement is noted concomitantly with clinical 
improvement or stabilization. However, contrast enhancement 
is also observed in association with clinical worsening, as likely 
expression of Immune Reconstitution Inflammatory Syndrome. 
Objective: To assess, in patients with HIV-associated PML ob-
served after the introduction of cART, the frequency of patients 
showing gadolinium enhancing lesions at MRI and its association 
with patient survival.
Methods: We evaluated the presence of gadolinum enhance-
ment at MRI and survival in 66 patients with HIV-associated PML 
who performed at least one MRI at our centre in the period 1997-
2008.

Results: The frequency of patients who showed contrast en-
hancement at MRI was 21% in the period 1997-1999; 25% in 
2000-2002; 27% in 2003-2005 and 73% in 2006-2008. The pro-
portion of patients who survived PML were, in the same periods, 
50% (1997-1999), 33% (2000-2002), 31% (2003-2005) and 59% 
(2006-2008). Overall, MRI enhancement was observed in 60% of 
“survivors” and in 14% of patients with progressively fatal disease 
(p<0.0001, Chi-square test)
Conclusions: An increase of the frequency of gadolinium en-
hancing PML lesions was observed during the last years. Con-
trast enhancement was usually, although not always, associated 
with favorable PML outcome. The increased frequency of both 
contrast enhancement and PML survival were temporarily as-
sociated with the increasing use of more potent and suppres-
sive drug regimens, suggesting more effective cART-induced 
immune reconstitution.

Increased Frequency of Contrast-Enhancing PML Leisons 
at MRI in Patients Undergoing Modern Antriretroviral Combinations
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PML is a rare and usually fatal demyelinating disease of the central 
nervous system caused by uncontrolled JC virus (JCV) replication 
in severely immunosuppressed patients. We report on two patients 
suffering from histologically proven PML without known underlying 
immunodeficiency. The first case is a 65 old man admitted to hospi-
tal for progressive left-sided hemiparesis since 7 days. He reported 
on headaches of unknown etiology for the last 9 months and lately 
also visual disturbances. There were no underlying diseases except 
first time diagnose of emphysema. MRI showed asymmetric areas 
of high signal intensity on T2-weighted sequences but a biopsy 
was only interpreted as reactive changes of unspecific origin. Two 
months later he had partial seizures and Fenytoin was adminis-
tered. He also got steroid treatment. Within the next months he be-
came blind, more paretic in all limbs and suffered severe cognitive 
impairment and somnolence. He died 4 months after admission. 
The autopsy unexpectedly showed areas of demyelination and the 
diagnosis PML was given after in situ hybridisation for JCV DNA. 
Immunohistochemistry and electronmicroscopy of brain tissue 
confirmed the presence of JCV. PCR of the stored CSF revealed 
the presence of JCV with a unique NCCR rearrangement. The ret-
rospective serology taken one month after the onset of hemiparesis 

demonstrated BKV seronegativity but a considerable JCV IgG titer. 
The second case is a 35 old previously healthy man admitted to 
hospital because of increasing reading problems during the last 4 
weeks. MRI showed occipital white matter lesions on the left side. 
The patient was treated empirically with methylprednisolon, acyclo-
vir, ceftriaxon and plasmapheresis however vision disturbance pro-
gressed together with new-onset paresis and aphasia. Five weeks 
after admission, a brain biopsy demonstrated demyelinisation and 
positive in situ hybridisation for JCV DNA. PCR of the CSF followed 
by DNA sequencing revealed a unique JCV NCCR. For the next 7 
months the patient was treated with i.v. cidofovir once per week 
(3 weeks) and then biweekly. Two weeks after treatment start the 
paresis improved and he gradually improved his aphasia and vision 
which coincided with a 4 fold increase in JCV IgG titers. On the 
last follow-up 36 months after started 15 doses of cidofovir, the 
patient was stable without relapse. In conclusion PML should be 
considered in patients with neurological disturbances lacking clas-
sical risk factors. The benefit of cidofovir is controversial, but clearly 
recovery of JCV-specific immunity is known to be associated with 
a better outcome. Hence, immunosuppressive therapies including 
steroids should be avoided.

Two cases of PML in Norwegian Patients Without Known 
Risk Factors of Immundeficiency
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Background: JC virus causes progressive multifocal leukoen-
cephalopathy (PML) in immunocompromised individuals, and in 
a small percentage of individuals treated with the monoclonal 
antibody natalizumab. Although T cell responses are thought to 
control JC viremia, no previous study has systematically identified 
the targets of JCV-specific responses across the viral genome. 
Individuals who are latently infected with JCV may have occa-
sional low-level viremia in peripheral blood, and although these 
events are not correlated with subsequent disease, is important 
to take this source of antigen into account in understanding the 
role of JCV-specific T cells in preventing PML. The study of JC 
virus in natalizumab treatment is an opportunity to determine the 
relationship between the JCV-specific T cell response, JC vire-
mia, and natalizumab therapy.
Methods: Individuals with multiple sclerosis (MS) initiating treat-
ment with natalizumab were recruited to give blood samples 
monthly from pre-treatment baseline through the first year on 
therapy. JCV-specific T cell responses were measured by intrac-

ellular cytokine staining, IFN-g ELISpot, and cytokine bead array 
at 3-month intervals. JC viremia was measured in plasma, periph-
eral B cells, and peripheral CD34+ cells at 3-month intervals.
Results: CD4 and CD8 T cell responses were identified that are 
directed against each JCV protein. JC viremia was detected in 
plasma, B cells, and peripheral CD34+ cells from some individu-
als. The preliminary results of the ongoing study will be present-
ed, examining longitudinal changes in the JCV-specific immune 
response, and comparing the frequency of JCV-specific T cells 
in viremic patients when compared to aviremic patients.
Conclusions: T cell responses to multiple JCV antigens are de-
tectable ex vivo in MS patients treated with natalizumab. Analysis 
of the relationship between JCV-specific T cell responses, JC 
viremia, and natalizumab therapy may provide insight into control 
of JCV by the immune response. Defining the targets of JCV-
specific T cells and the role of cellular immunity in controlling 
viremia is an essential first step in the potential development of a 
therapeutic vaccine for the prevention of PML.

JC Virus-Specific T-Cell Responses 
in Natalizumab-Treated Individuals: Immune Targets and Viremia
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Background: Few data are available about the outcome of neu-
rologic complications caused by JC virus in developing coun-
tries. The objectives of this study were:
1) To identify associated factors with in-hospital mortality in HIV-

infected patients with JC virus-associated CNS diseases;
 2) To estimate the overall mortality of this population. 
Methods: Retrospective study of HIV-infected patients admitted 
consecutively for PML in a referral center in Sao Paulo, Brazil 
from 2002 to 2007. Were included all patients with laboratory 
confirmed JC virus-associated CNS diseases using the following 
criteria: compatible clinical and radiological features (CT or MRI) 
associated with the presence of JC virus DNA in CSF. JC virus-
associated CNS diseases were classified as follows:
1) classic PML;
2) inflammatory PML;
3) JC virus granule cell neuronopathy (GCN).
Patients with GCN presented exclusively cerebellar syndrome 
and cerebellar athophy in MRI without PML lesions. Univariable 
analysis was used to identify variables associated with death dur-
ing hospitalization. A P value ≤ 0.05 was considered significant. 
Results: We included 47 cases (median age: 37 years-old, male: 
70%). Forty two patients (89%) had previous diagnosis of HIV infec-

tion. Median time since the beginning of the symptoms until the di-
agnosis was of 39 days. More frequent clinical manifestations were: 
speech disorder (64%), altered mental status (57%), focal weakness 
(49%), walking disturbances (43%), mental slowing (36%), and visual 
disturbances (24%). Cerebellar syndrome was observed in 36% of 
cases and seizures were observed in 19% of patients. Median of 
CD4+ cell count was 65 cells/mm3. Images showing cerebellar al-
terations were observed in 13 (29%) cases, 5 of them with cerebellar 
athophy. MRI confirmed isolated cerebellar atrophy in 4 cases. JC 
virus-associated CNS diseases were classified as follows:
1) classic PML: 42 (89%);
2) inflammatory PML: 1 (2%);
3) JC virus GCN: 4 (9%). 
Overall mortality during hospitalization was 34%. 
Nosocomial pneumonia (P=0.003), previous diagnosis of HIV 
infection (P=0.03), and imaging showing cerebellar involvement 
(P=0.02) were associated with in-hospital mortality. CD4 cell 
count lower than 100 cells/mm3 showed a trend toward worse 
outcome (P = 0.06). 
Conclusions: Nosocomial pneumonia, previous diagnosis of 
HIV infection, and cerebellar involvement were associated with 
in-hospital mortality. In this study the overall mortality was high.

JC Virus-Associated Central Nervous System Diseases 
in HIV - Infected Patients in Brazil: Outcome and Associated Factors 

with in-Hospital Mortality
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Background: The biological significance of JCV genotypes in 
AIDS-related PML is not definitely understood and information 
about this problem is not available in developing countries. The 
objective of this study was to investigate the JCV genotypes in 
the CSF samples of Brazilian AIDS patients with PML, comparing 
with the genotype distribution of the JCV excreted in the urine of 
asymptomatic HIV-infected patients. 
Methods: Fifty-two samples of the CSF from patients with 
laboratory-confirmed PML (Group 1) and 75 urine samples from 
asymptomatic HIV-infected patients (Group 2) were included. 
Molecular characterization of a short fragment (215bp) of major 
virion capsid protein VP1 gene was performed. DNA direct se-
quencing was then performed. The genotyping and sequence 
homology search were performed using BLAST.
Results: Group 1: 39 (75%) patients were male and the mean 
age was 39 years old. The mean of CD4 cell count was 74 cells/

mm3. Ethnic origin was: caucasian, 58%; afroamerican, 25%; and 
asian, 2%. 
The genotypes 1, 2, 6, 3 and 4 were detected in 40,3%, 38,5%, 
9,6%, 5,7% and 3,8%, respectively. Group 2: 34 (64%) patients 
were male and the mean age was 43 years old. JCV DNA was 
detected in 53 (72%) urine samples of asymptomatic HIV-infected 
patients. The ethnic origin was caucasian, 49%; and afroamerican, 
51%. The genotypes 3, 2, 4, 6 and 1 were found in 39,6%, 30,2%, 
11,3%, 9,4% and 3,8%, respectively. Interestingly, dual infection by 
JCV and BKV was found in 55% of cases. 
Conclusion: High frequency of genotypes 1 and 2 in the CSF of 
AIDS-related PML were observed and genotypes 3 and 2 were 
the most frequent among asymptomatic HIV-infected patients. 
Among asymptomatic HIV-infected patients, more than half had 
dual infection by JCV and BKV.
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