
 

 

vation appears to play a major role in inducing, and 

sustaining, HAND. It is likely that novel therapies 

aimed at aberrant inflammatory mechanisms, and 

potentially neuroregeneration strategies may be 

needed to „close this gap‟. 

  Several studies have shown the benefits of early 

initiation of HAART (e.g. Zolopa A. et al. PLoS ONE. 

2009; 4(5).  Unfortunately, current treatment rec-

ommendations are essentially silent on the ap-

proach to HAND, For example, HIV-nephropathy is 

one indication for initiation of HAART, yet HAND 

inexplicably is not. Another critically important 

concept is that macrophages, the principal target 

for HIV within the brain, require far higher concen-

trations of antiretrovirals to inhibit replication 

than T lymphocytes.  

     HIV may affect the nervous system directly, 

producing distinct neurological syndromes such as 

HAND, or indirectly, by inducing T cell depletion and 

immunodeficiency with resultant susceptibility to 

opportunistic infections and neoplasms. In the era 

of HAART, it is now recognized that reconstitution 

of the immune system can lead to aberrant T cell 

responses within the brain, with inflammation di-

 MESSAGE FROM THE DIRECTOR 

     AIDS has caused 40 million deaths, and it is 

estimated that almost 38 million people world-

wide are infected with HIV. HAND represents a 

clinically important impactful disorder, espe-

cially given its relative resistance to the effects 

of HAART, and its impact on function and sur-

vival. 

     The neurocognitive disorders associated 

with HIV (HAND) remain among the most com-

mon clinical disorders encountered in people 

infected with HIV, even in an era where effective 

antiretroviral therapy is widely deployed. There 

appears to be a „therapeutic gap‟ between the 

salutary effects of antiretroviral regimens and 

normalization of neurological function.  With the 

improved survival of individuals treated with 

antiretrovirals, comorbid conditions are in-

creasingly salient, including particularly co-

infection with hepatitis C, and the effects of 

aging.  A second „gap‟ is in the understanding of 

the pathology and pathophysiology of HAND.  

Although triggered by productive HIV macro-

phage infection within the brain, aberrant acti-

rected against viral or mycobacterial antigens. 

HAND can develop at almost any stage of HIV 

infection, although it is typically more common 

as immunosuppression advances. Early studies 

suggested that injection drug use and female 

gender were both predictors of neurological 

progression , and our recent data also confirm 

an important effect of age (Gandhi N., 2009). It 

appears that in the HAART era HAND may now 

Continued page 2:  

CENTER EXECUTIVE COMMITTEE  MEMBERS 

Justin McArthur, M.B.B.S., M.P.H.:  PI and Director  

Avindra Nath, M.D.:  Co-Director, Biomarkers Core Director 

Ned Sacktor, M.D.:  Clinical Core Director  

Joseph Steiner, Ph.D. Therapeutics Sub-Core Director 

Amanda Brown, Ph.D. Development Core Director 

M. Christine Zink, D.V.M., Ph.D. Animal Core Director 

Janice Clements, Ph.D., Animal Core Co-Director 

Carol Scott, M.Sc., Program Administrator  

IN THIS ISSUE 

Message from the Director 1,2 

Center Publication Summaries 3 

R25 NeuroAIDS Course Grant 4 

CAB Meeting/ Study Recruitment 4 

Animal Core/ Research Progress 5 

Conferences, Website Info, Contacts 6 

WINTER,  2010  VOLUME 2 ISSUE  1 

DEPARTMENT OF NEUROLOGY  

NEUROAIDS CENTER NEWSLETTER 

Justin McArthur, 

M.B.B.S., M.P. H.  

Director of Neu-

rology and JHU 

NIMH Center  



 

 

SUMMARY AND RECOMMENDATIONS:  

There is concern that neurological damage may continue to accumulate even in vi-

rologically and immunologically well-controlled individuals.  

A unifying mechanism in HIV-associated neurological diseases is the importance of 

macrophage activation within the CNS, and specific mechanisms such as oxidative 

stress.  

The range of neurological disorders associated with HIV/AIDS continues to increase, 

for example the recognition of the impact of CNS-IRIS, and HAND will likely increase in 

prevalence as the increased use of HAART in resource-limited countries lengthens 

survival.  

The growing population of „long term HIV survivors‟ will likely be vulnerable to develop-

ing HAND, and also to other neurological disorders including peripheral neuropathies 

and CNS-IRIS.   

Clinical guidelines for the initiation of HAART therapy should integrate observations 

from humans and SIV-encephalitis models that suggest that early treatment may at-

tenuate or prevent neurological damage.   

Antiretroviral therapies can only partially reverse the deficits of HAND, and this „gap‟ 

urgently needs to be bridged through the earlier administration of HAART, especially in 

susceptible populations, and the application of specific adjunctive therapies focused on 

aberrant inflammation. 

Because of the clinical impact of partially treated HAND there is an urgent need for 

academia, the pharmaceutical industry, and HIV trials networks to focus on improved 

treatments for HAND, and to better define the optimal antiretroviral regimen for CNS 

efficacy. In addition, both the pharmacokinetics within the CNS and the effects of new 

antiretroviral drugs on neurocognitive dysfunction should be studied more carefully, 

and strategies to enhance the delivery of antiretroviral drugs to the brain parenchyma 

across the blood–brain barrier should be developed.  

A renewed focus on the development and validation of surrogate biomarkers to predict, 

track and identify the different subtypes of HAND is also desperately needed.  
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“.. .both the pharmacokinetics within the CNS and the 

effects of new antiretroviral drugs on 

neurocognitive dysfunction should be studied…”  
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develop in individuals with less advanced immu-

nosuppression. Relatively little is known about the 

epidemiology of HAND in resource-limited areas 

such as Asia and Africa, however, epidemiological 

data suggest that HAND is just as frequent in 

these areas as in developed countries.  Given the 

large number of HIV-infected individuals in re-

source-limited countries, HAND is  probably the 

most common form of dementia among young 

adults globally. 

     The NIMH-funded CHARTER study, which we 

participate in, demonstrated that in 575 HAART-

treated participants with incidental comorbid-

ities, there was a lower rate of NP impairment in 

those with no detectable virus in plasma and 

nadir CD4≥200. This rate was about half (29% vs. 

47% in remaining subgroups) those with less 

successful virological control.  These findings 

suggest that cognitive function is generally pre-

served over many years in  individuals who have 

well-controlled HIV viremia. In contradistinction, 

other data suggest that neurological injury con-

tinues to accrue in some patients regardless of 

the success of antiretroviral therapy. Thus in our 

NEAD cohort comprised of individuals with ad-

vanced immunosuppressions (CD4 counts <200), 

21% of those with undetectable plasma and CSF 

HIV RNA levels showed progression to dementia. 

Taken together, we should not be complacent and 

assume that systemic virological and immu-

nological control will uniformly control CNS dis-

ease. 



 

 

Specific HIV Subtype Associated With Higher Risk of HIV Dementia 

  

 The HIV virus can be divided into several dif-
ferent subtypes.  HIV subtype B is the predominant sub-

type in the U.S, whereas subtypes A, C, and D are the 
predominant subtypes in sub-Saharan Africa where 

approximately 70% of all global HIV/AIDS cases reside.  
Using neuropsychological tests validated in the 

Johns Hopkins NIMH Center Clinical Outcomes 

cohort, Dr. Ned Sacktor (Clinical Outcomes core Principal Investiga-

tor) evaluated the risk of HIV dementia among 60 HIV+ individuals with 

subtypes A and D in Uganda.  Eighty-nine percent of the HIV+ individuals 
with subtype D had dementia, compared to only 25% of the HIV+ indi-

viduals with subtype A in Uganda.  These results (Sacktor, Nakasujja, 

Skolasky, Rezapour, et.al.  Clinical Infectious Diseases September, 

2009; 49 (5):780-786) suggest that in untreated HIV-infected indi-

viduals with advanced immunosuppression who are at risk for develop-

ing HIV-associated cognitive impairment, HIV dementia may be more 

common among patients infected with subtype A virus.  These findings 

provide the first evidence to demonstrate that HIV subtypes may have a 

specific viral factor associated with an increased capacity to cause 

cognitive impairment, and further studies to identify this viral compo-

nent could lead to improved treatments for HIV dementia. 

 Avi Nath, M.D., Director of the Center‟s Surrogate Bio-

marker‟s Core, published an article in the November 19, 2008 Jour-

nal of Neuroscience entitled “NMDA receptor activa-

tion by HIV-Tat protein is clade dependent,” collabo-

rating with faculty Wenxue Li, former lab members Yan 

Huang, Rollie Reid, graduate student Tanya Malpica-

Llanos, Center faculty collaborator Joseph Steiner, and 

researchers Thomas Darden from the Laboratory 

of Structural Biology at the National Institute of 

Environmental Health Sciences, and Susarla 

Shankar, Anita Mahadevan, and Parthasarthy Satishchandra at the 

Departments of Neuropathology and Neurology, National Institute of 

Mental Health in Bangalore India.  

 Together the group found that in countries infected with HIV 

clade B, some patients develop a rapidly progressive dementia, which if 

untreated results in death.  In regions of the world infected with clade  
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JHU NIMH NEUROAIDS CENTER PUBLICATION SUMMARIES 

Avi Nath, M.D.  

Ned Sacktor, M.D. 

C, only milder forms of cognitive impairment have been recog-

nized.  HIV-infected macrophages are principal mediators of 

dementia.  HIV clade C, however, efficiently infects macrophages 

and HIV–infected macrophages are found in the brains of clade C 

infected patients.  HIV-infected macrophages release Tat protein, 

which may act directly on neurons to cause toxicity.  The group 

found that Tat released from Tat-expressing cells was at least 

1000 fold more toxic than recombinant Tat protein.  Tat could 

interact with N-methyl D-aspartate (NMDA) receptors and these 

interactions were clade-dependent.  Tat binds directly to  

 the NMDA receptor leading to excitotoxicity.  The Cys 30-Cys 31 

motif in Tat derived from HIV clade B is critical for exciting the 

NMDA receptor and the Cys31Ser mutation found in clade C Tat 

has a significantly attenuated neurotoxic response.  Through 

molecular modeling and site directed mutagenesis, the authors 

predict that Cys 31 disrupts the disulfide bond between Cys 744 

and Cys 798 on the NR1 subunit of the NMDA receptor by directly 

interacting with Cys 744 leading to a free thiol group on Cys 798 

and subsequent persistent activation of the NMDA receptor. (See 

also correction  in the Jrnl Neuroscience, 28:(50): 2008)   

 In another Center-related collaborative article entitled  

“Oxidative Stress and Therapeutic Approaches in HIV De-
mentia”  published in Antioxidants and 

Redox Signalling 8 (11-12), 2089-2100 
(2006), Therapeutics Sub-Core Director 

Joseph Steiner, Ph.D., along with Johns 
Hopkins University Neurology collaborators 

N Haughey, W. Li, A. Venkatesan, C. 

Anderson, R. Reid, T. Malpica, C. 

Pocernich, D.A. Butterfield, and A. 

Nath noted that despite the rapidly 

increasing incidence of HIV infection worldwide and the increas-

ing prevalence of HIV-associated cognitive impairment, even in 

patients adequately treated with antiretroviral therapy, including 

highly active antiretroviral therapy (HAART), no effective treat-

ment currently exists for HIV dementia. Many studies using ei-

ther brain or cerebrospinal fluid (CSF) tissues from patients with 
HIV dementia, animal models, and in vitro studies from several 

(Continued on page 4) 
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COMMUNITY ADVISORY BOARD MEETING 

 The semiannual Community Advisory Board (CAB) Meet-

ing was held on July 29, 2009.  The purpose of the CAB Meeting is 

to update participants on current and future studies, provide 

educational information regarding HIV/AIDS, and for participants 

to ask specific questions that they have pertaining to HIV/AIDS.  

Approximately sixty people attended.   

 The meeting began with a lunch hour and an opportunity 

to socialize with other participants and the research staff.  After 

a welcoming address, new staff members were introduced to the 

group.  Upcoming studies were discussed by Dr. Justin McArthur 

who spoke about Peripheral Neuropathy and treatment.  Dr. Ned 

Sacktor updated the group on the neurocognitive studies.  

 During the presentations, study participants had the 

opportunity to ask questions and raise any concerns about their 

health issues. They also provided feedback regarding the re-
search that we do.  Everyone felt positive about the meeting, 

finding it informative and useful.  Plans are underway to secure a 

date for the next meeting, which we  will post on our website.    

TO LEARN MORE ABOUT OUR CLINICAL TRIALS GO TO: 

http://www.hopkinsmedicine.org/neurology_neurosurgery/research/JHU_NIMH/quick_links/clinical_trials.html.   

If interested, the listed coordinators or Deneen Esposito, Research Manager, may be contacted  at 410-955-1853.   

Avi Nath, M.D.,  

R25 Course Director 

Amanda Brown, Ph.D., 

R25 Course Co-Director 

laboratories using HIV-infected cells or HIV proteins, provide 

overwhelming evidence for oxidative stress in mediating neu-
ronal injury in this patient population. This oxidative stress can 

be measured by production of reactive oxygen species that mod-

ify proteins to form protein carbonyls, nitrosylation of proteins 

and the cytotoxic lipid peroxidation product, 4-hydroxynonenol (4

-HNE).  Clinical studies also suggest that patients with apolipo-
protein E (ApoE) 4 allele are more susceptible to such oxidative 

damage. Numerous clinical trials that have used antioxidants to 
treat HIV dementia are reviewed.   Thus, we used the oxidative 

stress producing chemical 3-nitropropionic acid (3-NP) to cause 

neurotoxicity in rodent and human neuronal cultures, and 

screened many potential antioxidant molecules for neuroprotec-
tive actions.  We discussed the potential use of several novel 

agents with potent antioxidative properties as potential neuro-

protective agents to treat HIV associated cognitive impairment.   

(Continued from page 3) 

Joseph Steiner 
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NEUROLOGY GRADUATE COURSE  

  

 The course, TRANSLATIONAL RESEARCH IN NEUROAIDS, 

offered Fall Semester, uses state of the art web-based technology 
and is taught by established researchers in the field of Neuroimmu-

nology. The didactic portion of the 12-week course is archived on 

Blackboard. Lecture highlights and journal club are held using an 

online webinar in which the slides and lecturer are visible to all and 

there is a window in which participants can at any time type in 

questions. This setup allows students and lecturers anywhere in 
the country to actively engage in discussions.  Currently, in addition 

to the Johns Hopkins School of Medicine, participants are from the 
following sites:  The University of Hawaii at Manoa, John Burns 

School of Medicine, University of Hawaii at Honolulu, Leahi Hospital, 

University of Puerto Rico, San Juan, Ponce School of Medicine, 

Puerto Rico, Universidad Central del Caribe School of Medicine, 

Puerto Rico, Boston College, and Washington University, St. Louis.  

 The course is followed up with a laboratory based re-

search experience for up to 3 months for select students to  gen-

erate preliminary data for grant applications focused on problems 

in NeuroAIDS. Recently, a third enhancement to the program was 

developed in which pilot grants in the amount of $20,000 are 
awarded after competitive review of applications by an outside 

panel of qualified scientists and clinicians. Funding through the 
NIMH R25 Grant program supports the training of under-

represented minority graduate students, postdoctoral fellows and 

junior faculty as well as individuals who are not members of minor-

ity groups but are engaged in diversity related research.  Avi Nath, 

M.D., is P.I. for this grant funded R25 and Amanda Brown, Ph.D., is 

Co-Director.  

 

 



 

 

primary neuronal cultures from mice, rat, and human brain tissue, provid-

ing additional characterization, and documentation of proof of concept in 

vivo.  This additional core provides a unique opportunity to NeuroAIDS in-

vestigators and should aid the development of novel therapeutics by per-

mitting in vivo trials of agents before 

they go into human trials.   

  JHU NIMH CENTER EXPANDS WITH NEWLY 

FUNDED ANIMAL CORE:  This summer, the JHU NIMH 

Center received supplemental funding from NIMH American 

Recovery & Reinvestment Act 2009 (ARRA) funds to add the 

previously proposed Animal Core designed to enhance the abil-

ity to evaluate novel therapeutics and surrogate markers for 

HIV-associated cognitive disorders.  The Animal Core, directed 

by Christine Zink, D.V.M., Ph.D., with Co-Director Janice 

Clements, Ph.D.,  will use a rigor-

ous, validated animal model that 

recapitulates HIV CNS infection 

either in the absence or presence 

of HAART.  Their collaborative ef-

forts with the Therapeutics‟ Sub-

core, and the Surrogate Bio-

markers‟ and Clinical cores will 

provide 

another 

avenue for 

the test-

ing, track-

ing, and detection of neurological disease progression and to 

provide novel outcome measures for therapeutic trials. 

 The Animal Core plans to initiate animal studies im-

mediately to evaluate the efficacy of one of several novel 

therapeutics that have shown promise in in vitro neuroprotec-

tion assays.  The translational value of the SIV/macaque model 

has already been demonstrated in a study that showed con-

vincingly that the neuroprotective antibiotic minocycline had a 

significant ameliorating effect on the incidence and severity of 

SIV encephalitis.  A trial in HIV+ individuals with HIV-associated 

neurocognitive disorders (HAND) was initiated in the ACTG 

(protocol #5235) within 16 months of the publication of the SIV 

model.   

 Studies testing novel therapeutic approaches will 

first pharmacokinetically evaluate plasma and CSF concentra-

tions of the test drugs and then will test the effects of the 

therapeutic in SIV-infected macaques.  This will complement 

the Center‟s in vitro and in vivo neuroprotection expents using 
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RESEARCH PROGRESS: As  we progress  in our research to understand 
the mechanisms underlying HIV-associated neurocognitive disorders 

(HAND), we  are open to innovative and collaborative research strategies 

that integrate and broaden our understanding of how the brain remains 

vulnerable to HIV replication and cognitive dysfunction.  Expanding Center 

research broadens our focus through collaborative efforts both intra and 

interdepartmentally and through work  with outside institutions and uni-

versities.   

 Collaborative efforts are underway with the addition of three 

supplements, one utilizing animal SIV models to better understand potential 

biomarkers and the neuroprotection of clinical therapeutics.  Dr. Charlene 

Gamaldo‟s Research Supplement to Promote Diversity in Health-Related 

Research, is evaluating the relationship between sleep disorders, daytime 

functioning and HAND. Our Biomarkers collaborative effort with the HIV 

Neurobehavioral Research Center at the University of California, San Diego 

and The Preclinical Studies Center at the University of Nebraska Medical 

Center, is examining pathogenic pathways in HAND by combining longitudi-
nal data from each site using a multidimensional approach.  Novel thera-

peutics are being examined in our Therapeutics Sub-Core and epidemiol-
ogy, cognitive changes, and clinical therapeutics are evaluated within our 

Clinical Core.  Amanda Brown  was recently awarded a research foundation 
grant to study osteopontin.  Our developmental pilot projects encompass 

several JHU departments and outside universities, studying a range of 
topics and they will soon be listed on our website, as we announce our 

upcoming 2010 pilot award opportunities.   

 My interests are in the interface of mind and body, specifically 

the interaction between stress, co-morbid psychiatric disorders, and HIV-
associated cognitive disorders.  The integration of 

this area with the understanding our ongoing studies 

provide could enrich the 

progress we make as we 

go forward. 

Christine Zink, D.V.M., Ph.D.,  

Director, Animal Core; Professor &  

Chairman, Molecular & Comparative Pathobiology 

Janice Clements, Ph.D., 

Co-Director, Animal Core;  Professor 

& Vice Dean  of Faculty, School of 

Medicine 

Carol Scott, M.Sc. 

Program Administrator 



 

 

17TH CONFERENCE ON RETROVIRUSES AND OPPORTUNISTIC INFECTIONS (CROI)  

February 16-19, 2010     San Francisco, CA     Moscone Center West  

     The upcoming CROI conference will present work from leading world research-

ers about the understanding, prevention, and treatment of HIV/AIDS and its compli-

cations.  Subject highlights include virology, molecular epidemiology, HIV immunol-
ogy, pathogenesis, neuropathogenesis, neurologic complications, immune based 

therapies, antiretroviral therapies, pharmacology, drug resistance and complica-

tions, opportunistic and co-infections, malignancies, subgroup populations, diagnos-

tics, prevention, and behavioral interventions, among other areas.  Several JHU 
faculty will present abstracts.  Registration is limited in size to enhance scientific 

and collaborative exchanges and registrants should be active investigators in the basic sciences,  

clinical retroviral studies, or clinician-trainers/researchers in HIV/AIDS programs.  To learn more 

about this respected conference, visit www.retroconference.org.  Faculty abstracts will be avail-

able online after the date of presentation.   
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WEBSITE INFO: HIV/AIDS activist, 

David France‟s, article entitled 

“Another Kind of AIDS Crisis “  in 

the November, 2009 issue of NEW 

YORK MAGAZINE, now available on 

our website.  In it he describes “a 

striking number of HIV patients are 

living longer but getting older faster 

- showing early signs of dementia 

and bone weakness usually seen in 

the elderly.”  COMING SOON: An-

nouncements about our annual fac-

ulty Developmental Pilot Grant 

Awards in NeuroAIDS.    

THE NINDS CLINICAL TRIAL METHODS COURSE  

August 16-22, 2010          Vail Marriott Mountain Resort and Spa          Vail, Colorado 

 The National Institute of Neurological Disorders and Stroke (NINDS) is hosting the third annual clinical trials training program 

geared toward fellows and faculty in the clinical neurosciences who wish to learn the essentials for designing and implementing effective 

clinical trials. The focus will be early and middle development trials, both Phase I and II.  This intensive training program will provide investi-

gators with the opportunity to develop their own clinical trial protocol under guidance from experts in neurology, the neurosciences, and 

other fields.  Lectures and a small group format will allow time for enhanced interactions between participants and the training faculty.  

Participants will work closely with a protocol development team and faculty will be also available for one-on-one protocol development as-

sistance.         

 Also sponsored by the University of Rochester School of Medicine and Dentistry, faculty are senior clinicians and researchers from 

major universities, government agencies, and pharmaceutical companies.  CME‟s are available for physicians.  Justin McArthur, M.B.B.S., 

M.P.H., Director of  our Center, Chairman, Department of Neurology, is a course Program Committee Member and will teach Biomarkers 

and Lab Correlates  with Steven Dekosky, M.D., Vice President & Dean, University of Virginia, SOM.  Dr. McArthur will also lead a Career 

Development Session  with Karen Johnston, M.D., M.Sc, Professor and Chair, Dept. of Neurology, Univer-

sity of Virginia.  Overall course learning objectives include Clinical Development and Concepts in Biostatistics; 

Phase I and Clinical Pharmacology; Phase II, Endpoints, and Biomarkers; Phase III and Trial Implementation; 

and last, Investigator Responsibilities, Ethics, and Regulatory issues.     

  

Applications are due by March 26, 2010 and those accepted will receive full tuition and scholarships for ex-

penses.  To learn more about this course, visit their website at: www.neurologytrials.org  
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Questions or Comments  

Contact:  Carol Scott, M.S.,  

Program Administrator 

JHU NIMH Center for Novel 

Therapeutics of HIV-associated 

Cognitive Disorders 

CRB II, Room 353 

1550 Orleans Street 

Baltimore, MD  21231 

Phone: 410-955-0956 

Fax: 410-502-5560 

E-mail: cscott28@jhmi.edu 


