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I. AIDS EPIDEMIC 
OVERVIEW AND INTRODUCTION  

 
A.  Dimensions of the Epidemic 
 
HIV and sexually transmitted diseases (STDs) are among the most common infectious 
diseases.  There are an estimated 40,000 to 60,000 new cases of HIV infection per year in 
the United States.   The rate of growth in new cases is particularly high among young 
women (who now account for 47% of new cases) and among young adults ages 13-29 
(who now comprise 39% of new cases).  New HIV infections also appear to be resurging 
among young gay and bisexual men nationwide, and may be focused within party-going 
and substance-using cohorts. (CDC MMWR 2004)   The U.S. Centers for Disease 
Control and Prevention (CDC MMWR 2004) reports that an estimated 850,000–950,000 
persons in the United States are living with human immunodeficiency virus (HIV), 
including 180,000–280,000 who do not know they are infected. To examine trends in 
diagnosis for 2000–2003, the CDC analyzed HIV and acquired immunodeficiency 
syndrome (AIDS) together as HIV/AIDS (i.e., HIV infection with or without AIDS), 
counted by the year of earliest reported diagnosis of HIV infection. From 2000 to 2003, 
in 32 states that used confidential, name-based reporting of HIV and AIDS cases for >4 
years, the overall annual rate of diagnosis of HIV/AIDS remained stable. However, rates 
among non- Hispanic black females were 19 times higher than rates among non-Hispanic 
white females, underscoring the need for continued emphasis on programs targeting 
females in racial/ethnic minority populations, their partners, and their families to reduce 
the number of cases of HIV/AIDS.   
 

GLOBAL AIDS PANDEMIC, AS OF THE END OF 2005 
 

• More than 40 million people worldwide are living with HIV/AIDS; 
• Approximately 2.3 million are children under the age of 15 years; 
• About half of the infected adults are women; 
• An estimated 4.9 million people (adults and children) acquired HIV in 2005; 
• The global HIV/AIDS epidemic killed more than 3.1 million people in 2005; and  
• More than 2.5 million people have died since the beginning of the epidemic. 

 
Source: UNAIDS 

 

 
 
 
 
 
 
 
 
 
 
 
AIDS is one of the leading causes of death among men and women between the ages of 
25 and 44, many of whom became infected as young adults. Although deaths from AIDS 
are beginning to decline, the characteristics of these deaths are shifting in response to 
chronic disease management practices using highly active antiretrovirals (and their toxic 
interactions with alcohol and other drugs).  In 2004 an estimated 14,000 deaths in the US 
were directly attributed to AIDS-related diseases, as compared to approximately 40,000 
in 1996. However, individuals now live longer with effective treatment of AIDS, and 
mortality is attributed to other non-AIDS-related diseases such as liver failure and lung 
disease.  Internationally the scope and impact of the AIDS epidemic is growing rapidly. 
Limited epidemiological information makes it difficult to accurately estimate incidence 
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and prevalence rates in developing countries. However, the overall level of infection is 
currently estimated at approximately 45 million and will surpass 65 million by 2010.  
(World Health Organization, 2004) Increased incidence rates can be found in some of the 
countries with the highest per capita drinking rates and in specific heavy drinking 
populations at risk for HIV in these countries (e.g. Russia, India, China and South 
Africa).  [AIDS Epidemic Update December, 2004] 
 
Drinking alcohol increases both the risk for infection with HIV and the morbidity and 
mortality of patients who progress to AIDS, the clinical manifestation of HIV infection. 
Both animal and clinical research point to intervening biological and biomedical-related 
processes as explanations for accelerated progression of AIDS. These underlying 
processes are poorly understood.  Identifying these mechanisms is important to predict 
the course of the illness for individuals who have misused alcohol in the past and may 
continue to drink while infected.  
 
It is increasingly clear that both the direct and indirect effects of alcohol misuse 
contribute to HIV treatment failure and lost years of life. These outcomes are important at 
both the individual and population levels of analysis and must be considered in the 
development of effective interventions. While problem drinking in the general population  
impairs host immune-mediated responses and causes alcohol-related tissue and organ 
damage, these effects may also be attributed to the toxicity of AIDS medications among 
AIDS patients who drink.  In particular, the research presented here and work that is in 
progress support the conclusion that perhaps no level of alcohol consumption is “safe” 
once individuals are infected with HIV. However, medical care providers are often 
unaware of the acute and chronic interactions of alcohol with HIV/AIDS progression and 
treatment, and do not take this into account when making clinical care decisions.  
 
B. Context for Research: Major Themes of the NIH Plan 

(Excerpted from NIH Plan for FY2007) 

The FY 2007 NIH research agenda continues the following overarching themes: a strong 
foundation of basic science; research to prevent and reduce HIV transmission, including 
vaccines, microbicides, and behavioral interventions; research to develop better 
therapies for those who are already infected; international research, particularly to 
address the pandemic in developing countries; and biomedical and behavioral research 
targeting the disproportionate impact of AIDS on minority populations in the United 
States. In particular, this budget request places highest priority on the discovery, 
development, and preclinical testing of additional HIV vaccine candidates. The 
evaluation of an AIDS vaccine will require extensive testing in the United States and in 
international settings where there is a high incidence of HIV. High priority is placed on 
funding to move promising vaccine candidates into large-scale clinical trials to evaluate 
the potential for effectiveness. 

The Plan establishes the NIH AIDS research agenda in the following Scientific Areas of 
Emphasis: Natural History and Epidemiology; Etiology and Pathogenesis; Therapeutics; 
Vaccines; and Behavioral and Social Science. The Plan also addresses the cross-cutting 
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areas of: Microbicides; HIV Prevention Research; Racial and Ethnic Minorities; Women 
and Girls; International Research; Training, Infrastructure, and Capacity Building; and 
Information Dissemination. The key priorities for the two research areas most directly 
related to NIAAA biomedical research interests, Natural History and Epidemiology and 
Etiology and Pathogenesis, and directions for future research are summarized below. 
 
Alcohol Consumption  
 
Alcohol consumption likely plays a pivotal but incompletely defined role in HIV viral 
replication, disease progression, potentiation of comorbid conditions, and increased 
frequency of adverse medical events from treatment with antiretroviral regimens.  These 
findings have clear implications for prevention and treatment research in those countries 
that have been regularly employing medications for the treatment of AIDS and those that 
are beginning to develop the capacity to distribute and use these drugs. As has been 
continually emphasized by major world health organizations both in the US and 
abroad, improved prevention strategies should be the primary focus for stopping 
the spread of HIV, and effective treatment is part of a comprehensive prevention 
plan to reduce rates of infection. Effective treatment for both alcohol and HIV/AIDS 
leads to reductions in viral load, viral mutation, and subsequent infectivity.  
 
Table one, compiled by Braithwaite et al., (2007) presents a summary of the 1) 
prevalence of recent alcohol consumption; and 2) prevalence of hazardous alcohol 
consumption for multiple domestic HIV+ samples. Recent Drinking ranged from 37% to 
68%. . Prevalence of hazardous drinking ranges from 5% to 28%.  International samples 
from resource-poor countries have reported substantially higher rates in excess of 80%. 
AUDIT scores have also indicated problem drinking in as high as 60% of HIV+ 
individuals. This range of drinking indicates that samples of HIV+ patients vary over a 
wide range. Presumably, those that are receiving AIDS medications have also been 
warned about continued drinking. These findings indicate that drinking may be 
problematic for some individuals before, during, and after infection and may shape the 
context for treatment with medications when they are available. 
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C: Table 1. Prevalence of alcohol consumption among United States HIV+ samples in the era of 
Highly Active Antiretroviral Therapy.  (From Braithwaite et al, 2007). See Recent Publications, 
Appendix C. 
Author N Year Study Prevalence of 

recent alcohol 
consumption  

Prevalence of hazardous 
alcohol consumption 

Braithwaite 
(ACER05) 

2,762 2005 Veterans Aging Cohort 
Study (VACS) 

46% 9%*  

Tucker (03) 1,910 2003 HIV Cost and Services 
Utilization Study (HCSUS) 

52% 14%*  

Lucas (02) 695 
 

2002 Hopkins NR 5%  

Kleeburger 
(01) 

539 2001 Multicenter AIDS Cohort 
Study (MACS) 

NR 6%  

Samet (03) 
 

349 2003 Boston 43% 19%  

Stein (05) 262 
 

2005 Brown  48%† 28%† 

Cook (01) 
 

212 2001 Pennsylvania 46% 19%  

Golin (02) 140 2002 Adherence and Efficacy to 
Protease Inhibitor Therapy 
(ADEPT) 

37% NR 

Arnsten (01) 67 2001 Bronx HIV Epidemiologic 
Research on Outcomes 
Study (HEROS) 

NR 22% ‡ 

Chesney (00) 65 2000 Adult AIDS Clinical Trials 
Group) (AACTG) 
(AACTG) 

68% NR 

NR = Not reported 

* Only considers those hazardous drinkers who are also binge drinkers (>=5 drinks in at least one day 

during previous month); therefore these are likely underestimates. 

† All individuals had a history of alcohol problems. 

‡ “Alcohol use more than several days per week” was used as proxy for hazardous alcohol consumption 
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II.  
 
NIAAA ALCOHOL AND HIV/AIDS 
BIOMEDICAL RESEARCH  
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II NIAAA Alcohol and HIV/AIDS Biomedical Research   
 
 
A. Introduction and Background 

 
Research studies are beginning to elucidate the influence of alcohol use, abuse, and 
dependence on the systemic biological changes observed during the course of HIV 
infection and treatment.  Data from these studies are of particular clinical significance 
because heavy and sustained alcohol consumption can change the physiology and biology 
of virtually every cell in the body, thereby modifying the function of components of the 
digestive tract, immune system, cardiovascular system, endocrine system, reproductive 
system, brain and central nervous system, and musculoskeletal system. 
   
 

 
 
Figure 1:  Multiple Impact of Alcohol on Tissue and Organ Systems 
 
Thus, the biomedical consequences of alcohol abuse or dependence on HIV infection, 
transmission, pathogenesis and treatment are important research priorities. The AIDS 
Research Center (ARC) located in the Louisiana State University Health Sciences Center 
(Nelson, 2004), the Veterans Aging Cohort Study, an NIAAA Cooperative Agreement 
(Justice, 2004), and the other studies incorporating accurate alcohol measurement (e.g., 
HIVLIVE, Samet, 2004) represent a comprehensive approach to understanding these 
disease issues in the context of alcohol use and complex disease comorbidities. Emerging 
research on the neurological sequelae of AIDS infection is also garnering attention 
(Pfefferbaum, 2002), and new directions focusing on vaccine and microbicide use along 
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with already successful behavioral strategies will fully complement HIV/AIDS 
preventive intervention strategies. 
 
Alcohol Use and Immune Response 
 
Both acute and chronic alcohol use can affect the immune system at the level of innate or 
acquired immune responses. The humoral and cellular components of the specific 
immune system can be equally damaged by alcohol use, emphasizing the impact of 
alcohol as a modulator of host defense. Impaired immunity in patients with chronic 
alcohol use has long been described in the medical literature. Studies investigating 
lymphocytes and lymphocyte subpopulations in chronic alcoholics have consistently 
shown decreased lymphocytic cell numbers in the circulating blood. These lymphocytes 
have also been reported to respond abnormally to in vitro stimulation by mitogens or 
antigens, suggesting an adverse effect on their capacity to react appropriately to infection. 
 
In addition to the alcohol-induced decreased number of lymphoid cells, impaired 
proliferation response has been described, suggesting that ethanol-exposed lymphocytes 
have a reduced capacity to undergo proliferation and differentiation in response to an 
antigenic challenge. Research demonstrating the adverse effects of alcohol on immune 
system function is consistent with clinical evidence of an increased incidence of 
infections among alcoholics. Chronic alcoholics are more prone to infections with a 
variety of pathogens and have decreased ability to fight against infections. Clinical 
findings support a correlation between excessive alcohol consumption and infections with 
certain extracellular (e.g., Streptococcus pneumoniae) and intracellular (e.g., 
Mycobacterium tuberculosis) bacterial infections, and with the progression of some 
bacterial infections to sepsis. The increased incidence of infections caused by 
intracellular bacteria (i.e. Mycobacterium tuberculosis [tuberculosis] and Listeria 
monocytogenes [meningitis]) among alcoholics is explained in part by impaired 
phagocytic function.  
 
The combination of alcohol abuse and hepatitis B in a patient is more detrimental than 
either of the two conditions alone. About 10% to 35% of heavy drinkers develop 
alcoholic hepatitis. Hepatitis B-infected alcoholics have a greater risk of developing 
cirrhosis and hepatocellular cancer.   Gender also plays a role, with women who abuse 
alcohol at greater risk for developing alcoholic hepatitis than men. It is clear that 
effective vaccines to reduce the risk of infection in alcohol abusers are critically 
needed. However, it has been shown that vaccine efficacy is diminished among 
people who abuse alcohol. 
 
Viral Replication 

In the past, researchers (Bagsara, 1996) demonstrated that alcohol could impair white 
blood cell responses to HIV. A provocative study that warrants replication found that a 
single drinking episode depressed certain immune responses of white blood cells taken 
from healthy volunteers. (Bagsara, 1996)  In addition, white blood cells isolated after this 
drinking episode were more susceptible to HIV infection than were cells isolated from 
subjects who did not drink, hinting that even occasional alcohol consumption may 
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increase the likelihood of infection upon exposure to HIV. Subsequently, researchers 
have focused on understanding the role of viral replication in both laboratory cell 
cultures, including neural cells, and in animal models which focus on mucosal membrane 
response. (Bean, 2001; Liu, 2003) 

 

 

Figure 2: Viral life cycle: Early Infection to Death – Researchers are focusing on “set 
points” early in the life cycle of the virus. These set points may be affected by alcohol use 
and determine the course of disease. (Bagby et al, 2006). See Recent Publications, 
Appendix C.) 

 
 
The pathologic consequences of HIV are a function of the completion of the life cycle of 
the virus. (NIAAA, 2004)  HIV-1 has a complex viral life cycle that utilizes 15 distinct 
proteins in specific functions, some of which may interact with alcohol. (Figure 3)  They 
are: Gag and Env structural proteins, capsid proteins, nucleocapsid, SU and 
transmembrane proteins, Pol enzymes, reverse transcriptase, integrase, gene regulatory 
proteins Tat and Rev and accessory proteins Nef, Vif, Vpr and Vpu.  Elevated levels of 
HIV transcription are regulated, among other things, by nuclear factor kappa B, which is 
functionally dependent on Tat activation. Thus, cell activities unrelated to HIV infection-
inducing signal transduction pathways and ultimately up-regulating transcription factors 
can enhance HIV transcription.  Oxidative stress and certain interleukins have been 
demonstrated to enhance HIV replication through these pathways. A specific cell activity 
unrelated to HIV infection is cell activation via alcohol exposure.  As observed in 
alcoholics, elevated levels of TNF contribute to the activation of NF-κB. (Gonzalez-
Quintela, 2004; Zeldin, 1996)  NF-Κ B, on the other hand, influences HIV promoter 
activity. (NIAAA, 2004).  
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Figure 3: HIV Virus Proteins 

 

Figure 1 
 

 
The key questions for alcohol/HIV researchers are, “Does alcohol modify expression of 
HIV proteins or the cellular biology of infected cells to promote or inhibit HIV 
replication via NF-Κ B or any other mechanism? Is alcohol a viral “adapter” that can 
influence and/or modify cellular functions to enhance the replicative capacity of the 
virus?” Conflicting results have been obtained by those studying HIV replication in 
isolated peripheral blood mononuclear cells (PBMC). Bagasra and colleagues reported 
increased HIV-1 p24 levels in vitro in infected peripheral blood mononuclear cells from 
individuals after a one-dose acute alcohol infusion or binge drinking. (Bagasra,1996)  In a 
different experimental design , no consistent increase in HIV replication after exposure to 
alcohol was shown. (Fitzpatrick, 1995)  Further studies have recently shown that even 
alcohol concentrations  as low as 0.25%  increase the number of peripheral blood 
lymphocytes expressing CXCR4, thereby increasing viral entry 5 to 10 fold.  (Bean, 
2001; Liu, 2003) Thus, alcohol may facilitate enhanced viral infection by increasing the 
availability of HIV-1 co-receptor, and the increased intracellular cAMP may also 
facilitate its replication. Additional studies are needed to resolve the controversy in the 
field. (Liu, 2003)   
 
Differing research approaches could be used to determine whether alcohol consumption 
enhances HIV replication. (Pomerantz, 2004)  The first could be a clinical study of 
alcohol consumption and viral load over time.  A positive correlation or direct 
relationship would provide important clinical data to inform patient management.  
Determining the mechanism of interaction between alcohol and HIV would likely involve 
molecular studies of the HIV genome to determine the presence of alcohol binding and/or 
inducible response elements.  Such genomic sequences, on exposure to ethanol or its 
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metabolites, could enhance viral replication.  This enhancement could be through the 
recently described (Rampalli, 2003) NF-κβ activation/ augmentation of the HIV 
promoter, LTR, or other regulatory gene (s), such as Tat or Rev. A second approach  to 
determining the role of alcohol in HIV replication is to  examine the action of alcohol or 
its metabolites on tissue-specific cellular metabolism. 

Animal Models 

The animal model that most closely resembles human infection with HIV is SIV infection 
of rhesus monkeys. (Nelson, 2004) SIV is a lentivirus that is genetically related to HIV.  
SIV is T cell tropic and infects both lymphocytes and macrophages, inducing an 
immunodeficient state that correlates with the depletion of CD4+ lymphocytes.  Infection 
with SIV results in three stages comparable to HIV human infections (see figure 1): (a) 
acute infection characterized by high viremia, fever, lethargy and dermal rash; (b) 
asymptomatic stage with anti-SIV antibody and a decline in CD4 cell count;and (c) 
AIDS, characterized by substantial CD4 cell depletion and opportunistic infections. 
Beyond these similarities, an additional advantage of the use of the primate animal model 
is the ability to establish and monitor specific parameters related to alcohol consumption 
and HIV infection.  These include time and route of infection, timing and quantity of 
alcohol consumption, assessment of nutritional and behavioral variables, as well as 
characterization of systemic and organ-specific pathogenesis. Limited data are available 
using this model (due to a variety of cost and care factors for monkeys; personal 
communication, Steve Nelson) and studies are needed to determine the interactions 
among alcohol, immune function, host  SIV infection, and disease progression in 
nonhuman primate infection. 

A recent study in Alcoholism: Clinical & Experimental Research (Bagby, 2003; in press) 
used simian immunodeficiency virus (SIV) infection of rhesus monkeys to examine the 
combined effects of chronic, binge alcohol consumption on the primary stage of SIV/HIV 
infection. Researchers found that alcohol consumption may increase host susceptibility to 
SIV/HIV infection. This study had two primary purposes: 1) to develop an animal model 
to study the interactive effects of alcohol on HIV disease transmission, pathogenesis, 
progression and anti-viral therapy; and 2) to examine the effects of alcohol consumption 
on what is called the 'primary stage' of infection. This stage is extremely difficult to study 
in humans because it is rare to be able to identify infected people this early. 

The investigators adapted the primate model using SIV, which infects rhesus monkeys in 
the same way that HIV infects humans and produces a disease that is very similar to the 
human disease. Approximately one week after SIV infection, there was a 64-fold increase 
of the SIV virus in the blood of the alcohol-treated monkeys compared to the sucrose-
treated monkeys.  The researchers hypothesized that more cells are infected with virus at 
this early stage or that infected cells are producing more virus; i.e., that alcohol either 
increased the number of susceptible cells or increased the infectivity of cells. Alcohol 
consumption also enhanced lymphocyte turnover (as assessed by expression of the cell 
cycle protein marker Ki67) in SIV-infected monkeys during the early stage of infection, 
which may have contributed to the observed increase of virus in the blood.  
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Immunosuppressive Effects of Alcohol  

Clinical Evidence 

The physiochemical characteristics of alcohol allow it to interfere and damage most 
organ systems. In addition to the well-established relationship between alcohol and liver 
disease, alcohol may increase morbidity and mortality through its impact on immune 
system function. (Cook, 1998 and Watson, 1994) The clinical manifestation of immune 
changes caused by alcohol consumption are evident in drinkers, who exhibit increased   
susceptibility to infectious diseases such as respiratory infections and sepsis. (Cortese, 
1992; Esposito, 1984; Jerrels, 1994; Manson, 2004)  Infections that may lead to 
septicemia in the alcoholic include pneumonia, urinary tract infections, and bacterial 
peritonitis. (NIAAA, 2004)  Alcoholics have twice as high a risk for pneumonia-related 
mortality as non-alcohol users. (Cortese, 1992; Esposito, 1984) The incidence of 
tuberculosis is also significantly increased by alcohol consumption. (Cook, 1998; 
Friedman, 1987; Manson, 2004) In animal models, alcohol-consuming mice not only had 
significantly higher lung organism burdens, their lymphocyte proliferation and 
production of gamma interferon were decreased. Researchers from Emory University 
(Holguin, 1998) have reported a number of abnormalities among alcohol users, including 
impaired alveolar type II pneumocyte function, decreased surfactant production, reduced 
barrier integrity, and increased apoptosis that could increase the risk of lower respiratory 
infections in alcohol users. (Kovacks, 2004) Thus, infections in ethanol-consuming 
individuals who drink large amounts of alcohol are both more frequent and more severe 
(Cook, 1998), in part because of ethanol-induced dysregulation of the immune system 
response. Further research is needed on the effects of alcohol on susceptibility to HIV 
infection, including the relationship of alcohol use-related host defense impairment to 
infection with opportunistic pathogens such as Mycobacterium tuberculosis, 
Streptococcus pneumoniae, Pneumocystis carinii and hepatitis C (HCV).  
 
It is also important to consider frequency and duration of exposure to alcohol in relation 
to infection, as well as other host characteristics impacted by alcohol abuse, such as 
nutritional status, that can influence susceptibility to AIDS-related illnesses. Alcohol-
induced malnutrition can further compromise the human immune system. (Watzl, 1993)  
Heavy alcohol abuse is associated with high caloric intake derived from alcohol and 
inadequate intake of protein, vitamins, and minerals, creating a malnutrition/wasting –
type syndrome. (Watzl, 1993) Thus, alcoholics may not ingest adequate levels of 
vitamins and trace elements, such as zinc, iron, selenium, and magnesium, necessary for 
maintaining a competent immune response.  

Laboratory Evidence 

Chronic and even acute alcohol consumption results in significant changes in the immune 
system of experimental animals and humans. (Szabo, 1997; Brodey, 1994) A variety of 
short and long-term alcohol-induced effects on both cell mediated and humoral immune 
response have been described (Szabo, 1997; Miguez,  2001; Nair, 1994; Petrovick, 1996), 
with alcohol exposure linked to impaired host defense through a combination of cellular 
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defects, altered cytokine production, and oxidative stress. (Dominguez, 2001; Isaki & 
Kresina, 2000; Laso, 1999; Manso, 1997; Starkenburg, 2001; Wang, 1997)  
 
Studies in alcohol users have consistently shown decreased lymphocyte numbers 
accompanied by impaired function. (Roselle, 1992; Jerrels and Sibley, 1996) Although 
the mechanism for an ethanol-induced decrease in lymphoid cell number is yet to be 
defined, reduced antigen presentation and subsequent decreased antigen-dependent T-cell 
proliferation may be involved. (Brodie, 1994; Szabo, 1999)  In a chronic alcohol-
consuming animal model, a defect in antigen presentation occurred during the cognitive 
phase of the immune response when antigen presenting cells (APC) engage uncommitted 
T helper CD4+ cells. (Szabo, 1999) This defect, however, could not be reproduced when 
alcohol exposure occurred after the presentation and recognition steps. Specific to HIV, 
researchers from the University of Nebraska (Haora, 2004) recently demonstrated that 
elevated ROS following ethanol exposure decreased proteosome activity, and that this 
impairment could be restored by anti-oxidant supplementation. The data support the 
notion that HIV-1 infection and alcohol may work in concert to affect antigen 
presentation. (Haora, 2004) An additional suggested mechanism is programmed cell 
death, known as apoptosis. (Szabo, 1995; 1997). 
 
Alcohol effects on T cell proliferation are dose-dependent and seem to be associated with 
inhibition of early signaling events of calcium mobilization and/or decreased interleukin 
production. (Brodie, 1994) Even acute alcohol intoxication can suppress inflammatory 
responses in normal subjects. (Dingle, 1997; Szabo, 1999) Recent findings indicate that 
the ethanol-suppressed response is mediated through Toll-like receptors (TLRs). (Dai, 
2005) Current research on cytokine imbalance produced by alcohol is leading to new 
insights into the regulation of the immune system in alcoholics. The nature of the APC-T 
helper cell interaction helps to determine the effector response; i.e., cell- mediated (Th1) 
or humoral (Th2).  Cytokine expression after exposure of normal human monocytes and 
murine splenic cells to alcohol is shifted toward Th2 dominance. (Laso, 1999; Wang, 
1997) This polarization to Th2 is further enhanced in alcoholics, since levels of pro-
oxidants such as glutathione, which plays an integral role in determining the Th1/Th2 
maturational pathway of an immune response (NIAAA, 2004), are depleted in alcoholics.  
These experimental observations are of concern in HIV/AIDS, since high levels of TH2 
interleukins have been associated with increased oxidative stress-induced damage and 
increased viral replication, as well as increased prevalence of opportunistic infections. 
(Isaki & Kresina, 2000; Laso, 1999; Szabo, 1999)  In simian immunodeficiency virus 
(SIV)-infected animals, alcohol has been shown to suppress TNF-α and lead to increased 
susceptibility to secondary infections. (Stoltz, 2000)   
 
Alcohol, HIV Infection and the Central Nervous System (CNS) 
 
Higher rates of alcohol use are often reported among HIV+ individuals when compared 
to the general population. (Penkover, 1995; NIAAA, 2004) The combination of heavy 
alcohol use and HIV infection is also associated with increased neuropsychiatric 
impairment.  Whether alcohol interacts with HIV neuroinvasion to increase synergistic 
cell death is under investigation. Neuropsychological testing indicates, however, that 
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there is decreased motor and visuomotor speed and generally poorer executive 
functioning. In addition, heavy alcohol use and poor executive functioning is associated 
with reduced adherence, suggesting that planning functions impacted by the synergistic 
interaction may mediate behaviors such as adherence. 
 
In addition to causing major dysregulation of the immune system, HIV infection 
profoundly affects the CNS. Viral invasion of the brain has been documented as early as 
two weeks post-infection, a time well before seroconversion can be determined. (NIAAA, 
2004)   Autopsy reports have confirmed neuropathological abnormalities in as many as 
90% of patients with AIDS. (Meyerhoff, 2002)  Consistent with these observations of 
CNS damage, HIV-associated cognitive/motor complex, characterized by psychomotor 
slowing, memory deficits, and behavior changes, is thought to afflict between 15% and 
40% of AIDS patients, and to be the clinical correlate of HIV encephalitis.   
 
Despite the widespread recognition of the devastating effects of HIV on neural tissue and 
brain function, the mechanism(s) underlying these pathologies remain unclear.  
Penetration of the virus into the CNS arena appears to be critical, however, as 
neurobehavioral deficits correlate with viral load.  Mounting evidence points to the 
ability of HIV or HIV-infected mononuclear cells to gain access to the CNS compartment 
by penetrating the blood-brain barrier (BBB).  The cerebral microvessel endothelium is 
the major cellular element of the BBB and comprises the primary limitation to passage of 
substances from the blood to the brain.  Brain Microvessel Endothelial Cells (BMECs) 
possess unique features that distinguish them from cells of peripheral endothelium, and 
these may significantly limit the paracellular flux through the BBB, posing a major 
impediment to invasion of the brain by both microorganisms and circulating leukocytes.  
The lack of fenestrae in BMECs, as well as the presence of specific membrane-associated 
transport systems, further restricts the transcellular movement of materials from blood to 
brain. (NIAAA, 2004)  It stands to reason that modulation of any of these BBB properties 
could significantly impact the ability of HIV to enter the CNS and cause destruction of 
neural tissue. 
 
While many factors could potentially alter BBB integrity and function and thus facilitate 
HIV access to the brain, particular attention should be given to alcohol.   Alcohol has 
been linked to increases in BBB permeability to various tracers. Using proton magnetic 
resonance imaging (MRI), Thomsen demonstrated in humans that alcohol induces 
transient opening of the BBB. Thus, alcohol has the potential to heighten susceptibility to 
and progression of HIV-related CNS disease. Potential routes by which alcohol may 
facilitate HIV entry into the brain include augmented expression of pro-inflammatory 
cytokines, modulation of membrane permeability and inter-endothelial junctions, and 
stimulation of viral replication. (NIAAA, 2004) Alcohol may also act in concert with 
HIV-1 proteins (gpl20, Tat) and/or cytokines present in the circulation of HIV-1 infected 
patients to accelerate HIV-1 disease progression. In support of this concept, interaction of 
Tat protein with alcohol has been confirmed in an animal model. Belmadani and 
colleagues (2001), however, suggested that moderate ethanol consumption is 
neuroprotective by reducing excitotoxicity induced by Gp120. A study examining the 
metabolic effects of advanced HIV infection and alcohol use using breakdown products 
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of membrane-molecules and magnetic resonance spectroscopy studies provides evidence 
that chronic alcohol use may exacerbate some metabolic injury in the brains of HIV-
infected individuals.  (Meyerhoff, 2003) Given the widespread use of alcohol and rapidly 
growing HIV-infected population, there is an urgent need to delineate the role of alcohol 
in the development of HIV-related CNS disease.  

Previous alcohol abuse may create a point of vulnerability that is exacerbated by the 
effects of the virus on the brain.  In contrast, in the absence of HIV infection a past 
history of chronic alcohol abuse, combined with current abstinence from alcohol, appears 
to cause no significant lasting cognitive impairment (although detectable cognitive 
impairment may remain as a result of chronic heavy drinking).  In the presence of HIV, 
however, several researchers  have hypothesized that in some cases there may be enough 
impairment of cognitive function to make the brain more susceptible to the damaging 
impact of a second, independent process.  (Green, 2004)  The known risk of cognitive 
decline in HIV infection has prompted attempts to identify risk factors for this decline. 
Numerous studies  have reported deficits in memory and learning, slower reaction times, 
and decreased speed in decision-making in HIV- infected patients. (Antunes, 2004; 
McArthur 2003; Ohio State Research, 2004) The most severe cognitive changes, which 
sometimes progress to the point of dementia, are almost always reported in the latest 
stages of the illness, but some research (Ohio State Research, 2004) has demonstrated 
that asymptomatic HIV-positive patients may experience subtle cognitive impairments 
that influence their daily activities. 

AIDS Dementia/Cognitive Impairment 

Several studies (Fein, 1995; Meyerhoff, 1995; Meyerhoff, 2001; Pfefferbaum, 2002, in 
press.  See Appendix C) have raised the possibility of increased vulnerability  to 
cognitive impairment and HIV/AIDS Dementia (HAD) development and progression in 
patients with HIV and alcohol co-morbidity.  Durvasula and colleagues recently reported 
that alcohol use exacerbated adverse HIV effects on sequential reaction time. (Durvasula, 
2001) Meyerhoff and colleagues add an additional piece of information by demonstrating 
synergistic effects of heavy alcohol use and HIV infection on both motor and visuomotor 
speed.  Similar results were obtained by Rothlind and colleagues, with the most robust 
group differences observed between those with comorbidity ( HIV+ heavy drinking) and 
the seronegative control group (light drinking).  Heavy drinking showed robust effects on 
measures of working memory, balance, and executive function. 

Neuropathological and neuropsychological studies (Durvasula, 2001; Meyerhoff, 2001) 
have indicated that certain brain regions are affected by both HIV infection and chronic 
alcohol abuse. There has been little research on how extremely heavy drinking affects the 
clinical outcomes related to neurological impairment and HIV disease. Initial studies 
(Pfefferbaum, 2002) demonstrated a potentially additive or synergistic effect of alcohol 
use and HIV disease on cognitive performance. The current studies focus on brain and 
underlying neural metabolic mechanisms which may interact to lead to cell death in 
specific regions of the brain. These studies (Durvasula, 2001; Meyerhoff, 2001) include 
subjects who drink heavily, on average at least 100 drinks per month over many years, 

 15

http://journals.cambridge.org/bin/bladerunner?REQUNIQ=1121780839&REQSESS=7326464&118200REQEVENT=&REQINT1=279665&REQAUTH=0#ref020#ref020
http://journals.cambridge.org/bin/bladerunner?REQUNIQ=1121780839&REQSESS=7326464&118200REQEVENT=&REQINT1=279665&REQAUTH=0#ref051#ref051
http://journals.cambridge.org/bin/bladerunner?REQUNIQ=1121780839&REQSESS=7326464&118200REQEVENT=&REQINT1=279665&REQAUTH=0#ref050#ref050
http://journals.cambridge.org/bin/bladerunner?REQUNIQ=1121780839&REQSESS=7326464&118200REQEVENT=&REQINT1=279665&REQAUTH=0#ref058#ref058
http://journals.cambridge.org/bin/bladerunner?REQUNIQ=1121780839&REQSESS=7326464&118200REQEVENT=&REQINT1=279665&REQAUTH=0#ref017#ref017
http://journals.cambridge.org/bin/bladerunner?REQUNIQ=1121780839&REQSESS=7326464&118200REQEVENT=&REQINT1=279665&REQAUTH=0#ref017#ref017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12170114&query_hl=15


and are being treated for HIV.  Magnetic resonance spectroscopy studies (Meyerhoff, 
2001) of both HIV-positive and HIV-negative people who were either heavy or light 
drinkers found that chronic alcohol abuse exacerbates some metabolic injury in the brains 
of HIV-infected people, although this effect may be less pronounced in patients receiving 
effective antiretroviral therapy.  
 
B.  Past Biomedical Research Priorities for Alcohol and HIV/AIDS*: 
 
NIAAA biomedical research on basic, applied, and preclinical studies to address the 
biological interactions between alcohol and HIV pathogenesis has focused in the past on: 
 
• Effects of alcohol on viral burden, immune function, organ pathogenesis and 

neuropsychological function in HIV infected individuals. 
• Effects of alcohol consumption on seroconversion and progression of disease in 

defined cohorts, including biological endpoints which relate to both alcohol abusing 
populations (e.g., MCV, CDT, liver function enzymes) and AIDS-specific measures 
(e.g., viral load, CD4+  and CD8+ levels). 

• Mechanism(s) of enhanced progression of liver disease by alcohol consumption in 
individuals infected with HIV and/or co-infected with HCV/HIV. 

• Drug-drug interactions between alcohol and antiretroviral drugs and altered 
pharmacology due to alcohol consumption. 

• Alcohol use-related host defense impairment and opportunistic infection caused by 
pathogens such as Mycobacterium tuberculosis, Streptococcus pneumoniae, 
Pneumocystis carinii and hepatitis C (HCV). 

• Interaction between alcohol and HIV proteins in neurodegeneration, organ 
pathogenesis and immune deficiency in animal models of HIV infection. 

• Preventive interventions against tissue injury related to alcohol and HIV-related 
illnesses including neurological, hepatic, cardiac, and metabolic processes. 

                    
*These criteria for research were developed through a collaborative process at NIAAA in  
1998 and presented in “Alcohol and AIDS: A Guide to Research Issues and 
Opportunities (June 2001). Contributors to these goals were Charles Flexner, M.D., Craig 
McClain, M.D., Joel Pachter, Ph.D., Judd Shellito, M.D., Jack Stapleton, M.D., Carl 
Waltenbaugh, Ph.D., Leslie Isaki, Ph.D., and Kendall Bryant, Ph.D. 
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 C. Summary of Funded Research 
 
The complete table of grants represents the distribution of all of NIAAA grant activities 
in FY2005.  (This table does not reflect partial award components in multiple areas, in 
that grants are assigned to more than one Strategic Planning area). A total of 65 awards 
were active for a total dollar amount of $26,705,105. The greatest number of awards was 
in the area of Preventive Interventions (17). Approximately equal numbers of awards 
were active in Etiology and Pathogenesis (Basic Biological Science) and Basic 
Behavioral and Social sciences (16 and 14 respectively).  Few or no awards were made in 
the areas of Therapeutics and Vaccine Development or Information Dissemination. 
Consequences of HIV, which reflect both behavioral and treatment outcomes, had 9 
active awards. In the Etiology and Pathogenesis area, HIV Virology and Pathogenesis 
(Immunology) received the greatest dollar total, approximately 4 million, and 
Neurological Disease received approximately half as much, or 2 million dollars. 
 
Support for prevention activities has strengthened and diversified into international 
settings as the result of both past announcements and direct support for this research by 
the Office of AIDS Research through targeted prevention science supplements. 
Epidemiological research has an increasing focus on biological outcomes in addition to 
behavioral risk factors. Although not directly reflected in this table, biological and 
behavioral research has been supported in the past through participation in networks 
including HIVNET and the ATN (Adolescent Trials Network) in collaboration with other 
NIH Institute partners. Initiation of specific activities such as the Veterans Aging Cohort 
Study and expansion of prevention and treatment activities in Russia are the result of 
direct support from the Office of AIDS Research, NIH. OAR has approved funding for 
continued and expanded activities in the areas of  basic behavioral prevention research 
and neurocognitive research  in its FY2007 NIH Plan for HIV Research.   
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D.  Research Opportunities:  A New Research Paradigm: Bedside to Bench and 
Back Again:   

 
Populations At-Risk: Clinical Cohort Samples 
 
The complex outcomes among HIV-infected individuals who drink may be especially 
salient among American veterans. This population represents the largest single 
population receiving care within a single system of care in the US. In preliminary work 
with HIV positive veterans, 33% report binge drinking, 21% report hazardous drinking, 
and 32% have a diagnosis of alcohol addiction or dependence. (Justice, 2004) These 
veterans suffer from an increase in AIDS-related illnesses, including neurological, 
respiratory, and metabolic disorders. A number of other clinical cohorts are under 
investigation. Research on some of these cohorts has carefully characterized alcohol use.  
For example, HIVLIVE, a predecessor to the Veterans Aging Cohort Study, and other 
studies (e.g., MAC, WITS) contain basic alcohol-related questions.  All of these studies 
have identified the proximal association of levels of alcohol use and HIV disease 
progression rates, although the multiple pathways leading to accelerated progression are 
unknown. Alcohol abuse and dependence have been  associated with increased risk 
behaviors and increased rates of infection. Several studies have demonstrated that rates of 
progression are more rapid for drinkers than non-drinkers, particularly in the context of 
antiretroviral non-adherence and treatment failure.  (Samet 2002, in preparation) These 
well-characterized cohorts provide unique opportunities for both clinical and basic 
science research. 

Much has been written about “Bench to Bedside Research” in which basic scientists 
develop new mechanistic insights, research pharmacologists turn these into therapeutic 
agents, and clinical investigators conduct randomized clinical trial research to determine 
the efficacy of these agents in human beings.  This approach works well when the goal is 
to develop therapeutic agents targeting specific mechanisms of disease.  In such 
circumstances the bench to bedside approach has revolutionized medical care. In the 
treatment of Human Immunodeficiency Virus infection, combination antiretroviral 
therapy (CART), which attacks multiple stages of HIV entry and replication (Fauci et al, 
1996) was developed using the bench to bedside model. CART has dramatically 
increased HIV survival (Palella et al, 1998;2000), thereby converting a rapidly fatal 
disease into a complex chronic illness.   

It is clear, however, that newly emerging complexities of disease management call for 
alternative approaches to therapeutics research and development. Complex chronic 
diseases (e.g., chronic HIV infection, diabetes, cirrhosis, kidney disease, heart disease, 
and many forms of cancer) are long-term conditions for which there is no sure cure, and 
in which disease progression and longevity are influenced by a complex array of 
interactions between the “primary” disease, the individual (host) affected, and the larger 
environment.  Important host characteristics that moderate HIV infection include genetic 
susceptibilities, past and ongoing toxic exposures (e.g., alcohol, tobacco, marijuana, 
cocaine and, in some cases antiretroviral treatments), and comorbid diseases (e.g., viral 
hepatitis, diabetes, cardiovascular diseases including hypertension and atherosclerosis, 
obstructive pulmonary disease, etc.).  Host behaviors such as adherence and risky sexual 
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and IV drug use behaviors can also have important effects on the progression of disease 
in the individual, and of course on the spread of the disease in the population.   

Environmental factors influence the profile of “opportunistic” infectious agents to which 
the host may be susceptible (for example, in Africa, rapidly progressive malaria and 
tuberculosis; in the US, bacterial pneumonia and hepatitis C) and the timing and 
availability of antiretroviral treatment. When faced with the reality of complex chronic 
diseases affecting the entire human organism, the common approach is to try to unravel 
the complexity into single threads that may be analyzed.  This approach does offer 
important insights, but it inherently overlooks the possibility of interactions among these 
“separate” threads, and may fail to identify the most important etiologies if these 
etiologies are based on important interactions.  For example, liver failure is now a leading 
cause of death among those in treatment for HIV infection and in many cases is likely 
secondary to incompletely understood interactions between primary disease processes, 
antiretroviral medications, alcohol, and other substances.   

This meeting seeks to explore how the process of unraveling the complexity of HIV 
disease can be enhanced by partnerships between basic science and clinical researchers 
using a bedside to bench model.  In this model, large, detailed clinical databases, such as 
those available in electronic medical record-based healthcare systems, are used to identify 
potentially modifiable indices (for example, in addition to CD4 cell count, HIV-1 viral 
load and viral resistance; macrocytosis; anemia; transaminitis; and decreased creatinine 
clearance, etc.) that are strongly and independently associated with important clinical 
outcomes such as survival and HIV disease progression. Observational data analyses can 
also use nested models to determine the extent to which these indices are associated with 
particular aspects of “primary” disease progression. These nested models can also be 
used with comorbid disease (e.g., time-varying covariates) to help determine the extent of 
evidence of important interactions among these disease processes.  Bench scientists in 
turn use these observations to strategically target their search for pathophysiologic 
mechanisms of interaction and, in time, for new treatments.  

 
 Evolving New approaches: the Next Step – Collaboration 

By way of illustration of the “bedside to bench” approach to research on alcohol and 
HIV/AIDS, we offer some collaborative “works in progress”, including 3 examples from 
the ongoing Veterans Aging Cohort Study (VACS).  

Liver Injury in HIV (Collaboration with the University of Hawaii, Mitochondrial 
Medicine Laboratory; Dr Mariana Gerschenson) 
 

With the substantially improved survival made possible by antiretroviral therapy has 
come a new list of clinical management concerns regarding the long-term effects of HIV 
infection itself, antiretroviral treatment, and aging in an immune-compromised host.  
While these concerns include a wide array of medical conditions (e.g., coronary artery 
disease, hypertension, diabetes, liver disease, and cancer, etc.), liver disease has become a 
central concern.   
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Liver disease in HIV is multifactorial and includes coinfection with viral hepatitis B and 
C, exposure to alcohol, diabetes, and both acute and chronic antiretroviral treatment 
toxicity.  Initially clinicians followed alanine transaminase (ALT) because it has been 
established as the most sensitive and specific marker of liver injury outside HIV 
infection.  However, a growing body of observational data suggests that aspartate 
transaminase (AST) may be more important than ALT among those with HIV infection 
(just as it is in alcoholic injury).  AST is both more strongly associated with survival (?) 
when both markers are included in analyses and, when models are adjusted for AST, 
elevations in ALT are relatively protective.  That is to say, individuals with isolated ALT 
elevations do better with respect to survival and liver fibrosis than those with isolated 
AST elevations or elevations in both AST and ALT.   

On further analyses it became apparent that those with AST elevations had lower CD4 
cell counts, longer duration of antiretroviral therapy, and were more likely to have 
undetectable viral loads.  These observations suggested that AST may be a marker of 
mitochondrial injury in HIV.  At this point the epidemiologic investigators in VACS 
consulted with an expert in liver and mitochondrial injury (Dr. Mariana Gerschenson) to 
ask whether basic science investigations might use VACS samples to test whether or not 
AST is a marker of mitochondrial injury. 

What resulted has been a three year collaboration in which assays have been developed to 
identify the mitochondrial isoenzyme of AST (mAST) and to measure the association of 
this isoform with markers of mitochondrial injury and oxidative stress.  This work will be 
presented at a major HIV liver meeting this summer and is being written up for 
publication. 

 

Anemia in HIV (Collaboration with Yale University Departments of Hematology and 
Rheumatology, Dr. Nancy Berliner and Dr. Rich Bacala) 
 

Anemia is independently predictive of survival with HIV infection after adjustment for 
CD4 cell count, HIV-1 viral load, age, and HIV risk behavior both in the pretreatment 
and post treatment eras.  (Mocroft et al, 1999; More and Forney, 2002; Sullivan et al, 
1998)  It is commonly believed that the anemia seen with HIV is “anemia of chronic 
disease”, a microcytic or nomocytic anemia.  However, none of the major descriptive 
analyses of anemia in HIV have characterized the anemia by cell type.  Further, some 
have suggested that much of what is called anemia of chronic disease is either 
“unexplained anemia” or “anemia of chronic inflammation”. 

VACS has presented analyses demonstrating that all three cell types of anemia occur 
among those in care for HIV infection and that the association of anemia with survival 
depends upon the type of anemia.  (Work presented at the International HIV Database 
Meeting 2005; paper submitted).  Further, as has been described in other diseases, the 
factors associated with the different cell types of anemia vary.  For example, CART is 
protective against anemia overall and protective against microcytic and normocytic 
anemia.  However, CART increases the probability of macrocytic anemia, which is also 
more strongly associated with mortality after adjustment for CD4 cell count, HIV-1 viral 
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load, age, race, drug use, and exposure to AZT and d4T (both known to cause anemia).  
Interestingly, macrocytic anemia is more strongly associated with platelet and absolute 
neutrophil deficiencies as well.   

The epidemiologic investigators in VACS approached the chair of hematology at Harvard 
University School of Medicine, Dr. Nancy Berliner (a bench scientist), to discuss 
possible use of banked blood and DNA specimens from fully clinically characterized 
HIV positive and negative subjects in VACS to understand why macrocytic anemia 
should be more strongly associated with survival and to better understand the etiologies 
of anemia in HIV.  Dr. Berliner is currently conducting preliminary analyses with Dr. 
Rich Bucala to determine the associations between anemia by cell type and markers of 
anemia of inflammation (serum iron and iron-binding capacity, serum ferritin), urinary 
hepcidin levels, and migration inhibitory factor (MIF) levels in age-stratified HIV 
positive and negative samples from VACS. They are also planning to study the role of 
genetic polymorphisms in predicting the development of anemia by class. This work is 
ongoing and a grant supporting further evaluation has been favorably reviewed by 
NHLBI and NIA.  

 

A Project in Early Proposal Stage:  Genetic Markers of Susceptibility to Addiction and 
Depression:  The Role of Precipitating Stressors; John Crystal, MD and Arthur Simen, 
MD, PhD 

 

Work by John Crystal and his team have demonstrated that genetic predisposition to 
behavioral problems such as alcohol addiction/abuse often requires a major stressor 
before it is likely to be expressed.  Drs. Crystal and Simen are interested in exploring the 
role of HIV disease as such a stressor in the context of VACS, using its detailed clinical 
data and stored DNA samples. The DNA and blood samples being collected by VACS 
will be invaluable resources for continued bedside to bench collaboration, especially in 
support of large scale multivariate analyses of the associations between a given blood or 
DNA assay and certain clinical phenomena.  Additional support is need to expand this 
collection to include samples on all the HIV-negative controls (currently collecting from 
only half of negative controls) in order to provide more highly powered analyses 
comparing the relationships of these biomarkers among positives and negatives with 
important clinical outcomes.  Specific alcohol-related analyses should be targeted to the 
following variables: 
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Analyses of genetic predisposition to: 

1. alcohol abuse/dependence 
2. depression 
3. tobacco addiction 
4. narcotic addiction 
5. liver injury 
6. lung injury 
7. bone marrow injury 
 
Examples of particular genes that could be studied include those involved in: 
1. Nicotine breakdown (i.e., CYP2B6) 
2. Opioid receptor genes (OPRMI, OPRK1, OPRD1) 
3. Dopamine Receptor Gene (DRD2) 
4. Mitochondrial DNA 
5. Macrophage migration inhibitory factor (MIF gene) 
 
Examples of bioassays that might be studied: 
1. mAST 
2. TNF, IL-6, IFN gamma, MIF 
3. Erythropoietin levels 
4. Rates of nicotine metabolism 
5. Rates of alcohol metabolism 
6. Homocystine 

 
Depending upon the results of these assays, additional specimens may need to be 
collectedto enable investigators to observe changes in  patients over time.  Urine, muscle, 
liver, bone marrow, and lung specimens would be useful to explore more localized 
effects.  Additional funds would be used to support these targeted sample collections in 
appropriate subsamples of patients. 
 
Collaboration  
 
The “open platform design” of the Veteran’s aging Cohort Study invites the use of this 
rich clinical dataset by diverse researchers in collaboration with VACS researchers. The 
diversity of research is represented in the special supplement to Medical Care on 
“Alcohol in HIV Infection: Insights from the Veterans Aging Cohort Study and the 
Veterans Affairs National Health Information System” (Justice, special editor, 2006.  See 
Appendix C). While not represented in this publication, a wide range of virological 
modeling activities are also being carried out (See section entitled “Modeling Clinical 
Outcomes”, p. 37.). As the costs and difficulty of assembling critical resources for 
carrying out large-scale multidisciplinary research increases, the need to provide 
increased use of these resources is becoming increasingly apparent. Supporting 
collaborative studies is consistent with the renegotiation of the AIDS Clinical Trials 
(NIAID) and with the guiding principles of the NIH Roadmap.
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NATURAL HISTORY AND 
EPIDEMIOLOGY
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III. STRATEGIC PLAN AREA:  NATURAL HISTORY AND 

EPIDEMIOLOGY 
A. Scientific Issues 

Natural history and epidemiologic research is needed to monitor epidemic trends, develop 
and evaluate prevention modalities, follow the changing clinical manifestations of HIV 
disease in different populations, and measure the effects of treatment regimens. The NIH 
will continue to support research to examine topics in HIV transmission, HIV/AIDS 
disease progression (including the occurrence of opportunistic infections [OIs]), 
malignancies, metabolic complications, neurological and behavioral dysfunctions, and 
the development of other HIV/AIDS-related conditions. Domestically, as well as 
internationally, the populations affected by HIV/AIDS are also those most severely 
affected by the spreading epidemics of sexually transmitted diseases (STDs), TB, and 
other comorbidities, such as hepatitis C. Researchers are studying the effects of viral, 
host, and other factors on transmission and disease progression. Since biological, 
pharmacological, psychological, and behavioral factors all potentially influence the 
impact of antiretroviral therapies on HIV transmission, researchers are evaluating the 
specific contributions of these factors and their net impact on HIV transmission. Research 
also is focusing on determining the biological characteristics, sociocultural factors, and 
health services issues that contribute to the differential dynamics of HIV transmission and 
disease progression in men, women, and different racial/ethnic groups. Results from these 
studies will provide new directions and improvements in HIV/AIDS prevention and care. 
The NIH will continue to emphasize the importance of epidemiologic studies to 
investigate the mechanisms of disease progression, the causes of death, and the impact of 
therapy in changing the spectrum of HIV disease. The expansion of existing study 
populations in the United States will allow the identification of long-term effects of HIV 
therapy. The assembly of new, representative cohorts, specimen repositories, and 
databases in developing countries will be important to study key cofactors that modify 
HIV disease. The NIH will foster basic and applied research to develop inexpensive 
virologic, immunologic, and genetic assays for use in domestic and developing country 
settings. 

Characterizing Patient Populations with Alcohol and HIV/AIDS  
 
A need for more complete and accurate ability to characterize patients infected with HIV 
and alcohol-related chronic diseases emerged from the beginning of the epidemic. 
However, this proved more difficult than expected given the evolving nature of the 
epidemic. With improved medical characterization of the disease comes the need to 
understand how to guide clinical decision-making for alcohol and AIDS patients, 
particularly in the development of ARV treatment and EMR systems. Two clinical 
cohorts of patients have been well-characterized and yielded useful results in identifying 
potential etiological factors related to alcohol misuse in these populations. The earliest 
cohort was HIVLIVE/HIVALC and the second was the Veterans Aging Cohort Study. 
These studies can also directly reflect complex systems of inter-related host/virus 
dynamics. Understanding emerging epidemics and their dynamics among infected and 
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uninfected populations requires combining knowledge of epidemiologic patterns with 
knowledge of viral genetics, mutation, and viral fitness in alcohol users. This integrated 
knowledge may then be used to develop targeted prevention activities, including vaccine 
effectiveness trials and trials of new therapeutics for resistant virus. 
 
International Research 
 
In many developing countries where the impact of AIDS is greatest, poor measurement of 
alcohol use and related consequences makes it difficult to accurately assess the impact of 
alcohol on the epidemic. Expanding our understanding of the accurate measurement of 
alcohol use in HIV/AIDS prevention and treatment is essential to reducing the rates of 
HIV infection and expanding the treatment of a range of associated alcohol problems. 
Preliminary work from Kenya has indicated that over 60% of patients seen in clinics 
receive scores on the AUDIT, a standardized internationally validated alcohol 
questionnaire (Babor et. al, 2001), indicating the presence of alcohol use disorders. 
(Shaffer, 2004)  Other than alcohol misuse, little other substance abuse is found in many 
populations in Africa. (WHO, 2002) Similar levels of alcohol use disorders are being 
found in HIV+ patients in other African settings. (Seage,  2004; Bangsberg , 2004) 
Delivery of antiretroviral medications, which interact with alcohol, may severely 
compromise the effectiveness of these medications and directly lead to increased rates of 
disease progression, treatment failure, and mortality. (Samet, 2005; Braithwaite, in press). 
 
New tools need to be developed to improve the diagnosis and treatment of this complex 
illness. Use of electronic medical record technology has made it possible to evaluate the 
effectiveness of clinical decision-making and to conduct research on the evolving role of 
evidence-based medicine.  One issue that has been raised is how to begin to 
conceptualize the development and use of informative data for these interventions. 
Datasets can be conceptualized as minimal patient care datasets or as optimal research 
datasets. Combining data may greatly increase the prognostic value of patient biomedical 
information. (Siika, 2005; Tierney, 2003) Identifying the benefits and tradeoffs of this 
approach will allow for academically supported heath research in patients with 
HIV/AIDS and multiple comorbidities, including alcohol abuse and dependence, who 
need advanced care. Research is needed to identify additional strategies that may be used 
to improve care in under-resourced settings. 
 
B.  Research Priorities of the FY 2007 NIH Plan 

 
• Sponsor domestic and international epidemiologic investigations into the 
interactions between HIV genetic variability, host genetics, and other factors 
that influence disease morbidity and mortality, with special emphasis on 
different routes of transmission, chronic and infectious comorbidities and 
malignancies, and long-term use of antiretroviral therapies. 

• In order to increase the value of different sources of epidemiologic 
information on HIV/AIDS, develop, maintain, and effectively utilize domestic 
and international cohorts, repositories, and nested studies of populations 
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experiencing emerging and ongoing HIV epidemics, with particular emphasis 
on:  

Assessing the short- and long-term effects of preventive and 
therapeutic interventions at the individual, family, and community 
levels;  

Establishing integrated databases that allow analyses of large datasets 
to address new or unresolved scientific questions; and  

Generating new hypotheses regarding the transmission and 
pathogenesis of HIV infection.  

• Implement epidemiologic and simulation studies among HIV-infected 
individuals and appropriate controls to inform, monitor, and evaluate 
intervention strategies, including initiation of treatment programs, in 
domestic and international settings. 

• Continue improving key measures to diagnose and monitor HIV/AIDS in 
diverse settings by encouraging development of and evaluating late-
generation laboratory assays. These include accurate, reproducible, and 
affordable virologic, immunologic, pharmacologic, and genetic assays; 
measures of adherence to therapy; and markers of toxicity and comorbidity 
for use in domestic and international settings.  

 

C.  Special Emphasis Area:  Natural History and HAART 
 
Introduction and Background  
 
Not enough is known about the important factors associated with morbidity and 
hospitalization rates in HIV-infected men and women or how they compare with rates in 
HIV infected subjects with similar CDC stages but without alcohol problems. In the 
current era of declining opportunistic infections and hospitalizations, it would be 
important to determine what factors, including alcohol use, are predictors of morbidity 
and mortality in HIV-infected subjects during the HAART era.  
 
In a recent study of causes of mortality among AIDS patients in a heterogeneous sample 
of men and women, the following were identified as causes of death from death 
certificates. Alcohol misuse may be contributory to many of the most prevalent causes of 
death among AIDS patients. 
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Table 3: Causes of Death in CHORUS 1997-2004, limited to causes contributing to at 
least 3% of the deceased population. 
Cause of Death Immediate  

(n, %of total) 
Underlying  
(n, % of total) 

Total 
(N, % of all deaths) 

Hepatitis/ cirrhosis 50 (8.0) 40 (6.4) 90 (14.4) 
AIDS, unspecified   30 (4.8) 53 (8.5) 83 (13.3) 
Wasting 22 (3.5) 48 (7.7) 70 (11.2) 
Lymphoma 48 (7.7) 7 (1.1) 55 (8.8) 
NON-AIDS Cancer 44 (7.0) 3 (0.5) 47 (7.5) 
Pneumonia, recurrent 33 (5.3) 7 (1.1) 40 (6.4) 
Sepsis 31 (4.8) 9 (1.4) 40 (6.4) 
MAC, disseminated 18 (2.9) 18 (2.9) 36 (5.8) 
CMV Disease 13 (2.1) 22 (3.5) 35 (5.6) 
Trauma/ Suicide/ Homicide 33 (5.3) 0 (0) 33 (5.3) 
Dementia/ Encephalopathy  18 (2.9) 11 (1.8) 29 (4.7) 
Sudden Death 25 (4.0) 0 (0) 25 (4.0) 
Cardiovascular Disease 23 (3.7) 2 (0.3) 25 (4.0) 
PCP 20 (3.2) 4 (0.6) 24 (3.8) 
KS 4 (0.6) 19 (3.0) 23 (3.6) 
Cryptococcosis 15 (2.4) 4 (0.6) 19 (3.0) 
 

Whether alcohol use influences the progression of AIDS in persons already infected with 
HIV has been explored in past animal and human studies. Findings from experimental 
animal models clearly indicate that chronic alcohol consumption exacerbates the 
immunosuppressive effects of the retrovirus, resulting in accelerated progression to 
clinical illness and decreased resistance to secondary infection in the host. The organisms 
used in the experiments were Mycobacterium avium complex (MAC), Streptococcus 
pneumoniae, Cryptosporidium parvum, and Giardia muris, all pathogens commonly 
occurring in patients with AIDS. (Dingle, 1997) Human studies, however, have yielded 
controversial information. During the pre-HAART era, Watson and colleagues (1990; 
1994) suggest that alcohol may have accelerated the development of AIDS, and case 
reports have supported their hypotheses. (Fong. 1994) Nevertheless, a prospective study 
by Kaslow (1989) failed to demonstrate a relationship between percentage of CD4 cells, 
progression to AIDS, and alcohol use. Another study conducted by Chandiwana and 
colleagues (1999) similarly revealed no significant differences in mean CD4 counts 
between alcohol users and “non-users”; in fact, most of the patients with CD4 <200 cells 
did not use alcohol (p=0.023). Crum and colleagues (1996) confirmed that there were no 
significant differences in CD4 cell counts nor cell decline among drinkers in different 
alcohol categories during 5 years of follow-up. They demonstrated, however, that 
between 2 to 5 years post-seroconversion, there was a statistically significant increase in 
CD8 cell count among the heaviest drinkers (>21 drinks/week). Although Penkower and 
colleagues confirm that single measurements of alcohol intake did not predict AIDS- 
related symptoms and disease progression, the pattern of drinking over time was 
significantly associated with several AIDS- related symptoms.  (Penkower, 1995) 

1.  Current Research 
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Considering that a significant proportion of HIV-infected patients and those receiving 
HAART develop liver toxicity, the effect of antiretroviral therapy and alcohol use on 
liver fibrosis in HIV-infected patients was examined by Benahmu and colleagues . 
Multivariate analysis identified 4 independent predictors of progression to cirrhosis: 1) 
absence of protease inhibitor therapy (relative risk [RR] = 4.74, 95% confidence interval 
[CI], 1.34-16.67); 2) heavy alcohol consumption (> or = 50 g daily) (RR = 4.71, 95% CI, 
1.92-11.57)/ 3) low CD4 cell count (<200/microL) (RR = 2.74, 95% CI, 1.17-6.41); and 
4) age at HCV contamination (> or = 20 years) (RR = 2.37, 95% CI, 1.04-5.38). 
Scientists in Miami (Miguez, 2005) have reviewed causes of hospitalization in HIV+ 
patients (n=538) admitted to Jackson Memorial Hospital from 9/2001 to 9/2002. Their 
data indicate that independent of HAART use, alcohol users had more CNS-related 
hospitalizations than drug users (15% vs. 4.5%, p=0.03) or controls (7.5%, p=0.027).   In 
a 2005 retrospective analysis of medical records from the Adult/Adolescent Spectrum of 
HIV-Related Diseases Study of Public Health, Seattle and King County, a correlation was 
observed between alcohol use and Kaposi’s sarcoma. Patients diagnosed with KS in the 
HAART era (n = 40) were significantly more likely to be diagnosed with alcohol 
problems (43% v 18%). (Gallafent, 2005)   

HAART and Alcohol Use  

Recent advances in antiviral therapies for HIV infection have raised the hope that AIDS 
can be treated as a chronic disease. This offers the patient a longer potential life span, 
fewer complications, and possibly less social stigmatization, while also reducing the 
demand on the health care system for “catastrophic event” interventions of a therapeutic 
or supportive nature.  At the same time it may increase the overall burden on the health 
care system, including care-givers and programs, that may need to provide sophisticated 
and expensive therapies over a long period of time as patient life spans increase unless 
economies of scale and improved technologies develop in parallel.  The community-at-
large will also need to adapt as the previously catastrophically ill become chronically ill 
and need to be re-integrated into society as “more healthy” participants.    

Immune reconstitution is observed at some level in patients managed with Highly Active 
Antiretroviral Therapy (HAART). To be successful, these HIV treatments require access 
and strict adherence to drug regimens. While long-term treatment of HIV with these new 
drug therapies has improved the quality of life and extended survival for many people 
with AIDS, use of these medications is particularly difficult for alcohol-abusing 
populations. Heavy alcohol consumption is known to limit a person's ability to adhere to 
HIV treatment, and non-adherence is known to lead to more rapid disease progression. 
(Miguez, 2001, Samet, 2004; Wagner, 2001) Further, alcohol is known to exacerbate 
common comorbid conditions among those with HIV infection, such as hepatitis C or 
chronic hepatitis B. Finally, heavy alcohol consumption may also lead to increased rates 
of serious toxicity from antiretroviral therapy, as both HIV and ARVS can be toxic to the 
liver and bone marrow. Thus, heavy alcohol consumption may lead to non-adherence and 
even complete cessation of antiretroviral therapy through a multitude of behavioral 
mechanisms.  
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Research published in Addiction Biology by the Miami group (Miguez, 2003)  indicates 
that HIV-infected patients with a history of alcohol problems who are receiving highly 
active antiretroviral therapy (HAART) and are currently drinking are twice as likely as 
light or non-drinkers to have CD4 counts below 500,  (95% CI, 1 - 5.5, p = 0.03). 
Moreover, it was shown that HAART-treated heavy alcohol users were four times less 
likely to achieve a positive virological response (95% CI, 1.2 - 17, p = 0.04). (Miguez, 
2003)  These findings were also confirmed by Palepu (2005). 

If the main goal of physicians who treat HIV is to restore the CD4 population, it needs to 
be understood that alcohol use may affect thymus-induced immune repletion. Recent 
findings from the Miami team demonstrate that hazardous alcohol users, and particularly 
heavy alcohol users, undergoing 6 months of antiretroviral treatment have half of the 
thymus size of non-hazardous alcohol users. (Miguez, 2005)  A variety of models are 
being developed for estimating the relative toxicity of the interactions between alcohol, 
HIV, and medication regimens, and the impact of non-adherence to these regimens in an 
observational clinical cohort study of U.S. veterans. (Braithwaite et al, 2005a, 2005b) 

Highly Active Antiretroviral Therapy (HAART) 

The activity level of CYP3A4 is important in the metabolism of drugs comprising  
HAART. Orally administered drugs comprising HAART regimens are rapidly converted 
to inactive metabolites via first-pass oxidative metabolism by the P450 cytochrome 
system, including CYP3A4. (Ast, 2004; Rodriguez-Novoa, 2005)  HIV protease 
inhibitors amprenavir, indinavir, nelfinavir, ritonavir and saquinavir and the non-
nucleoside reverse transcriptase inhibitors efavirenz, nevirapine and delavirdine are 
susceptible to drug-drug interactions resulting in either enhanced or decreased 
metabolism. Drugs that are inhibitors of specific cytochromes reduce clearance and 
extend the serum half-life of drugs. Inducers of cytochromes enhance oxidative 
metabolism and reduce serum concentrations of drugs. (Ast, 2004; Rodriguez-Novoa, 
2005). Additional inducers of CYP3A4 modify (reduce) HAART pharmacokinetics.  
Isopentanol has been shown to be a more potent and effective inducer of CYP3A4 than 
ethanol in human liver cells in vitro.  In animals, the administration of 
isopentanol/ethanol mixtures results in increases in CYP3A greater than those induced by 
either agent alone. An elevation in CYP3A4 activity in these individuals may result in 
enhanced drug metabolism and reduced therapeutic drug levels. Thus, HAART may not 
be as effective in some individuals who consume alcoholic beverages.  Individuals 
consuming alcoholic beverages may place themselves at risk for developing drug 
resistant HIV strains due to sub-therapeutic levels of protease inhibitors as a consequence 
of enhanced protease inhibitor metabolism. Therapeutic drug monitoring studies, 
stratified by alcohol consumption levels, are needed in HIV patients who consume any 
alcoholic beverages to confirm this hypothesis. In addition, the success of emerging 
treatment strategies needs to be evaluated. New targets for interruption of viral 
replication need to be identified. (Ast, 2004; Rodriguez-Novoa, 2005) The HIV- type 1 
(HIV-1) life-cycle involves a number of cellular cofactors. Some are essential for HIV-1 
replication and thus may serve as targets for therapeutic intervention. There is growing 
evidence of an important role for cellular DNA repair in HIV-1 infection, which suggests 
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that inhibition of these repair functions may lead to suppression of viral replication. 
(Daniel, 2005)  
 
2.  Research Opportunities:  Additional Host Factors: Pharmacogenomics and 

Pharmacogenetics 
 
Two genetic characteristics are relevant when considering a patient's response to drug 
therapy and drug metabolism: pharmacogenomics and pharmacogenetics.  
Pharmacogenomics, a function of the human genome, is the emerging field that uses 
genetic information to predict a patient's response to a drug. (Ast, 2004; Rodriguez-
Novoa, 2005)  Examples of genes that influence the response of a patient to a medication 
are genes regulating the enzymes and proteins involved in drug(s) metabolism and 
transport genes that code for specific drug targets or genes that influence the expression 
of a disease. (NIAAA, 2004) Pharmacogenetics is the field of science that identifies and 
characterizes polymorphic expression of genes related to drug metabolism. Most 
important for alcohol detoxification are alcohol and aldehyde dehydrogenases and the 
cytochrome P450 systems in Phase I biotransformation, and glutathione-S-transferase for 
phase II biotransformation.  For the metabolism of drugs used for the control of HIV 
infection, the cytochrome P450 system and glutathione-S-transferases are important.  
Polymorphisms in the genes that encode for enzymes in phase I or phase II 
biotransformation result in differing enzyme kinetics, with relatively slower or faster than 
normal rates of metabolism. (Ast, 2004; Rodriguez-Novoa, 2005)  Thus, based on the 
expression of polymorphic genes, ethanol metabolites and toxic intermediates could build 
up or be quickly biotransformed based on the nature of the kinetics.  This could change 
the bioavailability of the drug in question and present dosing difficulties for drugs with 
narrow therapeutic ranges. The question "How do individual patient pharmacokinetic 
profiles contribute to HIV treatment failure?" is now being addressed through the 
elucidation of an individual’s pharmacogenetics.  It is anticipated that pharmacogenetics 
research will ultimately enable physicians to design individualized drug regimens that 
take alcohol consumption and metabolism into account, thereby maximizing treatment 
success.   
 
D.  Special Emphasis Area:  Biomedical Aspects of Alcohol, AIDS and Liver Disease 

 
 
1.  Background and Introduction 
 
Because the life expectancy of patients infected with HIV has been prolonged, liver 
disease has assumed far greater importance as a cause of morbidity and mortality in these 
patients.  The use of antiretroviral therapy (ART) by patients for extended periods of time 
has resulted in overt hepatotoxicity.  In addition, patients who have HIV often are co-
infected with hepatotropic viruses such as hepatitis C (HCV) and hepatitis B (HBV), 
further compounding liver injury.  Chronic alcohol consumption causes injury to the liver 
and may result in more rapid progression to cirrhosis, end-stage liver disease, and 
hepatocellular carcinomas in coinfected patients.  In addition, hepatic steatosis is now 
recognized more commonly in patients who have HIV, particularly in the setting of ART.  
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Steatosis is also more common and more severe in HIV/HCV coinfected patients than in 
those with HCV alone. Thus, understanding liver disease progression in the setting of 
HIV infection and alcohol abuse becomes an important focus in caring for these 
individuals.  Furthermore, there is no information on the response of patients who have 
HIV and abuse alcohol to treatment of their liver disease, particularly in those coinfected 
with HCV and HBV. 
 
2.  Current Research 
 
ART has been reported to cause severe liver injury requiring cessation of therapy in up to 
30% of patients.  Alcohol induces CYP2E1, resulting in the formation of free radicals 
which are also damaging to the liver.  In addition, the HIV protease inhibitors (PI), such 
as ritonavir, are associated with severe hepatotoxicity and have differential effects on 
CYP isozymes.  The interactions between PI and CYP2E1 are not known.  The standard 
liver treatment for HCV is the administration of interferon and ribavirin (RBV). HIV 
infection is treated with the nucleoside reverse transcriptase inhibitor (NRTI) didanosine.  
In addition to their hepatotoxic effects, the combination of RBV and didanosine is 
associated with cardiomyopathies, pancreatitis, lactic acidosis, and lipodystrophy.  Much 
of this toxicity is likely attributable to inhibition of enzymes involved in mitochondrial 
DNA replication by NRTIs.  Chronic alcohol consumption also leads to some of the same 
adverse events.  Therefore, the interaction between RBV and alcohol use in patients 
coinfected with HIV/HCV is in need of exploration.  
 
It is known that most of the protease inhibitors (components of ART) are metabolized in 
the intestine and liver by CYP3A family enzymes, CYP3A4 and CYP3A5. Furthermore, 
CYP3A4 is the most abundant isoform of cytochrome P450 3A family in human liver and 
is responsible for the metabolism of many clinically used drugs.  On the other hand, 
ethanol has been shown to induce hepatic CYP3A4 activity in vitro and vivo systems. 
Therefore, ethanol intake may interfere with ART therapy in AIDS patients by 
accelerating the metabolism of protease inhibitors via induction of CYP3A4.  
 
NRTIs cause severe macrosteatosis in HIV patients by impairing mitochondrial β-
oxidation.  Chronic alcohol consumption causes steatosis, steatohepatitis, and fibrosis, 
and impairs fatty acid metabolism.  The interactions between alcohol and NRTIs in 
altering lipid metabolism in HIV-infected patients that may impact the course of liver 
damage are in need of resolution.  Designing preventive or treatment measures would be 
facilitated by understanding the combined role of alcohol, HIV and HCV on fatty acid 
metabolism. 
 
3.  Research Opportunities 
 

• Hepatotoxic interactions between chronic alcohol consumption, alcohol 
metabolism, and antiretroviral therapy. 

 
• Interactions between alcohol and medications used in the treatment of the 

HIV/HCV coinfected patient. 
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• Alcohol and HIV-induced effects on fatty acid metabolism leading to steatosis. 

 
• Expansion of secondary analysis of multiple datasets to identify alcohol-related 

hepatotoxic interactions and thresholds. 
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E.  Special Emphasis Area:  Alcohol and HIV-related Anemia 
 
 

Alcohol is a toxin known to cause macrocytosis and macrocytic anemia.  (Montalto NJ, 
2003; Neuman T, 2003)   Recent research has suggested that one mechanism for these 
effects may be through acetaldehyde-induced changes in the red blood cell membrane.  
(Latvala J, 2001)  Alcohol dependence may also be associated with anemia secondary to 
liver disease, alcohol-related GI blood loss, and nutritional deficiencies. Anemia is also 
common in HIV infection and has been demonstrated to predict survival independent of 
CD4 count and HIV viral load. (Justice AC, 1989; Moore RD, 1998; Sullivan PS, 1998; 
Mocroft A, 1999; Belperio PS, 2004)  Prior to the introduction of highly active 
antiretroviral therapy (HAART), the one-year incidence of anemia was 37% in patients 
with clinical AIDS and 12% for patients with CD4 counts <200/mm 3.  Causes for 
anemia in the setting of HIV infection include antiretroviral therapy, opportunistic 
infections, nutritional deficiencies, liver disease, and drug toxicity. (Bain BJ, 1999; 
Sullivan PS, 1998; Levine AM, 2001; Semba RD, 2002)  While certain antiretroviral 
therapy may cause anemia, the prevalence of anemia has been declining in the era of 
HAART. (Semba RD, 2001; Moore RD, 2002; Buskin SE, 2004)  
 
Given that the association of anemia with survival in HIV infection is likely to depend 
upon the etiology of the anemia, investigators in the Veterans Aging Cohort Study  
recently conducted a study involving over 20,000 veterans in care to determine if the type 
of anemia as characterized by MCV and degree of anemia differentially influenced 
survival.  Of the approximately 20,000 participants in the study, normocytic anemia was 
most common (22% of men and women); macrocytic ((9% and 7%) and microcytic 
anemia (2.6% and 6.6%) were also present.  (Fultz SL, 2006; unpublished data)  Patients 
with any form of anemia demonstrated poorer survival than patients without anemia, with 
an approximately 25% increase in the hazard of mortality per one gram decrease in 
hemoglobin.  However, survival for men with macrocytic anemia was significantly worse 
compared to men with microcytic anemia or men with normocytic anemia (<0.0005 for 
both comparisons).  Among men (N = 19,843), after adjustment for hemoglobin 
difference, age, race, CD4 cell count, HIV viral load, viral hepatitis, alcohol abuse and 
dependence, diabetes, and renal insufficiency (fully adjusted model), macrocytic anemia 
was most associated (HR 1.48, 95% CI 1.35-1.63), normocytic anemia was modestly 
associated (HR 1.09, 95% CI 1.003-1.19), and microcytic anemia was not associated with 
mortality (HR 1.02. 95% CI 0.86-1.20).  Of 391 women in the study, only 28 had 
macrocytic anemia, making further analyses difficult.     
 
Having demonstrated an association between anemia type and mortality, VACS 
investigators also examined the association between anemia type and demographic and 
clinical characteristics.  Men with macrocytic anemia were older (mean 48.7 years), more 
likely to be white (39.7%), had higher CD4 counts (median 156 cells/mm 3), and lower 
viral loads (median 9306 copies/ml).  Men with macrocytic anemia were also more likely 
to have received HAART (35.9%), mono/dual therapy (36.3%), zidovudine (54.7%) or 
stavudine (18.8%) in the 90 days prior to baseline.  On the other hand, exposure to these 
ARVs was protective against microcytic and normocytic anemias. 
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Given that antiretroviral therapy at baseline was a strong predictor of anemia type, a data 
sensitivity analysis was performed to determine if the relationship between macrocytic 
anemia and survival remained in subjects who were ARV naïve.  Of subjects who were 
HAART naïve, macrocytic anemia was associated with a 93% increased hazard of 
mortality (HR 1.93, 95% CI 1.59-2.34) compared to no anemia in the fully adjusted 
model.  This contrasts with no additional hazard for microcytic anemia (HR 1.01 95% CI 
0.81-1.27) and a 15% increased hazard to normocytic anemia (HR 1.15, 95% CI 1.01-
1.21).  Severity of anemia remained independently significant with a 24% increased 
hazard for each gram/dl change (HR 1.24, 95% CI 1.20-1.29).  The impact of age, race, 
CD4, viral load, and comorbidities were similar to those in the full sample of men. 

 
3. Research Opportunities 
 
The relationship between HIV infection, macrocytosis, macrocytic anemia, and 
antiretroviral therapy is likely to be complex, and cannot be unraveled by a simple cross-
sectional analysis.  Simply adjusting for potential confounders does not adequately 
examine this problem, since both HIV disease severity and anemia many influence the 
decision to start ARV therapy as well as the agents chosen, and ARV therapy can 
influence CD4 cell count, viral load, and anemia.  Future research will need to employ 
advanced statistical techniques such as marginal structural modeling to examine possible 
additional confounders in the causal pathway.  There is also a need for further research 
examining the impact of treating anemia with antiretroviral therapy, transfusions, or 
erythropoietin therapy and examining the occurrence and course of anemia in HIV-
infected women. 
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F.  Special Emphasis Area:  Modeling Alcohol-related Outcomes 
  
 
One key objective for Natural History and Epidemiological Research is “to develop and 
evaluate methods and resources for HIV/AIDS epidemiological and clinical studies that 
use culturally appropriate approaches; incorporate new laboratory, sampling, and 
statistical methods with information systems; and better integrate research findings into 
clinical practices and regional, national, and international policy.”  To address this 
objective there is a clear need for multiple cohort samples to study host by virus 
interactions in the prediction of alcohol and alcohol-related organ injury. 
 
Multiple cohort samples can provide the basis for studying liver, lung, and brain injury in 
the widest range of drinkers and allow for cross-comparisons between samples to 
evaluate the effects of race, gender, age and a variety of other demographic variables. 
These comparisons not only allow us to identify and characterize the highest risk 
individuals but also provide a basis for targeted interventions and modeling disease 
course. Preventive interventions can be put into place in systems where compound 
indices of risk can be developed and this information can be made available to health care 
providers. In  summary, multi-cohort samples may 1) characterize association of alcohol 
and other host factors with survival among those with and without HIV infection; 2) 
characterize variation in survival by alcohol and HIV status, and other related 
comorbidities and organ injury (e.g., liver, lung, brain, etc.); 3) determine the benefits and 
harm of ARV’s  by varying mixtures of acute and/or chronic alcohol use and alcohol-
related organ injury; and 4) determine if patient pretreatment alcohol use characteristics 
justify altering timing of ARV treatment. 
 
Analytic Techniques 
 
New methodologies allow the application of innovative analytic techniques with 
informative data sources such as multicohort samples with appropriate statistical 
precautions. Using multiple pooled datasets will allow, through increased power and 
multivariate estimation procedures, accurate characterization of the role of alcohol in 
clinical outcomes and HIV, aging, HCV, and other comorbid disease. Clinically-based 
cohorts of both men and women with well-characterized drinking patterns, HIV status, 
and detailed medical records will allow for analysis of biological and interactive 
behavioral risk factors over time.  Demographically similar HIV-negative controls with 
varying degrees and patterns of alcohol use can be compared to HIV+ patients with 
similar stratification on alcohol use characteristics across data sets.  
 
These multiple cohorts provide a basis for pooling data and using conventional analytic 
techniques (survival analysis, longitudinal models, etc), newer approaches (marginal 
structural equations models) and computer modeling and simulation via Markov models 
and Active Agent models. Collaboration with biostatistical experts is necessary to 
implement both current models of HIV infection and ones under development that take 
into account multiple temporally dispersed biological markers.  Pooled data sources may 
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be used to test a wide range of hypotheses that take into account the limitations of the 
data and statistical problems such as over-fitting. 
 
Identifying Viral Set Points and Viral Fitness: Opportunities for Analysis 

Of particular importance is the understanding of the early trajectory of HIV disease, viral 
characteristics such as mutation rates, and if alcohol use impacts viral set points or viral 
fitness. As new tests for HIV infection are developed, it is expected that these tests will 
be able to more rapidly identify an individual’s HIV status closer to the infection event.  
This will allow the biological and behavioral role of alcohol to be more clearly 
understood. (Bagby et al, in press)  The development of new tests will also provide an 
opportunity to evaluate the role of viral set points on disease course among HIV-infected 
individuals. In addition, investigators will be able to measure multiple dimensions of viral 
activity, including mutation accumulation,  to track changes  in the rate of viral 
proliferation and other important biological processes. 

Expansion of Integrative Biomedical Research Paradigm 

In the area of therapeutics research, current drug regimens have resulted in extended 
survival and improved quality of life for many HIV-infected individuals in the U.S. and 
Western Europe. However, a growing proportion of patients receiving therapy are 
demonstrating treatment failure, experiencing serious drug toxicities and side effects, and 
developing drug resistance. The increasing incidence of metabolic disorders, 
cardiovascular complications, major organ dysfunction, and physical changes associated 
with current antiretroviral drugs underscores the critical need for new and better 
treatment regimens. Improved regimens also are needed to treat HIV coinfections such as 
hepatitis B and C, as well as other opportunistic infections, and to reduce drug 
interactions and problems with adherence to complicated treatment regimens. The goal of 
this research is to develop new, safe, less toxic, less expensive, and more effective 
therapeutic agents and regimens. Research in this area will require the development and 
collection of new datasets to implement both prevention and treatment strategy trials. 
These types of trials are described in the recent IOM report on poverty and starvation 
(IOM, Global Strategies for Intervention (2005) and are contrasted with standard 
Randomized Controlled Clinical Trials (RCT).  The goal of these trials is to meet the 
immediate need to address critical disease issues in developing countries in a timely and 
cost-effective way using appropriate research methods which meet ethical considerations.  
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Figure 4. (From Braithwaite et al, 2007) 
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An example of this simulation approach is given in a recent poster presented at the 2006 
Research Society on Alcoholism Meeting (Braithwaite, submitted for publication) in 
which investigators estimate the proportion of patients infected with HIV who will die of 
comorbid illness and alcohol. More specifically, time to failure of medication regimens 
and risk of death are modeled using non-hazardous and hazardous levels of alcohol use. 
The direct effects of alcohol on adherence as a mediator of multiple biological parameters 
(e.g., viral resistance, viral mutation, etc.) are used to predict treatment failure and death. 
In this model (based on the CHORUS sample) alcohol use is linearly related to 
medication failure and lost years of life. (See figure below.) 
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Graph 1. (From Braithwaite et al, 2007) 
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Figure 3. Premature death from alcohol consumption (Braithwaite et al, 2005)  
 
Red shaded regions denote the effect that is attributable to alcohol consumption itself, 
and blue shaded regions denote the effect that is attributable to confounding factors rather 
than to alcohol consumption. Decreased time to treatment failure among drinkers leads to 
decrements in survival time. While a substantial proportion of the decrement in survival 
time experienced by hazardous drinkers arises from confounding factors rather than from 
the hazardous drinking itself, the decrement attributable to hazardous drinking is greater 
than the decrement attributable to nonhazardous drinking at each frequency. 
 
Opportunities for Research 
 

• Characterize association of alcohol and other host factors with survival among 
those with and without HIV infection. 

• Characterize variation in survival by alcohol and HIV status, and other related 
comorbidities and organ injury (e.g., liver, lung, brain, etc.). 

• Determine the benefits and harm of ARV’s  by varying mixtures of acute and/or 
chronic alcohol use and alcohol-related organ injury. 

• Determine if patient pretreatment alcohol use characteristics justify altering 
timing of ARV treatment.
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IV. STRATEGIC PLAN AREA:  ETIOLOGY AND PATHOGENESIS 

A. Scientific Issues 

Tremendous progress has been made in understanding the fundamental steps in the life 
cycle of HIV, the host-virus relationship, and the clinical manifestations associated with 
HIV infection and AIDS. Groundbreaking research on basic HIV biology and AIDS 
pathogenesis has revolutionized the design of drugs, the methodologies for diagnosis, and 
the monitoring for efficacy of antiviral therapies. Maintaining a strong commitment to 
basic research is of paramount importance in our fight against HIV/AIDS. This research 
is focused on gaining a better understanding in two areas: (1) how HIV infection is 
established and maintained, and (2) what causes the profound immune deficiency and 
severe clinical complications that accompany this infection. 

Critical questions in this area are: What role do specific HIV proteins play in the viral life 
cycle in individual cells and within the bodies of infected individuals? What are the 
primary modes of HIV transmission between cells and between individuals? What 
contribution does the immune system make to controlling the infection and to the disease 
process? What mechanisms are involved in cell injury and death in the immune, nervous, 
and other organ systems affected by HIV? What host factors and cofactors influence 
primary infection and the course and outcome of HIV infection? What is the relationship 
of HIV infection to the associated malignancies, OIs and coinfections, neurological 
impairments, and metabolic disturbances that characterize AIDS? This basic knowledge 
is critical for our efforts to prevent and control HIV infection and disease progression.  

Research is focusing on the different mechanisms of viral persistence to understand the 
reasons for drug failure, to design rational approaches for virus eradication, and to better 
assess the impact of persistence on HIV transmission and its implications for HIV 
prevention. HIV can persist in a latent reservoir of resting memory CD4 T cells that is 
established very early after infection and by continuously replicating, albeit at very low 
levels, even in the presence of antiretroviral therapies that can drive viral load below the 
limits of detection.  

Understanding the normal development and functioning of the human immune system is 
crucial to our ability to understand the effects of HIV on the immune system and the 
pathogenesis of AIDS. This understanding also holds the key to designing rational 
immune reconstitution approaches in persons undergoing antiretroviral treatment and 
identifying the characteristics of the immune response that are needed for a protective 
vaccine. 

The basic science underlying HIV etiology and pathogenesis research is generally gender 
neutral. Basic mechanisms of viral replication and pathogenesis are not expected to differ 
in women and men. However, there are differences in the way HIV infection is 
transmitted and how the disease is manifested in women and men. Studies have been 
designed to elucidate the pathogenic mechanisms more commonly observed in women, 
children, and adolescents infected with HIV. Transmission of HIV from a mother to her 
infant may occur in utero through transplacental passage of virus, during delivery, or 
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after birth through breastfeeding. Many basic research questions associated with 
maternal-fetal transmission remain unclear and are actively under investigation.  

AIDS is associated with a broad spectrum of cancers and tumors. As HIV causes 
immunosuppression and most AIDS-associated malignancies are strongly associated with 
viruses, HIV infection provides a unique model to study the interplay of viruses, a 
dysfunctional immune system, and the development of cancers. Elucidation of the 
interactive factors involved in the pathogenesis of AIDS-associated malignancies will 
possibly translate into the identification of new targets for prevention and treatment.  

HIV infection results in the progressive damage of the immune systems of infected 
individuals and makes them susceptible to a diverse collection of bacteria, viruses, fungi, 
and protozoa that represent the major causes of suffering and death for HIV-infected 
individuals. Opportunistic infections remain one of the most important complications of 
HIV infection and the principal cause of death in AIDS patients. Understanding the 
fundamental biology and pathogenesis of these organisms, their interaction with the host 
immune system, and the effect of therapy-associated immune reconstitution on the 
clinical course and manifestations of OIs will translate into new or more rational 
approaches to the prevention and treatment of OIs in patients on ART, as well as in 
patients who lack access to or who are not responding to ART. HIV infection is also 
associated with multiple endocrine alterations, probably reflecting critical interaction 
between the endocrine and the immune systems. HIV-associated hematologic, 
pulmonary, cardiac and vascular, renal, mucocutaneous, bone, and liver complications 
also represent causes of morbidity in infected subjects. Some of these complications are 
disproportionately affecting certain racial groups. The pathogenic mechanisms involved 
in all these AIDS manifestations are not well understood and are under investigation. 
Their definition will permit a more rational approach to both preventive and therapeutic 
interventions. 

B.  NIH Research Priorities of the FY 2007 Plan 

 
• Facilitate the translation of new insights into HIV biology to develop novel 

interventions for the prevention and treatment of HIV infection. Identify and 
validate cofactors for viral genes as new targets capitalizing on novel 
technologies including RNA interference and genomic screening. 

• Elucidate the biologic determinants of HIV transmission between individuals, 
and define the mechanisms by which host factors, viral factors, and cofactors 
may influence the process of HIV transmission and dissemination. 

• Understand the dynamics of virus-host interaction through the course of HIV 
infection. 

• Investigate the mechanisms of persistence of HIV infection. 

• Develop innovative technologies in human and nonhuman primate immunology 
to guide HIV prevention and immune reconstitution efforts in HIV-at-
risk/infected individuals. 
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• Advance the understanding of the mechanisms responsible for the toxicities and 
long-term complications of ART and the factors that underlie changes in the 
causes of morbidity and mortality in HIV-infected patients in an era of 
increasingly effective therapies. 

 

C.  Special Emphasis Area:  Alcohol and HIV-Induced Immune Modulation  
       
       
1.  Introduction and Background 
 
Studies conducted over the past 20 years have extensively documented the 
immunosuppressive effects of alcohol.  Excessive alcohol consumption has clearly been 
shown to be associated with an increased risk of infection with human immunodeficiency 
virus (HIV) and microorganisms.  Both alcohol and HIV modulate innate and adaptive 
immunity by disrupting cytokine and chemokine signaling, depleting crucial immune cell 
populations, inhibiting maturation of key immune effectors such as dendritic cells, and 
impairing CD4+ T helper function, and antiviral cytotoxic T cell activity.  Viral products, 
as well as alcohol, inhibit antigen presentation, a key step in the initiation of the adaptive 
immune response.  Alcohol consumption has been shown to increase HIV replication.  In 
these and other ways, such as increasing oxidative stress, alcohol and HIV negatively 
impact on immune processes, thereby increasing susceptibility to co-infection with other 
viral pathogens in the liver and viral and bacterial pneumonias within the lungs.  
Alcohols’ effects on immune function are evident in the systemic circulation and more 
recently, its effects on organ-specific immunity, particularly in the liver, lung, and brain, 
have begun to be appreciated.  To date, most work has been done in the liver. Chronic 
ethanol consumption impairs lymphoproliferative responses in the liver during viral 
infection.  Lymphocyte trafficking to the liver and NK and NKT cell frequency in the 
liver are likewise impaired in alcoholics, resulting in increased incidence of coinfection 
with HBV and HCV.  HIV and HCV viral replication is enhanced by alcohol in vitro and 
in peripheral blood mononuclear cells (PBMCs) obtained from alcoholics.  Furthermore, 
alcohol decreases viral clearance, thus facilitating the establishment of viral persistence 
and leading in some cases to chronic disease.  By compromising innate immunity in 
particular, alcohol consumption functions as a co-factor in the immunopathogenesis of 
HIV disease.  
 
Acute and chronic alcohol abuse have been implicated as cofactors in the 
immunopathogenesis of HIV disease.  HIV strains vary in their susceptibility to alcohol.  
HIV R5 preferentially targets macrophages.  Infectivity with the HIV R5 strain, but not 
other strains, is enhanced by alcohol.  Exposure to ethanol in cell culture facilitated entry 
of HIV R5 into macrophages by up-regulating the receptor on the macrophage membrane 
that mediates HIV R5 entry.  Furthermore, alcohol substantially diminished the 
production of signaling molecules by macrophages, further compromising the ability of 
these key players to initiate and integrate innate immunity, the first line of defense 
against invading pathogens.  These studies reveal several ways in which alcohol 
facilitates viral entry and persistence. A recent report demonstrates that naltrexone, an 
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opioid receptor antagonist widely used in the treatment of alcoholism, inhibits alcohol-
mediated enhancement of HIV infection of T cells. Alcohol was shown to enhance HIV 
infection of peripheral blood lymphocytes (PBL) and a human lymphoid cell line, an 
effect that was abolished upon the addition of naltrexone.  Investigation of the underlying 
mechanism demonstrated that alcohol activated endogenous opioid peptides resulting in 
the induction of opioid receptors.  These findings suggest a biological mechanism for the 
potential therapeutic benefit of naltrexone in treating HIV-infected alcoholics.  
 
The host immune response to viral infection involves distinct mechanisms chiefly 
dependent upon recognition of viral nucleic acids.  Hepatotropic viruses, such as HBV 
and HCV, are detected primarily by the toll-like receptor (TLR) viral pattern recognition 
pathway.  Not surprisingly, viruses have evolved multiple immune evasion strategies at 
both the innate and adaptive levels.  Research has demonstrated that certain viral proteins 
specifically target discrete host defense reactions. To cite examples, HBV core protein 
inhibits transcription of IFN-β, the body’s natural antiviral substance.  The HCV 
envelope protein, env2, blocks NK cell activation, cytokine production, and cytotoxic 
granule release.  HCV core protein has also been studied extensively.  Among its effects, 
HCV core expression produces changes in gene transcription, signal transduction, antigen 
presentation, cell cycle regulation and apoptosis.  HCV core expression has a direct effect 
on mitochondrial function, resulting in decreased mitochondrial glutathione (GSH) levels 
and oxidative stress.  Introduction of a second environmental stressor such as alcohol has 
significant additional functional consequences.  Exposure of HCV core-expressing liver 
cells to 25nM ethanol for 24 hours resulted in exacerbation of mitochondrial ROS 
production and GSH depletion, enhancement of mitochondrial depolarization, and an 
increase in oxidant-induced cell death.  Similarly, alcohol feeding of transgenic mice 
expressing HCV core proteins resulted in a greater degree of steatosis and lipid 
peroxidation and a greater degree of mitochondrial GSH depletion.  In addition, alcohol 
potentiates NF-κB activation by HCV core protein in primary hepatocytes. Thus, HCV 
core protein and alcohol, separately and in combination, induce a state of mitochondrial 
oxidative stress.  There is an energetic effort to determine structure/function relationships 
for viral proteins, especially HIV, HCV and HBV proteins, because of their potential as 
therapeutic targets.  
 
Alcohol Use and the HIV/HCV Co-Infected Patient  
 
Viral hepatitis coinfection and alcohol abuse are the major risk factors for progression of 
liver disease to end stage liver disease and death in the HIV-infected patient.  Steatosis, a 
harbinger of fibrosis progression, is more common and more severe in HIV/HCV 
coinfected patients than in those with HCV monoinfection.  Mechanisms currently 
invoked to explain these observations include a greater level of immunosuppression and 
oxidative stress in HIV infected patients, younger age at time of infection with HCV, and 
alcohol-related enhanced viral replication.  Antiretroviral therapy (ART) appears to be 
fairly well tolerated in HIV/HCV coinfected patients, however continued long-term use is 
beginning to reveal various associated toxicities.  Anti-HIV drugs have been shown to 
alter mitochondrial (mt) function by inhibiting the activity of the enzyme responsible for 
replication of mtDNA and affecting the electron transport chain.  Furthermore, treatment 
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with protease inhibitors (PI) induces severe liver damage.  The combination of drugs used 
to treat the coinfected patient induces severe mitochondrial toxicity which is exacerbated 
by alcohol consumption.  A paradoxical and unanticipated outcome of ART is the 
worsening of liver fibrosis/cirrhosis as a result of improvements in the immune system – 
referred to as immune reconstitution hepatitis - which further complicates the medical 
management of the coinfected patient.   
 
2. Current Research 
 
Much early NIAAA funded research focused on understanding the role of alcohol in 
impaired immune function and the need to determine whether alcohol was a significant 
contributor to disease progression of HIV to AIDS. Program announcements and targeted 
RFA’s have been developed over the last 15 years in this line research. These 
announcements have focused on invitro studies of ETOH consumption in the etiology 
and pathogenesis of AIDS and form the basis for a new understanding of the role of 
alcohol in innate and acquired host defenses. As a result of this research we are 
continuing to develop our understanding of the role of alcohol over time as a “host” 
factor (among multiple host factors) in promoting the susceptibility to infection with 
HIV, the progression of the illness to AIDS in the context of continued drinking, and the 
resulting tissue and organ damage which impacts the effective treatment of AIDS. This 
evolving research includes our better understanding of the role of suppressed 
immunological function, viral replication and disease course, cytokine expression in 
inflammatory responses, and ultimately cell death and organ injury.  The potential 
identification of primary mechanisms of action is also discussed, as is the process of 
establishing appropriate measures for each of these mechanisms and relating them to 
clinical outcomes.  
 
3.  Research Opportunities 
 
Genomics and proteomics   
 

• Gene expression profiling of liver biopsies from HCV and HCV/HIV-infected 
patients in conjunction with examination of alcohol consumption 
quantity/frequency patterns.   

 
• Alcohol and virally-induced changes in the hepatocyte nuclear and mitochondrial 

proteome.  
 

• Alcohol effects on genes regulating interferon production. Identification of 
signaling pathways involved in interferon production and alcohol-induced 
changes using proteomic approaches.  

 
• Intrahepatic genomic host response to HCV viral entry, spread, and clearance in 

alcohol-consuming and abstaining individuals.   
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• Global gene expression patterns associated with alcohol consumption in human 
liver from AIDS patients coinfected with HCV.  

 
• Anti-HCV and anti-HIV immune response expression profiles using proteomic 

approaches; Effects of alcohol on viral quasispecies. 
 

• HIV/HCV associated perturbations in lipid metabolism in animal models of 
alcoholic liver disease.  

 
• Identification of biomarkers for liver disease progression as well as novel targets 

for antiviral treatment. 
 

• Drug-alcohol interactions in the coinfected alcoholic. 
 

• Effect of alcohol on viral vaccine efficacy. 
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D.  Special Emphasis Area:  Mucosal Immunity 
       
       
1.  Introduction and Background 
 
The first few weeks following infection with HIV appear to be a critical time period in 
which the stage is set for immune system failure, the hallmark of HIV disease.  The focus 
of HIV-associated immune dysfunction has shifted from central and peripheral lymphoid 
organs to extra-lymphoid tissue at sites located in proximity to vulnerable ports of entry, 
such as the mucosal surfaces of the lung and gastrointestinal tract.  It is here that primary 
infection, predominantly of CD4+ effector memory T cells and viral amplification 
occurs, followed by dissemination via dendritic cells to draining lymph nodes.  Alcohol 
consumption has been shown to increase HIV replication and alter the cytokine milieu.  
In an animal model of HIV infection, SIV-infected Rhesus macaques, viral loads are 
significantly higher in the plasmas of animals consuming alcohol.  Until recently, the 
mechanism of HIV replication and CD4+T cell turnover in response to alcohol in extra-
lymphoid tissue had not been studied.  New studies conducted in the SIV animal model 
have begun to decipher the effects of alcohol on SIV pathogenesis.  These studies have 
demonstrated an alcohol-induced expansion of the CD4+T cell pool, the primary target of 
HIV/SIV, in mucosally inoculated macaques.  Thus, changes in the mucosal immune 
compartment in response to alcohol are likely the major reason behind the higher 
replication of SIV observed in these animals.   
 
2.  Current Research:  Alcohol-induced Effects on Membrane Permeability and 
Mucosal Barrier Function 
 
Alcohol’s effect on HIV/SIV pathogenesis may also be related to its effect on membrane 
permeability and epithelial barrier function.  Alcohol use causes marked changes in 
gastrointestinal structure and function. Alcohol is known to increase intestinal 
permeability to endotoxin resulting in increased transfer of endotoxin from the intestine 
to the portal vein and general circulation.  Persuasive evidence indicates that endotoxin 
plays a central role in the initiation of alcoholic liver injury via activation of Kupffer 
cells, resulting in up-regulation of inflammatory mediators such as cytokines, 
chemokines, and adhesion molecules. Endotoxin may also contribute to the development 
of other alcohol-associated tissue/organ injuries such as pancreatitis, acute respiratory 
distress syndrome (ARDS), and brain injury. Thus, restoring intestinal barrier integrity by 
blocking the transfer of endotoxin from intestine to the systemic circulation may mitigate 
alcohol-associated tissue/organ injuries.  Researchers are trying to understand the 
underlying molecular mechanisms by which alcohol increases intestinal permeability to 
endotoxin. Currently, two mechanisms are receiving scrutiny: 1) acetaldehyde-induced 
tyrosine phosphorylation of intestinal mucosal tight junction and adherence junction 
proteins; and 2) alcohol-induced upregulation of nitric oxide in the intestine.  Thus, it 
would be informative to clarify the relationship between endotoxin release from the 
intestine and changes in lymphocyte subsets/function in extra-hepatic tissues.  
Conceivably alcohol-induced changes in intestinal permeability and subsequent 
translocation and endotoxin release may initiate immune-mediated events at distant organ 
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sites in addition to the liver.  Changes in mucosal surfaces and protective barrier function 
in chronic and acute alcohol abuse is an under-explored area. 
 
3.  Research Opportunities 

 
• Effect of alcohol on extra-lymphoid immune effector cell populations, (lymphocyte 

subset destruction, regenerative and proliferative capacity, maturation, and 
migration) particularly those found in tissues at mucosal surfaces, i.e., lung and 
gastrointestinal tract in HIV-infected patients and animal models of HIV infection. 

 
• Effect of alcohol on HIV co-receptor (CCR5) expression by extra-lymphoid 

immune effector cell populations. 
 

• Viral replication in extra-lymphoid immune effector cells following alcohol 
consumption. 

 
• Viral translocation across mucosal surfaces as a function of alcohol-induced 

changes in mucosal barrier function. 
 

• Molecular mechanisms by which alcohol disrupts membrane permeability and 
barrier function at vulnerable ports of entry such as the mucosal surfaces of the 
lungs and gastrointestinal tract. 
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E.  Special Emphasis Area:  Alcohol and Host Defense: A New Role for 

Mitochondria in Coordinating the Anti-Viral Immune Response 
 
 
1.  Introduction and Background 
 
The innate immune response serves as the first line of defense against invading 
microorganisms.  Recently a spate of new discoveries has uncovered an unexpected role 
for mitochondria in coordinating the innate immune response.  The earliest phase of the 
host immune response is initiated through members of the Toll-like receptor (TLR) 
family, which recognize specific topographical features of invading microorganisms.  
TLR-3, TLR-7, and TLR-9 signaling is involved in antiviral recognition whereas other 
members of the TLR family are involved in bacterial recognition.  TLR act through 
recruitment of adaptor proteins to form the multiprotein complex known as an 
enhanceo,some which is involved transcription factor regulation.  For example, TLR-3 
signaling results in the activation and translocation of NF-κB and interferon regulatory 
factor (IRF-3) to the nucleus.  NF-κB translocation activates several hundred 
proinflammatory genes.  Likewise, IRF-3 translocation activates a large set of antiviral 
genes whose products limit infection by suppressing viral replication and modulating 
adaptive immunity.  Both NF-κB and IRF-3 are required for production of the type I 
interferons, IFN-α and IFN-β.  However, TLR-3 signaling is not the only pathway by 
which viral pathogens are recognized.  Inside the cell, the presence of viral nuclei acids 
(dsRNA) is detected by an entirely different sensing mechanism involving the recently 
described retinoic acid inducible gene 1 (RIG-1) pathway.  While the TLR-3 and RIG-1 
signal through separate transduction pathways, both activate NF-κB and IRF-3, and 
ultimately result in the production of proinflammatory and antiviral products.  There 
appears to be consensus that the RIG-1 pathway, rather than TLR-3, is the predominant 
pathway by which interferon production is mediated.  The molecular components in these 
signaling pathways - receptor, effector, and adaptor proteins, and their function and 
regulation in different cell types in response to various microbial pathogens need to be 
more fully illuminated.   
 
2.  Current Research:  Mitochondrial Anti-viral Signaling Pathways 
 
Several groups of investigators have begun to identify the molecular participants in the 
mitochondrial antiviral pathway and to describe specific features of viral attack upon 
them.  RIG-1 and MDA5 (melanoma differentiation-associated gene 5) are cytosolic 
RNA helicases that sense viral presence by recognizing the early-replication 
intermediate, intracellular dsRNA.  RIG-1 and MDA5 contain caspase recruitment 
domains (CARD) which permit interaction with other proteins containing homotypic 
CARD motifs.  The newly identified RIG-1 adaptor protein located on the outer 
mitochondrial membrane has a CARD motif though which it binds to RIG-1.  This 
adaptor protein (termed mitochondrial antiviral signaling proteins, MAVS; interferon 
promoter stimulator, IPS; virus-induced signaling adaptor, VISA; and caspase 
recruitment domain - interferon, Cardif by four independent groups) connects RIG-1 to 
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downstream signaling and gene activation.  Signaling through the IKKε complex, RIG-1 
ultimately activates the transcription factors, NF-κB and IRF-3, resulting in enhanced 
transcription of type I interferon.  The presence of MAVS/IPS-1/VISA/Cardif was 
inferred because NS3/4A, the major serine protease expressed by HCV, did not bind to or 
inactivate RIG-1.  Subsequently, it was shown that the adaptor protein (MAVS, IPS, 
VISA, Cardif) was the NS3/4A binding target.  NS3/4A binding cleaved the adaptor from 
the outer mitochondrial membrane releasing it into the cytosol thereby truncating the 
signaling between RIG-1 and NF-κB /IRF-3 and suppressing the induction of type I 
interferon.  NS3/4A also disables TLR-3 signaling in response to extracellular dsRNA by 
cleavage of a critical adaptor protein in this pathway.  The essential nature of this adaptor 
in mitochondrial antiviral signaling has been demonstrated using various technologies 
including siRNA and knockdown methods.  Recently it has been demonstrated that 
inhibition of the HCV protease NS3/4A restores RIG-1 signaling and prevents the 
accumulation of viral proteins in infected cells.  Together these findings demonstrate a 
heretofore unrecognized role for mitochondria in innate immunity as well as revealing 
new viral evasion strategies.  A better understanding of alcohol’s effects on 
mitochondrial coordination of the host immune response pathways will help to identify 
new targets for future research and novel therapeutic approaches. 
 
3.  Research Opportunities  
 

• The role of mitochondria in coordinating signaling pathways in innate and 
adaptive host defense and alcohol/HIV effects that disrupt these pathways.  

 
• The effect of alcohol/HIV on TLR dependent and TLR independent antiviral host 

defense pathways.  
 

• Alcohol’s effects as a positive or negative regulator of shared adaptors, receptors, 
and effectors that comprise the complex signaling networks regulated by 
mitochondria in antiviral host defense. 

 
• Effect of alcohol on innate cellular antiviral defenses and how that influences 

mitochondrial sensing and initiation of protective responses against HIV 
infection.  

  
• Effect of alcohol/HIV on cellular oxidative stress and the role of oxidative stress 

in relation to viral immune evasion strategies. 
 

• Effect of alcohol on the key steps by which HCV/HBV evades the host immune 
response particularly those functions mediated through mitochondrial signaling.  

 
• Effect of alcohol on anti-viral vaccine efficacy. 
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F.  Special Emphasis Area:  Alcohol, HIV Infection and the Nervous System (CNS) 
 
 
1.  Introduction and Background 
 
Hazardous alcohol consumption, defined as large intake that increases risk of health and 
social problems (Saitz, 2005), is a common problem in HIV patients whether they are 
being treated in private clinics in the US, veterans within the VA Healthcare system, or 
Africans receiving care in rural and hospital based clinics in West Kenya (Justice, et al., 
2006).  Hazardous and binge drinking were prevalent in all three of these cohorts, overall 
and among subsets of men, women, over and under 50, and of black, Hispanic and white 
race. The rates of self-reported hazardous drinking were not stable, but increased from 
24.6% at baseline to 34.3% at one or more of three serial time points.  Given that HIV 
infection and chronic alcohol use independently affect the central nervous system in 
relatively high proportions (see e.g., Evert, et al, 1995; McArthur, et al., 2003), these high 
rates of hazardous drinking in HIV infected individuals have implications for the 
potential interaction of alcohol and HIV on central nervous system (CNS) morbidity, 
including the decline of cognitive abilities and brain structure and function.  Hazardous or 
chronic heavy drinking may put individuals at risk for the combined effects of alcohol 
and HIV infection on the CNS in the following ways  (see e.g., Meyerhoff, 2001; 
Pfefferbaum, et al., 2002):  1) suppression of normal immune responses to initial HIV 
exposure or enhancement of immunosuppression in HIV-infected individuals; 2) 
interference with treatment seeking and treatment adherence in HIV-infected people; 3) 
possible disruption of bioavailability of antiretrovial medications in those with HIV 
infection; and 4) impairment of behavioral inhibition and promotion of risky behaviors 
such as unprotected sex which can lead to HIV exposure or re-exposure.   
 
Despite the advent of highly active antiretroviral therapy (HAART) in the mid 1990's and 
a reduction in AIDS-related CNS opportunistic infections, there as been a recent 
resurgence in the frequency of HIV encephalitis, HIV leukoenceophalopathy, and 
cognitive impairment in persons on stable antiretroviral therapy (Langford, et al., 2003; 
Navia and Rostasy, 2005; Sacktor, 2002).  The emergence and progression of HIV-
associated brain damage and cognitive dysfunction in patients on long-term antiretroviral 
regimens may result from the additive and/or interactive effects of multiple factors 
including the development of drug resistance, hepatitis C, nutritional factors, alcohol 
and/or drug abuse, chronic retroviral treatment, and aging (Langford, et al., 2003; Navia 
and Rostasy, 2005).  Therefore, because chronic alcohol use may be an important 
contributor to CNS disease in HIV infected individuals, it is important that we study the 
additive and/or interactive effects of both conditions on brain structure and function as 
well as the specific biological and psychosocial mechanisms for these effects. 
 
Neuropathological changes in alcoholism and HIV infection 
 
HIV infection and chronic alcohol use each independently produce neuropathological 
changes in the brain.  Direct HIV associated neuropathologies (and not those due to 
opportunistic infections) include formation of multinucleated giant cells in the 
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parenchyma and perivascular areas, myelin pallor, astrogliosis, microgliosis, and 
microglial nodule formation  (See Everall, et al., 2005; Langford, et al., 2003;  
Meyerhoff, 2001; Navia and Rostasy, 2005; Pfefferbaum, et al., 2002 for reviews).  
White matter damage typically consists of focal demyelination, astrogliosis, mild 
infiltration by macrophages, and axonal degeneration.  Neuronal loss, injury to the 
synaptic dendritic tree, and apoptosis of neurons and non-neuronal cells have also been 
observed.  Most lesions are found in the basal ganglia, frontal cortex and white matter, 
but the hippocampus, thalamus, brainstem, cerebellum, and corpus callosum are also 
involved.  Evidence on the neuropathogenesis of HIV induced brain injury suggests that 
the HIV virus does not affect neurons directly, but that the HIV-infected 
monocytes/macrophages cross the blood brain barrier, and then activate other neuron-
inflammatory cells such as microglia and astrocytes.  These cells produce chemokines, 
cytokines and other neurotoxic products (gp120, gp41, nitric oxide, excessive glutamate) 
that lead to neuronal death possibly via apoptosis (see Everall, et al., 2005; Gonzalez-
Scarano and Martin-Garcia, 2005; Kaul, et al., 2005;  Lawrence and Major, 2002; 
Rumbaugh and Nath, 2006, for reviews).   
 
Neuropathological changes associated with chronic alcoholism (see Harper, 1998; 
Pfefferbaum, et al., 2002 for reviews) are reductions in gray and white matter in the 
cerebral cortex, with notable neuronal loss in the superior frontal cortex. Alcohol-related 
neuronal loss and/or white matter loss has been found in subcortical regions including the 
thalamus, mammillary bodies, hippocampus, cerebellar vermis, and corpus callosum.  
Dendritic and synaptic changes have also been observed in alcoholics (Harper and 
Corbett, 1990). In addition to volume reduction, white matter changes include 
demyelination, loss of myelinated fibers, and axonal deletion (Sullivan and Pfefferbaum, 
2005).  Thiamine deficiency and liver disease may also complicate the picture of alcohol-
induced neuropathology because these conditions produce additional neuropathological 
changes in additional structures (basal ganglia, basal forebrain, and brainstem).  The 
mechanisms for alcohol, nutritional, and/or-liver induced brain injury may overlap to a 
certain extent with the mechanisms of HIV neuropathogenesis; ie., oxidative stress, 
inflammatory cytokines, and excitoxicity (Butterworth, 1994; Crews, et al., 2004; Martin, 
et al., 2003).  Therefore, alcohol may interact with HIV in infected individuals to increase 
CNS morbidity. 
 
HIV-associated Sensory Neuropathies 
 
HIV-1 infection and treatment: Although the introduction of HAART has resulted in a 
decline in the incidence of HAD, the incidence and prevalence of peripheral nervous 
system complications resulting from HIV-1 infection has remained high. It is thought that 
the incidence of HIV-1 associated peripheral neuropathies is 30-40%, and the prevalence 
of neuropathy or PNS deficits as determined at autopsy is close to 100%. Many types of 
peripheral neuropathies are specific to HIV-1 infection, and the occurrence of each 
appears to depend on the stage of infection (Hoke and Cornblath, 2004). This section will 
focus exclusively on sensory polyneuropathies that result from both HIV-1 infection and 
anti-retroviral therapy. HIV sensory polyneuropathies usually develop in the later stages 
of the disease (advanced-symptomatic HIV infection). 
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The two common forms of sensory polyneuropathies are distal symmetric 
polyneuropathy (DSP) and antiretroviral toxic neuropathy (ATN). DSP occurs with 
advanced HIV-1 infection. ATN is a form of DSP that results from neurotoxicity caused 
by antiretroviral therapy. The clinical features of both DSP and ATN are so similar that 
the primary way to distinguish between each is to consider the recent history of 
nucleoside analogue reverse transcriptase inhibitor (NRTI) use. In both DSP and ATN, 
the initial symptoms are pain and burning sensations that begin in the toes and feet, and 
progress up the legs. The disease rarely extends to the hands. Examination is used to 
confirm the distal loss of sensory function. 
 
The prominent pathological feature of DSP and ATN is primarily distal axonal 
degeneration of unmyelinated fibers, although myelinated fibers are also affected. 
Demyelinated and remyelination rarely occurs. Degeneration is largely limited to distal 
axons, as minimal degeneration of dorsal root ganglia (DRG) neurons is observed. 
 
The mechanisms of HIV-1-associated DSP are unknown. One hypothesis is that 
neurotoxicity is caused by the actions of viral proteins, such as gp120. Evidence supports 
both indirect and direct actions on sensory neurons for gp120-induced neurotoxicity. It 
has been shown that the binding of gp120 to the CXCR4 chemokine receptor of Schwann 
cells causes the release of a CCR5 ligand, RANTES. This ligand in turn binds to CCR5 
receptors of sensory neurons causing TNF-α mediated neuritic degeneration and 
apoptotic cell death (Keswani et. al., 2003a). Additionally, it has been shown that gp120 
can bind directly to chemokine receptors on sensory neurons thereby triggering 
intracellular calcium signaling that result in neurotoxicity (Oh et. al., 2001). The 
mechanism underlying ATN appears to be through the ability of antiretroviral agents to 
cause mitochondrial dysfunction and energy failure (Keswani et. al., 2003b).  
 
Alcohol Polyneuropathy  
 
Polyneuropathy is also a frequent complication of chronic alcoholism. Reports vary as to 
the exact incidence of alcoholic polyneuropathy, which may be approximately 50%. For 
example, Zambelis et. al. (2005) reported that polyneuropathy was diagnosed in 58.2% of 
the study’s subjects, and Vittadini et. al. (2001) reported that 48.6% of the subjects had 
some degree of alcoholic polyneuropathy. The total lifetime amount of alcohol 
consumption and the duration of excessive alcohol use are associated with the clinical 
expression of alcoholic polyneuropathy. 
 
The clinical symptoms of alcoholic polyneuropathy are similar to those shown for HIV-
associated sensory neuropathies (Vittadini et. al., 2001). When presented, the initial 
symptoms are distal pain and burning sensations of the feet. Sensory symptoms may 
progress up the legs. In severe cases, there may be sensory loss and tingling in the hands. 
Furthermore, and in keeping with its similarity to DSP and ATN, the main pathologic 
feature of alcoholic neuropathy is distal axonal degeneration involving both myelinated 
and unmyelinated fibers (Koike et. al., 2001). Indeed, alcohol abuse and dependence is a 
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significant risk factor in the development of sensory neuropathy in HIV-infected 
individuals (Lopez et. al., 2004). 
 
The pathogenesis of alcoholic polyneuropathy is little understood, but may result from a 
complex series of interactions that include direct ethanol neurotoxicity, nutritional 
deficiencies resulting from chronic, excessive alcohol abuse, and perhaps genetic 
susceptibility. The role of nutritional deficiencies that result from chronic alcohol abuse, 
especially the role of thiamine deficiency, in the development of alcoholic peripheral 
neuropathy has been difficult to separate from the study of direct neurotoxic actions of 
alcohol because of the strong association of nutritional deficiencies in chronic alcoholics. 
However, a study of alcoholic polyneuropathy in patients with normal thiamine status 
found that sensory-dominant involvement with prominent neuropathic pain was 
characteristic of alcoholic neuropathy in the absence of thiamine deficiency (Koike et. al., 
2001). This study supports a role of a direct neurotoxic effect by alcohol or its 
metabolites in the development of alcoholic polyneuropathy.  
 
The biological mechanisms for the direct effect of alcohol neurotoxicity in causing 
alcoholic polyneuropathy are not known and need to be fully explored. Given that 
excessive alcohol exposure can produce oxidative stress and the generation of reactive 
oxygen species similar to the consequences of exposure to antiretroviral agents, it is 
tempting to postulate that ethanol-induced mitochondrial dysfunction may serve a role in 
the development of alcoholic polyneuropathy. Supporting a role for both genetic 
predisposition and in particular the accumulation of the ethanol metabolite acetaldehyde, 
Masaki et. al. (2004) have found that individuals carrying a specific polymorphism of the 
aldehyde dehydrogenase-2 gene that has reduced ability to metabolize acetaldehyde may 
be at increased risk for developing alcoholic polyneuropathy. Employing an animal 
model to study nociception due to alcoholic neuropathy, Dina et. al. (2000) have reported 
that protein kinase C signaling pathways mediate the pain response of alcohol-induced 
hyperalgesia. 
 
The need for further research on the biological mechanisms of alcohol-related 
polyneuropathy is even more compelling in the face of polyneuropathies associated with 
HIV-1 infection and antiretroviral therapies.  The similarities in clinical presentations and 
neuropathologies suggest that there may be a common, perhaps synergistic mechanism 
underlying the development of sensory polyneuropathy. However, research on HIV-1 
associated DSP also suggests that other independent mechanisms may underlie the 
development of sensory polyneuropathy.  Elucidating the independent and possibly 
synergistic mechanisms by which alcohol, HIV, and antiretroviral medications damage 
peripheral nerves  will set the stage for the development of new therapeutics and 
significant improvements in quality of life for affected individuals.  
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2.  Current Research   
 
Interactive effects of alcohol and HIV infection on the CNS:  Evidence from 
neuroimaging 
 
There is now a relatively large literature using multiple imaging modalities to define the 
separate structural and functional consequences of HIV infection or chronic alcohol 
consumption on the brain.  HIV infected individuals have been found to have 
abnormalities in the basal ganglia, frontal cortex and white matter, as well as other 
cortical and subcortical regions using magnetic resonance imaging (MRI), proton 
magnetic resonance spectroscopy (MRS), positron emission tomography (PET), diffusion 
tensor imaging (DTI), and functional magnetic resonance imaging (see e.g., Meyerhoff, 
2001; Navia and Rostasy, 2005; Pfefferbaum, et al., 2002; Thompson, et al., 2005, 2006; 
Tucker, et al., 2004).  
 
More specifically, MRI detected ventricular enlargement, global atrophy, frontal white 
matter and caudate volume loss, and cortical and callosal thinning (see Pfefferbaum, et al, 
2002 for review; Thompson, et al., 2005, 2006) in symptomatic HIV cases.  MRS, which 
measures brain chemistry by analyzing metabolite concentrations and ratios, has proven 
to be particularly sensitive to HIV progression.  Studies have shown reductions in N-
acetyl-aspartate (NAA), a marker of neuronal injury, and increases in glial markers of 
inflammation and membrane damage, i.e., myo-inositol (MI) and choline (Cho/creatine 
(Cr) ratios, which correlate with increasing dementia (Meyerhoff, 2001; Navia and 
Rostasy, 2005; Tucker, et al., 2004).  These changes were most prominent in the basal 
ganglia, frontal cortex white matter, and thalamus.  DTI, a relatively new method that 
examines the integrity of white matter bundles and microstructure by measuring 
anisotropic diffusion of water molecules, detected subtle white matter changes in tissue 
of HIV seropositve patients that appeared normal with conventional MRI (see Navia and 
Rostasy, 2005; Pfefferbaum, et al., 2002; Sullivan and Pfefferbaum, 2003 Tucker, et al., 
2004 for reviews). Reductions in white matter anisotropy were found in periventricular 
white matter, corpus callosum, frontal and parietal white matter, and internal capsule.  
Furthermore, measures of white matter microstructure correlate well with CD4 counts 
and viral load, and have been used to identify structural changes in neurologically intact 
patients (Navia and Rostasy, 2005). FMRI, which has the advantage of simultaneously 
linking cognitive function to increases or decreases in brain activation, identified 
increased activation in the parietal and frontal cortices during a working memory task in 
asymptomatic and symptomatic HIV positive patients (Tucker, et al, 2004).  Thus, MRS, 
DTI, and fMRI may be particularly important for exposing early neurological 
involvement. 
 
Brain changes following chronic alcohol consumption have also been observed using 
multiple neuroimaging methods.  MRI demonstrated reduced gray and/or white matter 
volume in the frontal cortex, corpus callosum, temporal lobes, hippocampus, pons, 
cerebellum, mammillary bodies, caudate, putamen, and n. accumbens (Cardenas, et al., 
2005; see Pfefferbaum, et al., 2002; Sullivan, 2000; Sullivan, et al., 2005; Sullivan and 
Pfefferbaum, 2005 for reviews).  As mentioned above, nutritional deficiency has been 
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implicated in the subcortical changes in the thalamus, mammillary bodies and 
hippocampus.  Cross-sectional MRS studies in chronic heavy drinkers and recently 
detoxified alcohol-dependent individuals show reduced NAA and/or choline levels in the 
frontal cortex gray and white matter, thalamus, and cerebellum with increases in myo-
inositol in the thalamus, brainstem, anterior cingulate, and frontal and parietal regions 
(Durazzo, et al., 2004, 2006; Meyerhoff, et al, 2004; Pfefferbaum, et al., 2002; 
Schweinsburg, et al., 2000, 2001). Continued heavy drinking over two years is associated 
with longitudinal decreases in NAA, myo-inositol, and choline in white matter, consistent 
with ongoing axonal injury and demyelination.  Recovery from alcoholism produces 
restoration of brain volume and increases in NAA, myo-inositol, and choline-containing 
metabolites (Mason, et al., 2005; Sullivan and Pfefferbaum, 2005).  Deficits in anisotropy 
in the corpus callosum of alcoholic men and women were detected by DTI, suggesting 
disruption of cytoskeletal integrity (see Pfefferbaum, et al., 2002; Sullivan and 
Pfefferbaum, 2003, 2005 for reviews).  FMRI uncovered differences in functional 
activation of frontal, parietal, and frontocerebellar regions in alcoholics compared to 
controls during working memory (Desmond, et al., 2003; Pfefferbaum, et al., 2001; 
Tapert, et al., 2001) or proactive interference tasks (De Rosa, et al., 2004) and 
inefficiency in cortical cerebellar circuits on a motor task (Parks, et al., 2004). 
 
Taken together, the neuropathological and in vivo neuroimaging data suggest that HIV 
infection and chronic alcohol abuse affect many of the same brain regions, particularly 
the frontal lobes, corpus callosum, basal ganglia, brainstem, and cerebellum (see 
Meyerhoff, 2001; Pfefferbaum, et al, 2002; Sullivan, et al., 2005).  However, despite 
these overlapping areas of damage, to date, only a few studies have used imaging 
technologies to examine the additive or interactive effects of these two diseases on brain 
structure and function. A phosphorous MRS study found a cumulative, but not interactive 
effect of HIV and alcoholism as measured by a stepwise progression of decreased white 
matter phosphodiester and phosphocreatine (from mild to severe: alcoholism alone, HIV 
alone,   alcoholism + HIV;(Meyerhoff, et al., 1995).  An interactive effect of HIV and 
alcoholism was found using MRSI to assess the integrity of the superior parietal-occipital 
cortex (Pfefferbaum, et al., 2005). Only the HIV-infected individuals with comorbid 
alcoholism had significant decreases in NAA and Cr peaks relative to controls, whereas 
neither alcoholism nor HIV alone resulted in parietal-occipital metabolite abnormalities.  
Another study (Pfefferbaum, et al., in press) found an interactive effect of HIV and 
alcoholism on ventricular enlargement and callosal thinning that was dependent on HIV 
disease progression.  In individuals with an AIDS-defining event or low CD4 counts 
(<200mm3),alcoholism comorbidity significantly exacerbated volume deficits in the 
corpus callosum and frontal and body regions of the ventricles compared to HIV-infected 
individuals without AIDS or alcohol abuse.  Thus, while there is some evidence that 
alcohol and HIV produce synergistic effects on brain morbidity, more research is needed 
to identify the targets of combined vs. separate effects of these diseases on different brain 
regions in order to have a better understanding of cellular and molecular mechanisms of 
these interactive effects. 
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Interactive effects of alcohol and HIV infection on the CNS:  Evidence from 
neuropsychological studies 
 
Neuropsychological deficits have been measured in HIV-infected patients since the early 
onset of the epidemic when the progressive brain disorder referred to as the AIDS 
dementia complex (ADC) or HIV-associated dementia (HAD), first emerged.  These 
neuropsychological deficits involve motor functioning, psychomotor skills, information 
processing speed, sustained attention, verbal and nonverbal learning and memory, 
executive functions, abstract reasoning, verbal fluency and visuoconstructive skills 
(Lojek and Bornstein, 2005; see Meyerhoff, 2001; Navia and Rostasy, 2005; 
Pfefferbaum, et al., 2002 for reviews).  Attempts have been made to classify subtypes of 
HIV-related cognitive functioning based on either “neuropathological” systems, e.g., 
frontal-subcortical circuitry, or on the severity of cognitive deficits and their interference 
with daily functioning (Lojek and Bornstein, 2005; Navia and Rostasy, 2005).  These 
latter classification systems, based on a continuum of severity, arose in the era of 
HAART, which had the effect of producing milder forms of cognitive impairment in 
which the memory loss, motor processing deficits, and decreases in other functions were 
less pronounced.  However, recent evidence found that cognitive impairment is present in 
30% of HIV-infected individuals on stable antiretroviral therapies (see Navia and 
Rostasy, 2005), suggesting that multiple factors such as aging and alcohol/substance 
abuse could exacerbate the cognitive impairments in long-time HIV survivors.  
 
There is a long history of research on neuropsychological deficits associated with chronic 
alcoholism (see e.g., Oscar-Berman, 2000; Parsons, et al., 1987; Pfefferbaum, et al., 
2002; Sullivan, 2000 for reviews).  These studies have shown that recently detoxified 
alcoholics have significant deficits on measures of executive functions, short-term 
memory, visuospatial functions, and gait and balance.  Although there is some recovery 
between one week and one month of sobriety (Durazzo, et al., 2006), deficits persist, 
particularly in problem solving, short-term memory, visuospatial abilities and perceptual 
and motor skills (Sullivan, et al., 2000a; 2002)   Recovery over longer periods results in 
continued improvement of certain functions, but in women, the gait and balance problems 
remain even after several years (Rosenbloom, et al., 2004; Sullivan, et al., 2000b). 
Chronic heavy drinkers who have never been in treatment also show significant 
impairment on measures of working memory, processing speed, attention, executive 
function, and balance (Meyerhoff, et al., 2004). 
 
Research on the combined effects of HIV infection and chronic alcohol abuse on 
cognition is limited, but the available studies are beginning to more consistently show 
additive and/or interactive effects of HIV and alcohol on neuropsychological 
performance.  An early study by Bornstein and colleagues (1993) found independent 
effects of alcohol abuse and HIV infection on neuropsychological performance.  
However, in a later study, this same group of investigators found that a previous history 
of alcohol abuse in currently abstinent HIV infected individuals had interactive effects on 
verbal reasoning, auditory processing, and reaction time (Green, et al., 2004). 
Electrophysiological measures demonstrated an additive effect of HIV infection and 
alcohol abuse on the latency of the auditory P3A evoked potential, which is a marker of 
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frontal lobe function (Fein, et al., 1995, 1998).  More recent studies of 
neuropsychological function found compounded effects of HIV and alcoholism in 
clinically nondemented individuals on attentional allocation, visuospatial construction, 
visual immediate memory, and finger dexterity (fine finger movement, Digit Symbol 
Substitution test; (Eisen, et al., 2004; Sassoon, et al., 2004; Schulte, et al., 2005).  In a 
large sample of African American men (310 HIV-, 187 HIV+) divided into light, 
moderate, and heavy drinkers, HIV+ heavy drinkers performed more poorly on tests of 
psychomotor speed, reaction time, and motor speed than the other HIV positive groups 
(Durvasala, et al., 2006). Finally, in a study of currently heavy and light drinking 
individuals with either HIV+ or HIV- serostatus (Rothlind, et al., 2005), synergistic 
effects were seen in the HIV+ heavy drinking group on several measures of visual 
attention, motor dexterity, and speed (Trail Making Test A, Grooved Pegboard).  
Additional analyses showed better neuropsychological performance in HIV+ groups with 
antiretroviral treatment and viral suppression (defined as viral load below 400 copies/ml), 
across all levels of alcohol consumption. Heavy alcohol use and executive functioning 
difficulties were associated with decreased medication adherence in the HIV+ group.  
However, the relationship between alcohol-related adherence problems and progression 
of cognitive decline was not addressed in this study. Thus, a growing body of literature 
supports an additive and/or synergistic effect of alcohol consumption and HIV infection 
on neuropsychological performance. 
 
3.  Research Opportunities 
 
Based on the prior review, it is becoming clearer that alcohol and HIV infection produce 
deleterious interactive effects on neurocognitive function and brain structural and 
functional integrity.  The mechanisms for these synergistic effects, however, are 
unknown.  Several areas of future research using neurocognitive and neuroimaging 
techniques could lead to a better understanding of the progression of brain morbidity 
associated with these two combined diseases, as well as the mechanisms for these brain 
and cognitive changes.  First, neuroimaging technologies could be used to identify in 
vivo the separate and or combined pathological mechanisms of HIV infection and alcohol 
neurotoxicity.  Heavy alcohol consumption generates its own mechanisms of brain 
damage (e.g., excitotoxicity, oxidative stress, immune responses) some of which are 
similar to those hypothesized for HIV-induced neuropathogenesis.  When the two 
diseases are combined, the degenerative process in the brain may be augmented.    
Neuroimaging technologies such as MRI and DTI could be used to devise 
models/markers of brain injury (e.g., inflammation, neuronal injury, white matter 
integrity, cellular/membrane function) that can be correlated with neuropsychological 
function to identify the interactive patterns and mechanisms of neurodegenerative and 
cognitive decline in HIV-infected heavy alcohol users.   
 
A second area of research is the relationship among alcohol’s role in nonadherence to 
antiretroviral therapy, its potential interference with bioavailability of the antiretroviral 
medications systemically and in the brain, and the subsequent development of drug 
resistant HIV. As mentioned earlier, the introduction of HAART therapy has reduced the 
occurrence of HIV-related opportunistic infections and encephalitis in the CNS.  Despite 
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the increased survival rates, HIV neuropathogenesis and cognitive impairment continue 
to surface due to several drug-related factors, including toxicity, poor CNS penetrance, 
and the evolution of drug resistant strains of HIV virus (Langford, et al., 2003).  Chronic 
alcohol drinking may contribute to these drug-related pressures by preventing medication 
compliance and/or interfering with bioavailability of the drug in the CNS.  Thus, drug 
resistant HIV infection combined with alcohol’s direct neurotoxicity would be another 
potential mechanism of the negative combined effects of these two diseases on brain 
morbidity in HIV-infected alcoholics or heavy drinkers.  Biomarkers of viral burden, 
immunosupression, and immune activation (see e.g, Langford, et al., 2003; Navia and 
Rostasy, 2005) could be combined with neuroimaging and neuropsychological measures 
to determine the relationship between alcohol-related nonadherence, CSF or plasma 
biomarkers of HIV activation, and decline in brain and cognitive functioning in HIV- 
infected heavy drinkers.   Studies of alcohol’s effects on bioavailability of the drug, 
particularly how it affects pharmacokinetics and entry into the brain, are also needed. 
 
A third line of research is the interaction of aging, HIV, and alcohol consumption on 
progressive neurological injury in chronically HIV-infected persons.  Since the advent of 
HAART therapy, many HIV infected individuals will reach a normal life expectancy.  As 
a result, aging, which has been a significant interactive factor in alcohol-induced brain 
damage (Pfefferbaum, et al., 1992), has also been shown to impact the progression of 
HIV-related CNS disease (Chang, et al., 2004; Navia and Rostasy, 2005).  In a recent 
review, Pfefferbaum, et al. (2002) pointed out that several brain regions, including the 
frontal lobes, corpus callosum, basal ganglia, pons, and cerebellum, are affected by aging, 
HIV, and alcoholism.  Therefore, it may be important to study the combined and/or 
additive effects of HIV infection, chronic alcohol consumption, and aging on the 
progression of cerebral dysfunction using neuroimaging and neuropsychological 
techniques.   
 
Finally, recent epidemiological evidence revealed that at the end of 2003, 7074 
adolescents and young adults, aged 13 to 24 at the time of diagnosis, were living with 
AIDS in the United States (Rangel, et al., 2006).  Furthermore, of this group, the burden 
of HIV and AIDS fell most heavily on black and Hispanic youth.  Although  these data 
indicate that the number of infected youth  is small compared to the adult HIV- infected 
population, the interaction of alcohol consumption and HIV infection on cognitive and 
neurological impairment in adolescents is an understudied area that may be worthy of 
consideration for future research.  It is well known that alcohol consumption and binge 
drinking is common among teens.  Recent cross-sectional neuroimaging studies have 
found reduced hippocampal and frontal cortex volumes (DeBellis, et al., 2000, 2005; 
Nagel, et al., 2005), as well as increased brain activation on a spatial working memory 
task (Tapert, et al., 2004) in alcohol abusing youths.  In infants, children, and adolescents 
infected perinatally or early in postnatal life, the central nervous system manifestation of 
HIV is referred to as HIV-1 associated progressive encephalopathy (PE).  
Neuropathological, neurocognitive and neuroimaging studies of PE, conducted largely in 
children between 2 months and 8 years of age, indicate that the clinical presentation and 
course of PE may be very different from adult HAD/ADC(Mintz, 1994; States, et al., 
1997).  It has been suggested that these differences may be due the effect of HIV on the 
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developing nervous system, or the manner in which the immature immune system 
responds to the infection or treatment (Sanchez-Ramon, et al, 2002; Schwartz and Major, 
2006; States, et al., 1997).  As with adults, the introduction of antiretroviral therapy has 
improved neurocognitive function in children who acquired HIV perinatally. However, a 
significant percentage of children receiving HAART  still display neurocognitive decline 
(Shanbhag, et al., 2005).  Since brain development continues through adolescence, a time 
of risky behaviors including drinking and sex, it may be important to explore the 
combined or additive effects of alcohol and HIV infection on brain morbidity in HIV-
infected youth who are drinking heavily.  Furthermore, mechanisms of the combined 
effect of alcohol and HIV on brain dysfunction in youth may be different and should be 
explored.   
 
 Key Issues and Opportunities:  
 

• Longitudinal studies using neuroimaging measures as biomarkers of 
neuropathological decline to disassociate the separate and combined effects of 
alcohol neurotoxicity and HIV infection on neuropathogenesis and cognitive 
decline in HIV infected heavy drinkers. 

 
• Longitudinal studies combining neuroimaging and neuropsychological measures 

to determine the relationship between alcohol-related nonadherence, CSF or 
plasma biomarkers of HIV activation, and decline in brain and cognitive 
functioning in HIV infected heavy drinkers. 

 
• Studies on the interaction of aging, HIV, and alcohol consumption on progressive 

neurological injury in chronically HIV-infected persons.   
 

• Studies on the combined or additive effects of alcohol and HIV infection on brain 
morbidity in HIV-infected youth.   

  
• Research on possible synergistic effects of alcohol and HIV-1 infection on 

metabolism and other neurobiological processes within the brain and their role in 
the development of HIV-associated dementia (HAD).  

 
•  Animal research to explore the independent, additive, and possible synergistic 

effects of alcohol, HIV, and antiretroviral medications on peripheral nerves. 
 

• Studies examining the role of mitochondrial dysfunction in the development of 
sensory polyneuropathy, including the roles of oxidative stress, energy failure, 
apoptotic events, and calcium signaling. 

 
• Research on the role of chemokine receptors and cytokine signaling in the 

development of sensory polyneuropathy. 
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G.  Special Emphasis Area:  Alcohol and HIV-Induced Effects on the 
     Microvascular Endothelium 
 
 
1.  Introduction and Background 
 
The existence of the blood-brain barrier (BBB) has been known for over 100 years, yet 
until recently the molecular and cellular biology of the BBB has not received a great deal 
of attention. With the recognition that BBB dysfunction is associated with HIV 
neuropathogenesis, the brain microvascular endothelium has become a focal point for 
research on HIV/AIDS-associated encephalitis and dementia (HIVE/HAD).  Alcohol 
abuse is common among HIV-infected individuals and over 20% develop HIVE/HAD.  
Alcohol and HIV independently and together have profound effects on the CNS.  Several 
studies have demonstrated that exposure to ethanol may both increase susceptibility to 
HIV infection and stimulate HIV replication in infected cells.  Ethanol also contributes to 
impaired oxidative metabolism in the brains of AIDS patients.  Although leakage has 
been reported, macroscopically very little change is apparent in BBB of HIV-infected 
patients.  Certain HIV-specific proteins (nef) have been shown to induce apoptosis in the 
microvascular endothelial cells of the BBB.  Nevertheless, as research described below 
demonstrates, seemingly small changes in structure have pronounced downstream effects 
on all aspects of BBB function. The BBB is composed of specialized endothelial cells 
surrounded by astrocytes and a basement membrane. Pericytes and neurons are in close 
proximity.  The term ‘neurovascular unit’ aptly describes this unique structure.  
Microvascular endothelial cells of the BBB are distinguished from those in non-neural 
vascular tissue by the presence of tight junctions which hold them together and limit the 
flow of molecules from the blood to the brain. Alcohol partitions easily across the BBB 
and in doing so, gains access to the CNS.  Alcohol activates the microvascular 
endothelium of the BBB and interferes with signaling and transport functions.  By 
disrupting BBB function, alcohol may facilitate HIV access to the CNS and contribute to 
neuronal damage.   
 
2.  Current Research:  RFA: Effects of Alcohol on HIV Invasion Across the Blood 

Brain Barrier (BBB) or Placental Barrier (PB) 
 
Alcohol use is common among HIV-infected individuals. Because the effects of ethanol 
exposure on HIV translocation across the BBB and PB were not known, NIAAA released 
an RFA in October 2001 to encourage research leading to the development of new 
approaches, technologies, and methods to examine the effects of ethanol on HIV invasion 
across the blood brain barrier.  Research proposals designed to increase understanding of 
how ethanol consumption altered the physical and immunological properties of the 
blood-brain or placental barriers, with special attention to how anti-retroviral therapies 
for HIV could be affected, were encouraged.  The development of in vitro models was 
seen as a prerequisite for understanding neurodegenerative pathology associated with 
alcohol and HIV synergism or the prevention of the perinatal transmission of HIV.  Since 
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alcohol is a commonly used drug in HIV-infected persons, evaluation of the exacerbating 
effects of ethanol on HIV neuroinvasion is important and necessary before an appropriate 
therapeutic intervention strategy can be designed. This RFA attempted to stimulate 
research which focused more specifically on learning about how alcohol use might alter 
the nature of the BBB and promote development of HIVE/HAD.   
    
Suggested areas of focus were the following:   
 

• The combined effects of alcohol and HIV on microvascular structure/function 
• The impact of alcohol's immunosuppressive effects on BBB structure/function 
• The effect of alcohol on T-cell maturation 
• Isolation, characterization and maintenance of  brain microvascular endothelial 

cells (BMVEC) 
• Use of BMVEC from gene modified or knockout animals 
• Culturing astrocytes and other relevant cells lines 
• Use of support cell lines from gene modified or knockout animals 
• Performance of perfusion devices and transwell devices 
• Development of scaffolding materials and biocompatible substrates 
• Improvement of standardization and quality control 
• Comparison with in vivo models 
• Application of analytical techniques 
 

A total of 27 applications were submitted in response to the RFA.  Of these, 11 (10 R21s, 
1 R01) applications were funded.  The majority dealt with alcohol and HIV-induced 
effects on the BBB; one application focused on the placental barrier.  The following is a 
summary of significant research findings from investigators funded under the RFA. 
 
Appreciation for the complexity of both the structure and function of the BBB has grown 
substantially since the RFA was promulgated.  Once considered a largely impenetrable 
barrier separating the CNS from blood, the BBB is now viewed as a regulatory interface 
through which immune cells, drugs, cytokines, nutrients and viruses and their products 
pass into and out of the CNS.   Interestingly, the BBB is permeable to acetaldehyde, the 
primary metabolite of ethanol. And while aldehyde dehydrogenase is present in 
microvascular endothelial cells, this metabolic barrier is quickly saturated resulting in 
significantly elevated brain acetaldehyde levels.  The BBB performs a secretory function 
as well, producing neuroactive and immunoreactive substances. Whereas it had been 
thought that HIV access to the CNS occurred via infected immune cells (primarily 
macrophages), free virus and viral products such as gp120 and tat cross the BBB.  Many 
of the transport processes used in other cells are operative in microvascular endothelial 
cells, including saturable transport systems, membrane diffusion, diapedesis, and 
endocytosis.  As pointed out in a recent review by Banks, et al., the BBB is minimally 
disrupted in neuroAIDS; however nearly every functional aspect is involved or affected 
by HIV.  Clearly there are multiple mechanisms whereby infected immune cells, free 
virus and viral proteins gain access to the CNS, raising the question as to the whether 
prior or concurrent alcohol use independently affects one or more of these pathways, 
thereby facilitating infectivity.   
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New insight into BBB integrity has been forthcoming as the result of the work of 
Persidsky et al. Using in vitro cultures of brain microvascular endothelial cells 
(BMVECs), they demonstrated disruption of tight junctions (TJ) as indicated by a down-
regulation of TJ proteins, claudin-5 and occludin.  Because small G proteins (such as 
Rho) can play a role in BMVEC TJ assembly, an artificial BBB system explored the 
relationship among TJs, Rho/Rho kinase (RhoK) activation, and transendothelial 
monocyte migration. Co-culture of monocytes with endothelial cells led to Rho activation 
and phosphorylation of TJ proteins.  Inhibition of Rho blocked transendothelial passage 
of infected and uninfected monocytes and restored the integrity of BMVEC monolayers. 
These results were confirmed using a variety of BMVEC transfection systems.  Thus, 
loss of TJ integrity was associated with Rho activation caused by monocyte migration, 
suggesting that Rho/ RhoK activation in BMVECs could be an underlying cause of BBB 
impairment in HIVE.  Alcohol has been shown to alter the expression of genes involved 
in cell adhesion in the frontal cortex.  Whether or not adhesive proteins forming TJ are 
similarly downregulated by alcohol is not known.  These findings suggest gene 
expression profiling might provide further insight into the molecular pathology of alcohol 
effects on the BBB.  Related research from Dr. Persidsky’s group has shown that 
products of ethanol metabolism are involved in BBB perturbation.  Acetaldehyde and the 
resulting generation of ROS activated myosin light chain kinase, thereby decreasing TJ 
tightness.  This paralleled an increase in monocyte migration across BMVECs.  This and 
other studies have shown that oxidative stress also leads to BBB compromise.   

The BBB has recently been implicated in the physiological response to narcotics.  
Investigators have identified a gene (moody) required for the formation and maintenance 
of the BBB in Drosophila.   Moody encodes a G-protein-coupled receptor (GPCR) 
involved in paracellular junction formation between the microvascular endothelial cells 
comprising the BBB.  Moody mutants produce BBB insulation defects.  Interestingly 
moody fly mutants demonstrate an increased sensitivity to cocaine and nicotine and a 
decreased sensitivity to ethanol.  Moody encodes two GPCRs that regulate cocaine 
behaviors and blood-brain barrier permeability in Drosophila.  Discovery of genes 
involved in maintenance of the BBB that also reflect changes in sensitivity to cocaine 
offers a new opportunity to study whether alcohol has similar effects on mammalian 
homologs of BBB structural integrity. These studies raise the possibility that ethanol-
responsive genes within the BBB modulate ethanol sensitivity and/or permeability. 

3.   Research Opportunities 

Role of innate and adaptive immunity in alcohol-induced CNS damage 

Very little is known about whether either innate or adaptive immunity is involved in 
alcohol-related injury in organs other than the liver.  Analogues of the Kupffer cell are 
resident within other organs, such as microglial cells in the brain and alveolar 
macrophages in the lung.  Astrocytes possess toll-like receptors (TLR) and respond to 
their ligation with cytokine production.  Astrocytes are also responsive to cytokines of the 
adaptive immune system; they apparently serve an antigen presenting function.  The 
immunologically privileged status of the CNS presents many challenges to investigating 
its response to infectious challenge and how alcohol may enhance susceptibility.  The 
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neuroimmune and neuroinflammatory cells and their associated mediators involved in 
alcohol-induced neuronal cell death have yet to be identified.  Oxidative stress plays a 
role in neuronal cell damage and death.  For example, ethanol administration plus 
injection of the HIV protein tat into the hippocampus synergistically induced the 
expression of genes encoding inflammatory proteins and increased the production of 
ROS.  The effects of alcohol on immune cell recruitment, maturation and migration, 
immunosuppression, inflammation and oxidative stress in relation to HIV encephalitis 
require clarification.  The role of innate and adaptive immunity in alcohol-induced 
damage in the CNS is an area of opportunity.  
 
Alcohol-Induced Endothelial Cell Dysfunction 
 
Long-term alcohol consumption plays a major role in the development of organ damage 
(brain, heart, liver, lung, pancreas and kidneys).  While the organs themselves have 
usually been the targets of research on alcohol-induced injury, insults to the 
microvascular endothelium as illustrated above might well be a penultimate cause of 
damage to these vital organs.  Thus additional research is needed to define the biological 
mechanisms that underlie alcohol-induced damage within the vascular beds that 
ultimately results in irreversible injury to the organs they sustain. The goals of such 
research would be to first identify the ways in which alcohol disrupts the endothelial cell 
biology unique to each vascular bed resulting in a dysfunctional phenotype and 
compromised functional integrity and secondly, to causally relate alcohol-induced 
vascular injury to end-organ damage. 
 
Alcohol is known to increase intestinal permeability to endotoxin (LPS) resulting in 
increased transfer from the intestine to the portal vein and general circulation.  Increasing 
evidence suggests that endotoxin plays a central role in the initiation of alcoholic liver 
injury via activation of Kupffer cells and up-regulation of inflammatory mediators such 
as cytokines, chemokines and adhesion molecules.  In this way, endotoxin may also 
contribute to the development of other alcohol-associated tissue/organ damage such as 
pancreatitis, acute respiratory distress syndrome (ARDS), and brain injury.  Thus 
restoring intestinal barrier integrity and blocking the transfer of endotoxin from intestine 
to the systemic circulation may mitigate alcohol-associated tissue/organ injuries. As the 
lining of the microvasculature, the endothelium plays a pivotal role as a sensor, 
transducer, and integrator of signaling processes regulating vascular homeostasis.  
Alcohol as a confounding factor in endothelial dysfunction has not been sufficiently 
explored; yet the endothelium is a primary target for harmful substances such as reactive 
oxygen species, oxidized lipoproteins, and advanced glycation end products as well as 
viruses and viral products.  
 
Recent findings indicate that alcohol directly regulates endothelial cell genes involved in 
inflammation, in maintaining vessel patency, and in cell adhesion.  Technology such as 
confocal microscopy and laser capture microscopy would permit analysis at the level of a 
single endothelial cell from human tissue specimens (such as the BBB) at various stages 
of disease and the confounding effects of alcohol on disease progression.  High 
throughput arrays would enable the visualization of patterns of gene expression within 
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various vascular beds and their differential response to alcohol.  Employing newly 
developed biomarkers of endothelial dysfunction would facilitate studies of alcohol’s 
effects and link disrupted gene expression to altered function.  Such research is expected 
to provide new insight into alcohol-induced endothelial dysfunction and the development 
of neuroAIDS.  
 

• Alcohol effects on virus-mononuclear phagocyte interactions, infectivity (BBB 
transmigration) and dissemination within the CNS 

 
• Identification of ethanol-responsive genes within the BBB that modulate ethanol 

sensitivity and/or permeability; Mammalian homologs of moody 
 

• Alcohol-induced cellular oxidative stress, BBB integrity and translocation of HIV 
and/or neurotoxic HIV proteins such as gp120 and tat to the CNS 

 
• Viral persistence/reservoirs and reinfection of peripheral tissues;  Effect of 

alcohol on viral efflux via the microvascular endothelium 
 

• Mechanisms of BBB disruption by alcohol and HIV and the temporal sequence of 
events leading to a functionally compromised BBB in neuroAIDS patients 

 
• Alcohol’s effects on the molecular transport systems within the BBB 

 
• Global genomic and proteomic analyses to characterize the brain microvascular 

endothelium 
 

• Genomic and proteomic profiles of HIV-infected BMVEC exposed to alcohol  
 

• Antiretroviral drug delivery to the CNS: Modulation of drug transporters in 
response to alcohol  

 
• Alcohol effects on neurotoxin production by HIV-infected BMVEC (glutamate, 

pro-inflammatory cytokines, chemokines, nitric oxide, ROS)  
 

• The effects of alcohol on immune cell recruitment, maturation and migration, 
immunosuppression, inflammation and oxidative stress in HIV encephalitis 

 
• Modulation of on HIV-1 co-receptor expression in human brain microvascular 

endothelial cells by alcohol and/or its metabolites 
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H.  Special Emphasis Area:  Alcohol Effects on Pulmonary Function in the HIV-

Infected Patient  
 
 
1.  Introduction and Background 

 
While the incidence of illnesses associated with HIV has decreased with the advent of 
ART, the frequency of pulmonary and other diseases not directly related to underlying 
HIV, has paradoxically begun to rise.  The incidence of opportunistic infections and 
severe respiratory disease remains high in poorer segments of the HIV-infected 
population who are not receiving or fully complying with ART.  Alcohol consumption is 
disproportionately high in the HIV-infected population, substantially worsening 
respiratory function and increasing the risk for infection with pneumocystis pneumonia, 
bacterial pneumonia and tuberculosis.  Moreover asthma, emphysema and acute 
respiratory disease syndrome (ARDS) are increasingly common in HIV-infected 
individuals.  These patients are at high risk for developing ARDS, a life-threatening form 
of respiratory failure frequently requiring mechanical ventilation.  Furthermore, both 
alcohol and HIV independently increase systemic and pulmonary oxidative stress.  
 
2.  Current Research:  Alcohol Abuse and Lung Injury 
  
Alcohol use is an independent risk factor for lung disease.  The observations by Moss et 
al. and the Emory group that alcohol abuse renders the lung susceptible to acute 
respiratory distress syndrome (ARDS) has given rise to the concept of the alcoholic lung.  
Approximately 15-25,000 people die of alcohol-related ARDS each year, a number 
comparable to liver cirrhosis-related mortality.  While chronic alcohol abuse produces no 
overt pathology, its use is associated with various subclinical events, particularly 
oxidative stress, that ultimately erode protective defenses within the lung.  These include 
increased apoptotic and necrotic cell death, decreased surfactant production, glutathione 
depletion and epithelial barrier dysfunction.  The ability of alveolar macrophages to clear 
infectious organisms via phagocytosis is compromised in the alcoholic patient.  Likewise, 
phagocytosis and other innate immune functions are impaired in macrophages from HIV-
infected individuals.  Because the effect of alcohol abuse on lung injury in HIV-infected 
patients is a relatively unexplored area of research, clinicians confronted with treating 
these critically ill patients, have few treatment options available.  Antioxidant therapy, 
GM-CSF, and glutathione supplementation are some approaches that could be explored 
in attempts to restore the protective barrier function of the epithelial airways.  Alcohol 
effects on pulmonary function in the HIV-infected patient is an area of opportunity. 
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3.  Research Opportunities 
 

• Effect of alcohol on extra-lymphoid immune effector cell populations, 
(lymphocyte subset destruction, regeneration, proliferation, maturation, and 
migration) particularly those found in association with the lungs in HIV-infected 
patients and transgenic animal models of HIV infection. 

 
• Mechanism whereby ethanol and HIV induce oxidative stress within the lung and 

how this disrupts alveolar macrophage innate immune function. 
 

• New therapeutic strategies that decrease oxidative stress and enhance lung 
function in HIV infected individuals. 
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V. PREVENTION SCIENCE 
 

  Overview  
 
The NIH/NIAAA HIV/AIDS Research Plan is focused on developing and implementing 
effective prevention strategies. These strategies include both behavioral prevention 
(reduction in risk behavior and increase in protective health behaviors) and biomedical 
prevention strategies (vaccines, microbicides, and therapeutics). Developing these 
prevention strategies requires a foundation of basic behavioral and biomedical research 
which results in an understanding of specific cultural or environmental factors that will 
influence the implementation of interventions. Research needs to be extended into high-
risk populations, particularly those with limited prevention and treatment resources. 
NIAAA has recently expanded its research in response to the changing characteristics of 
the epidemic to increase focus on women, international settings, and biological and 
behavioral aspects of adherence to antiretrovirals.  The Institute will continue to adjust its 
priorities in response to newly emerging trends in the epidemic.  

 
A. Alcohol Use and Vaccine Response 
            Adapted from presentation to AIDS Clinical Trials Network (NIAID, 2005) 
 

Introduction 
HIV infected subjects, as well as hazardous alcohol users, are at high risk of infections 
and co-morbidity with hepatitis, herpes, influenza, pneumonia, HPV, HIV, malaria, that 
could be prevented with an effective vaccine program. Unfortunately, poor immune 
responses to vaccines have been demonstrated in hazardous alcohol users from the 
general population and HIV infected individuals are also poor vaccine responders. It 
needs to be highlighted that alcohol use is widespread among HIV infected subjects. Poor 
or non-vaccine responders (i.e. alcohol users) need vaccine protocol modifications such 
as high or multiple doses.  Thus, patients with comorbidity (HIV+ alcohol) are at 
significant risk for deficient response to vaccines. No studies to date have evaluated 
vaccine responses to hepatitis, herpes, influenza, pneumonia, HPV, HIV, malaria in 
patients with dual comorbidity (HIV+ alcohol+). Consequently, vaccine protocols that 
are currently being evaluated have not controlled for, or adjusted their scheme to dual 
comorbidity. 

The suppressive action of alcohol on some aspects of the immune system, particularly on 
the humoral and cellular immune responses has been shown in numerous studies. Of 
interest, animal studies have documented a limited immune response in animals 
consuming ethanol before and during vaccination times. Incomplete immune response 
has been observed with vaccines that are dependent on the cellular as well as the humoral 
system. In addition, a recent pneumoccocal vaccination trial involving an Australian 
cohort had three Indigenous Australian adults died of invasive pneumococcal disease, 
despite vaccination with serotypes that were included in the vaccine. Two of the adults 
were alcoholics and the other had recently consumed large amounts of alcohol.   

Similar results have been observed in clinical trials with hepatitis B vaccine. While the 
seroconversion rate following hepatitis B vaccine in nonalcoholic subjects is at least 
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90%,11 response of alcoholic patients, using standard vaccination schedules, range from 
43 to 70%.12-16  The seroconversion is even lower in alcoholic patients with advanced 
liver disease.12,13,17 Thus, it can be hypothesized that alcohol consumption may down 
regulate antigen presentation and antibody production to any vaccine. Alcohol-induced 
suppression of cellular responses may also reduce the ability of the host to mount a strong 
immune response and therefore to resist HIV-1. Furthermore it can also be suggested that 
different doses or an additional boost to the vaccine schedule may need to be provided in 
alcoholic patients. Nonetheless, this strategy has several potential implications involving 
1) more side effects, 2) poorer final responses, and 3) increased costs. The public health 
implications, and possible optimal vaccination schedules to minimize vaccine failures, 
are of critical importance for effective health strategies. 

 
Alcohol and HIV  
 
As the prevalence of both HIV and alcohol is high in both developed nations and 
particularly in developing countries it is not surprising that these two co-morbidities 
would appear in the same individuals.  The overlap of HIV infection and alcohol abuse in 
any one person is especially significant because of the deleterious effects of them on 
oxidative stress and immune response. 
 
Alcohol is one of the most frequently abused substances by HIV infected individuals. In 
North America alone, it has been estimated that 650,000-920,000 people are living with 
HIV/AIDS, and a significant number of these individuals are suffering from alcohol 
abuse.18 According to Meyerhoff, approximately 29 to 60 percent of HIV-infected 
patients develop an alcohol use disorder at some point during their lives, a rate that is 
approximately three times as high as that of the general U.S. population.19 Additionally, 
current alcohol use disorders among the HIV infected population is twice that of the 
general population (12-15%). Nevertheless, almost no research has directly addressed the 
effects of heavy alcohol use on the severity of HIV disease and its progression to AIDS.   
  
Alcohol Use and Immune Response in HIV 
  
Experimental animal and human studies have demonstrated that chronic, and even acute, 
alcohol consumption results in significant changes in the immune system.  A variety of 
short and long-term alcohol-induced effects on both cell mediated and humoral immune 
response, have been observed. Impaired host defense after alcohol exposure appears to be 
linked to a combination of cellular defects, altered cytokine production, and humoral 
disarrangements. 
 
At the cellular level, in non-HIV infected individuals, decreased antigen presentation 
appears to be a key element in the ethanol-induced decrease in cell-mediated immunity.20 
Several studies have demonstrated that chronic alcohol use results in low lymphocyte 
numbers. Although the exact mechanism is yet to be defined, apoptosis has been 
suggested as the main mechanism. Lowered proliferative response of lymphocytes to 
mitogens and T lymphocyte expression of receptors can also be directly affected by 
ethanol.20 Alcohol effects on T cell proliferation are dose-dependent, and seem to be 

 69



associated with inhibition of early signaling events of calcium mobilization and/or 
decreased interleukin production.21 Current research on cytokine imbalance produced by 
alcohol is leading to new insights on the regulation of the immune system in alcoholics. 
The alcohol- induced impact on cytokine production seems to be mediated by activation 
of Nf-kappa B leading to increases in pro-inflammatory cytokine mRNA expression. A 
preferential TH2 cytokine response has been associated with alcohol use.22-24 This is of 
particular concern in HIV/AIDS, since high levels of TH2 interleukins have been 
associated with oxidative-stress induced damage and increased viral replication.20,23,25  
 
Evidence is emerging on the immunological abnormalities induced by alcohol use in non-
HIV infected individuals and in AIDS murine models. Information related to alcohol use 
and HIV infection in humans is limited and controversial. Watson and colleagues26,27 
suggested that alcohol may accelerate the development of AIDS and case reports have 
confirmed these data.28 Nevertheless, a prospective study by Kaslow29 failed to 
demonstrate a relationship between percentage of CD4 cells, progression to AIDS and 
alcohol use. Another investigation conducted by Chandiwana and colleagues30 similarly 
revealed no significant differences in mean CD4 counts between alcohol users and “non-
users”; in fact, most of the patients with CD4 <200 cells did not use alcohol (p = 0.023). 
Crum and colleagues31 confirmed that there were no significant differences in CD4 cell 
counts or cell decline among different alcohol categories during 5 years of follow-up. 
They demonstrated, however, that between 2 to 5 years post-seroconversion, there was a 
statistically significant increase in CD8 cell count among the heaviest drinkers (21 
drinks/week). In contrast, Bagsara and collaborators32 showed that alcohol use was 
associated with an increased inhibition of CD8 function and increased HIV replication. 
Recently, CD8 levels of activation (CD38+) have been recognized as strong independent 
predictors of disease progression and viral suppression in HIV infected subjects receiving 
HAART.33 Clearly, further research is needed to understand the immunological 
implications of alcohol use during the course of HIV/AIDS. 
 
HIV Vaccines and Alcohol  
 
Considering the fact that there is no cure for HIV currently available, extensive research 
is being conducted to produce a viable vaccine against HIV disease.  Vaccine-induced 
immune responses can vary substantially depending on the nature of the immunogen. The 
immune response generated by live-attenuated vaccines is generally very similar to that 
elicited by natural infection and, thus, includes both antibodies able to prevent infection 
of target cells (neutralizing antibodies) and cell-mediated immunity. Killed virus vaccines 
and purified synthetic proteins preferentially elicit neutralizing antibodies and CD4+ T-
cell responses but not CD8+ cytotoxic T lymphocytes (CTLs). Replication-defective 
virus-based vectors alone, and to a greater extent in combination with DNA, 
predominantly stimulate CTLs and CD4+ T-cell responses, although they are less 
efficient at eliciting antibodies. The importance of both humoral and cellular responses 
has been recognized during vaccine trials. Indeed, there is wide consensus that antibodies 
are crucial for preventing chronic infection, whereas cell-mediated responses can 
potentially control the infection in instances where chronicity is not abrogated. 
Antibodies may also have beneficial effects against disease progression. 
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Over the last ten years, it has also become clear that HIV-1 evades neutralizing antibodies 
through a variety of mechanisms,34-37 and there is active research aimed at discovering 
ways to overcome the apparent difficulty in stimulating a broad neutralizing antibody 
response to HIV-1. Interestingly enough, however, despite the fact that studies have 
reported alcoholics to be poor HUMORAL (antibody) responders to vaccinations, the 
correlation between HIV vaccine ineffectiveness and alcohol abuse has not been 
addressed. The only exception is a study that examined the effect of ethanol ingestion on 
the antibody and cellular specific response to gp120. Several clinical trials have been 
performed in developing countries where the prevalence of alcohol consumption is the 
highest without considering the impact of alcohol use on efficacy. 

     
Alcohol and Hepatitis Vaccine in HIV Infected Subjects  
 
In general, it is well accepted that HIV infected children and adults have suboptimal 
responses to both live and synthetic antigens as the immunodeficiency progresses.  
In one study, ID immunization with three doses of recombinant HB vaccine induced a 
positive antibody response to HB in 7 (39%) of 18 HIV-positive subjects with CD4+ 
counts ≥200 cells/mm3. Responses were boosted in 3 (50%) of 6 subjects with a history 
of prior HB immunization and new responses were induced in 4 (33%) of 12 subjects 
with no history of prior HB immunization. The latter results are comparable to published 
reports of primary HB immunization via the IM route in HIV-positive subjects. Six 
clinical trials, conducted among men having sex with men (119 HIV+, 365 HIV- 
controls), have investigated the effects of IM immunization with 3 doses of HB 
vaccine.38-42 The overall response rate among the HIV-infected group was 35% compared 
to 89% among controls. Only one study has evaluated immune response to a vaccine 
among participants with drug abuse as an additional risk factor.  In this report, an even 
poorer immune response was demonstrated. To the best of our knowledge no study has 
examined the effect of alcohol on the response to hepatitis vaccine in HIV infected 
adults.  
 

 71



 

VI  
 
APPENDICES 

 72



APPENDIX  A.       REFERENCES 
 
 
I.  OVERVIEW AND INTRODUCTION 
 
I. A:  Dimensions of the Epidemic  
 
Centers for Disease Control and Prevention (CDC, 2003).).  Characteristics of Persons 

Living with AIDS and HIV, 2001, HIV/AIDS Surveillance Supplemental Report . 
CDC  

 
Centers for Disease Control and Prevention (CDC, 2004). Year-End HIV/AIDS 

Surveillance Report for 2003. 
 
Centers for Disease Control and Prevention ((CDC, 2001a).Centers for Disease Control 

and Prevention HIV Prevention Strategic Plan Through 2005.  
 
Centers for Disease Control and Prevention (CDC, 2001b). HIV/AIDS Surveillance 

Report, 13(1):1-41, 2001. 
 
Centers for Disease Control and Prevention (CDC, 2004).Cases of HIV Infection and 

AIDS in the United States 2003, HIV/AIDS Surveillance Report   
 
Centers for Disease Control and Prevention (CDC, 2004).HIV/AIDS Surveillance Report 

Vol. 15  
 
Centers for Disease Control and Prevention CDC (2004) U.S. Centers for Disease 

Control and Prevention. Morbidity and Mortality Weekly Report - Dec 4, 2004 
 
World Health Organization (WHO, 2002) Report on the Global HIV/AIDS Epidemic: 

July 2002, (UNAIDS/WHO, Geneva, Switzerland, 2002). 
 
 
I.B: Context for Research:  Major Themes of the NIH Plan 
 
National Institutes of Health, Office of AIDS Research (NIH, 2007). National Institutes 

of Health Fiscal Year 2007 Plan for HIV-related Research: 1-31 
 
 

 73



II.  NIAAA ALCOHOL AND HIV/AIDS BIOMEDICAL RESEARCH   
 
II. A. Introduction and   Background  
 
Antunes, F. (2004). Central nervous system AIDS--related diseases. Acta 

Neurochirurgica 146(10):1071-74. 
 
Ast O. Luke W. (2004). Pharmacogenomics of HIV. Current Opinion in Molecular 

Therapeutics: 6(3):302-7. 

Avins, A.L.; Woods, W.J.; Lindan, C.P.(1994). HIV infection and risk behaviors among 
heterosexuals in alcohol treatment programs. JAMA 271(7):515-518. 

Avins, A.L.; Lindan, C.P.; Woods, W.J. (1997).Changes in HIV-related behaviors among 
heterosexual alcoholics following addiction treatment. Drug and Alcohol Dependence 
44(1):47-55.  

Bagby, G.; Stoltz, D.; Zhang, P; Kolls, J; Brown, J; Bohm, R; Rockar, R; Purcell, J; 
Murphey-Corb, l; Nelson, S . (2003). The Effect of Chronic Binge Ethanol 
Consumption on the Primary Stage of SIV Infection in Rhesus Macaques. 
Alcoholism: Clinical & Experimental Research 27(3):495-502. 

 
Bagby, GJ., Stoltz, DA., Zhang, P., Kolls, JK, Brown, J., Bohm, R.P., Rockar, R, Purcell, 

J., Murphey-Corb, M., Nelson, S., (2003). The effect of chronic binge ethanol 
consumption on the primary stage of SIV infection in rhesus macaques, Alcohol 
Clinical Experimental Research 27(3):495-502. 

  
Boscarino, J.A.; Avins, A.L.; Woods, W.J. (1995). Alcohol-related risk factors associated 

with HIV infection among patients entering alcoholism treatment: Implications for 
prevention. Journal of Studies on Alcohol 56(6):642-653. 

 
Bagasra, O., Bachman, S. E., Jew, L. . (1996). Increased HIV type-1 replication in human 

peripheral blood mononuclear cells induced by ethanol: potential immunopathogenic 
mechanisms. Journal of Infectious Diseases 173:550–558. 

 
Barbaro, G, Scozzafava, A., Mastrolorenzo, A., Supuran, C. (2005). Highly Active 

Antiretroviral Therapy: Current State of the Art, New Agents and Their 
Pharmacological Interactions Useful for Improving Therapeutic Outcome. Current 
Pharmaceutical Design 11(14):1805-43. 

 
Burnam, MA., Bing, E.G., Morton, S.C., Sherbourne, C., Fleishman, J.A., London, AS., 

Vitello, B., Stein, M., Bossette, SA. and Shapiro, M. (2001). Use of mental health and 
substance abuse treatment services among adults with HIV in the United States. 
Archives of General Psychiatry, 58, 729-736. 

 

 74

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12658116&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12658116&dopt=Abstract


Braithwaite RS, Justice AC, Chang CC, Fusco JS, Raffanti SR, Wong JB, Roberts MS.  
Estimating the proportion of patients infected with HIV who will die of comorbid 
diseases. Am J Med. 2005 Aug;118(8):890-8.  

 
Braithwaite RS, McGinnis KA, Conigliaro J, Maisto SA, Crystal S, Day N, Cook RL, 

Gordon A, Bridges MW, Seiler JF, Justice AC.  A temporal and dose-response 
association between alcohol consumption and medication adherence among veterans 
in care. Alcohol Clin Exp Res. 2005 Jul;29(7):1190-7.  

 
Brodie, C., Domenico, J., Gelfand, EW. (1994).Ethanol inhibits early events in T-

lymphocyte activation. Clin Immun & Immunopath 70(2):129-36. 
  
Bryant, K.J., Windle, M., West, S. (1997) Science of Prevention: Methodological 

Advances from Alcohol and Substance Abuse Research.  American Psychological 
Assn Washington DC 

 
Bryant, K.J., Hilton, M, Roach, D. (2002) International Perspective on Alcohol and HIV 

Prevention in Resource Limited Settings. Unpublished Manuscript National Institute 
on Alcohol Abuse and Alcoholism   

Cardenas, V. A., Studholme, C., Weiner, M. W., Meyerhoff, D. J. (2002). Detecting brain 
structure changes due to chronic alcohol consumption and HIV infection using tensor 
morphometry. 25th Annual Scientific Meeting of the Research Society on Alcoholism.  

Cardenas, V. A., Studholme, C., Weiner, M. W., Meyerhoff, D. J. (2002).Deformation 
morphometry detects brain structure changes due to chronic alcohol consumption and 
HIV infection. Research Society on Alcoholism Annual Scientific Meeting. 

Chao, L. L., Cardenas, V. A., Meyerhoff, D. J., Rothlind, J. C., Flenniken, D. L.,. 
Lindgren, J. A., Weiner, M. W. (2003). Evidence of CNS impairment in HIV patients 
on antiretroviral therapy. Neuroreport 14(16):2111-5 

Chen, W., Tang, Z., Fortina P, Patel, P., Addya, S., Surrey, S., Acheampong, E. Mukhtar, 
M., Pomerantz, RJ. (2005).Ethanol potentiates HIV-1 gp 120-induced apoptosis in 
human neurons via both the death receptor and NMDA receptor pathways. Virology 
334(1):59-73. 

 
Conigliaro, J., Justice, A.C., Gordon, A.J., McGinnis, K.A., Rabeneck, L., for the VACS 

3 Project Team. (2003).How Harmful is Hazardous Alcohol Use and Abuse in HIV 
Infection: Do Providers Know Who is At Risk? Journal of AIDS 33:521-525. 

 
Conigliaro, J.. Madenwald, T., Bryant, K., . (2004). Observational studies of alcohol use, 

abuse and outcomes among HIV infected veterans. Alcoholism: Clinical and 
Experimental Research. Alcohol Clinical and Experimental Research;28(2):313-21. 

 

 75



Cook, RL., Kraemer, K.L., Conigliaro, J., McGinnis, K., Samet, J., Gordon, A., Justice, 
A.C. (2003). A for the VACS 5 Feasibility Study Project Team. Relationship between 
Alcohol Use and Risky Sexual Behavior among Veterans with HIV Infection. 
Alcoholism: Clinical and Experimental Research.27(5):70A. 

 
Cook, R.  and Clark, D.B. (2005).  Is there an association between alcohol consumption 

and sexually transmitted diseases? A systematic review. Sexually Transmitted 
Diseases. 32(3):156-164. 

 
Cook, R.L.; Sereika, S.M.; Hunt, S.C.; . (2001).Problem drinking and medication 

adherence among patients with HIV infection. Journal of General Internal Medicine 
16(2):83-88. 

 
Cook, R.L., Pollock, N.K., Rao, A.K., Clark, D.B. (2002) Increased prevalence of herpes 

simplex virus type 2 among adolescent women with alcohol use disorders. Journal of 
Adolescent Health; 30(1):169-174. 

Cook, R.T. (1998).Alcohol abuse, alcoholism, and damage to the immune system: A 
review. Alcoholism: Clinical and Experimental Research 22(9):1927-1942.  

Cortese, M.M., M. Wolff, J. Almeido-Hill, R. Reid, J. Ketcham and M. Santosham, 
(1992). High incidence rates of invasive pneumococcal disease in the White 
Mountain Apache population, Arch Intern Med 152:2277–2282. 

 
Crosby, R. DiClemente, R.J, Wingood, G.M. . (2002).Predictors of infection with 

Trichomonas vaginalis: A prospective study of low income African American 
adolescent females. Sexually Transmitted Infect; 78; 360-364. 

 
Dai, Q., Zhang, J., Pruett, SB. (2005).Ethanol alters cellular activation and CD14 

partitioning in lipid rafts. Biochem Biophys Research Communication 332(1):37-42. 
 
Daniel, R., Pomerantz, R.J. (2005). ATM: HIV-1's Achilles heel? Nat Cell Biology. 

7(5):452-453.  
 
Dominguez-Santalla, MJ., Vidal, C., Vinuela, J., Perez, L.F., Gonzalez-Quintela, 

A.(2001). Increased serum IgE in alcoholics: relationship with Th1/Th2 cytokine 
production by stimulated blood mononuclear cells. Alcohol: Clinical & Experimental 
Research;25(8):1198-205.  

 
Fong, I.W., Read ,S., Wainberg, M.A, Chia, W.K., Major, C. (1994) Alcoholism and 

rapid progression to AIDS after seroconversion. Clinical Infectious  Diseases 
19(2):337-8. 

 
Gallafent, J.H. Buskin, S.E. De Turk, P.B., Aboulafia, D.M. (2005) Profile of patients 

with Kaposi's sarcoma in the era of highly active antiretroviral therapy. Journal of 
Clinical Oncology. 23(6):1253-60. 

 76

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15896296&query_hl=12


 
Goforth, H., Lupash, D., Brown, M., Tan, J., Fernandez, F. (2004) Role of Alcohol and 

Substances of Abuse in the Immunomodulation of Human Immunodeficiency Virus 
Disease: A Review. Addictive Disorders & Their Treatment. 3(4):174-182. 

 
Gonzalez-Quintela, A. Dominguez-Santalla, M.J., Loidi, L. Quinteiro, C. Perez, LF. 

(2004). Relation of tumor necrosis factor (TNF) gene polymorphisms with serum 
concentrations and in vitro production of TNF-alpha and interleukin-8 in heavy 
drinkers. Alcohol 34(2-3):273-7. 

 
Green, J., Saveanu, R., Bornstein, R. (2004).The Effect of Previous Alcohol Abuse on 

Cognitive Function in HIV Infection. Am J Psychiatry 161: 249-254. 
 
Haorah, J. Heilman, D.. Diekmann, C., Osna, N., Donohue, TM Jr., Ghorpade, A., 

Persidsky, Y. (2004). Alcohol and HIV decrease proteasome and immunoproteasome 
function in macrophages: implications for impaired immune function during disease. 
Cellular Immunology. 229(2):139-48. 

Hilton, M.E.; Maisto, S.A.; Conigliaro, J.; . (2001). Improving alcohol treatment across 
the spectrum of services. Alcoholism: Clinical and Experimental Research 25(1):128-
135. 

Holguin, F., Moss, I., Brown, L.A., Guidot, D.M.(1998). Chronic ethanol ingestion 
impairs alveolar type II cell glutathione homeostasis and function and predisposes to 
endotoxin-mediated acute edematous lung injury in rats. Journal of Clinical 
Investigation 101(4):761-768. 

Isaki, L., Kresina, TF. (2000). Directions for biomedical research in alcohol and HIV: 
where are we now and where can we go? AIDS Research & Human Retrovirus 
16(13):1197-207. 

 
Justice, A.C, Lasky, E.,  McGinnis, K.A,  Griffith, T.,  Skanderson, M., Conigliaro, J.,. 

Fultz, S.L.,  Crothers, K.,  Rabeneck, L., Rodriguez-Barradas, M.,  Weissman, SB.,  
Bryant, K., and the VACS 3 Project Team (2006) Comorbid Disease and Alcohol Use 
Among Veterans with HIV Infection: A Comparison of Measurement Strategies, 
Medical Care Supplement 

 
Kaslow, R.A., Blackwelder, W.C., Ostrow, D.G., Yerg, D., Palenicek, J., Coulson, A.H., 

Valdiserri, R.O. (1989). No evidence for a role of alcohol or other psychoactive drugs 
in accelerating immunodeficiency in HIV-1-positive individuals. A report from the 
Multicenter AIDS Cohort Study. JAMA 261(23):3424-9. 

 
Kovacs, E.J. Jerrells, T.R. Alcohol and Immunology Research Interest Group. (2004). 

Alcohol and immunology: introduction to and summary of the 2003 Alcohol and 
Immunology Research Interest Group (AIRIG) meeting. Alcohol. 33(3):171-4. 

 

 77

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Holguin+F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Moss+I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Brown+LA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Guidot+DM%22%5BAuthor%5D


Laso, F.J., Iglesias-Osma ,C., Ciudad, J., Lopez, A., Pastor, I., Orfao, A. (1999). Chronic 
alcoholism is associated with an imbalanced production of Th-1/Th-2 cytokines by 
peripheral blood T cells. Alcohol: Clinical & Experimental Research 23(8):1306-11.  

 
Liu, X. Zha, J., Nishitani, J., Chen, H., Zack, JA. (2003). HIV-1 infection in peripheral 

blood lymphocytes (PBLs) exposed to alcohol. Virology. 307(1):37-44. 
 
Lucas, G.M.; Gebo, K.A.; Chaisson, R.E.; and Moore, R.D. (2002).Longitudinal 

assessment of the effects of drug and alcohol abuse on HIV-1 treatment outcomes in 
an urban clinic. AIDS 16(5):767-774. 

 

 78



Manso, C.F. (1997). Alcohol and free radicals. Various consequences: protein synthesis, 
endocrine disorders, immunity: role of stress. Acta Medica Portuguesa 10(11):809-
17.  

 
Mason, C.M., Dobard, E., Zhang, P., Nelson, S. (2004). Alcohol exacerbates murine 

pulmonary tuberculosis. Infection & Immunity 72(5):2556-63. 
 
McArthur, J.C., Haughey, N., Gartner, S., et al.(2003). Human immunodeficiency virus-

associated dementia: an evolving disease. Journal of Neurovirology 9:205-21. 
 
Meyerhoff, D.J. (2001).Effects of alcohol and HIV infection on the central nervous 

system. Alcohol Research Health.25(4):288-98. 
 
Meyerhoff, D. J; C. Bloomer, V. Cardenas, D. Norman, M. W. Weiner and G. Fein. 
(1999). Elevated subcortical choline metabolites in cognitively and clinically 
asymptomatic HIV+ patients. Neurology; 52:995-1003. 

Meyerhoff, D. J., Cardenas, V. A. and Weiner, M. W. (2001). Chronic alcohol 
consumption and HIV infection: Effects of brain structure and metabolites. Seventh 
Annual Meeting of the International Society of Magnetic Resonance in Medicine 
2:996.  

Miguez, M.J., Shor-Posner, G., Morales, G., Rodriguez, A., Burbano, X. HIV treatment 
in drug abusers: Impact of alcohol use. Addiction Biology. 8(1):33-7. 

 
Miguez, M.J., Shor-Posner, G., Morales, G., Rodriguez, A., Burbano, X. (2001) Alcohol 

and HIV infection in the HAART era. American Clinical Laboratory ACL 20:6: 20-
22. 

 
Miguez, M.J., Shor-Posner, G., Fishman. J., Jimmey, J, Steven, R., de Pool, I.,  Katzen, 

J., Acosta, B., Moreno, J.(2005). The Overlooked Impact Of Alcohol Use On Thymic 
Volume In Hiv Infected Subjects Receiving HAART And HIV Negative Controls. 
Radiological Society of North America's 91st Scientific Assembly and Annual 
Meeting,  

 
NIAAA, 2004. Alcohol and AIDS: A GUIDE TO RESEARCH ISSUES AND 

OPPORTUNITIES    
http://www.niaaa.nih.gov/ResearchInformation/ExtramuralResearch/NIAAAResearchAreas/contents.htm 

      Access August 3. 2005  
 
Ohio State Research. (2004).Alcohol abuse history could pose problems for HIV patients  

In http://researchnews.osu.edu/archive/alcolhiv.htm 
 
Palepu, A. Horton, NJ., Tibbetts, N., Meli, S., Samet, JH. (2005). Substance abuse 

treatment and hospitalization among a cohort of HIV-infected individuals with 
alcohol problems.  Alcoholism: Clinical & Experimental Research 29(3):389-94. 

 

 79

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&term=%22Meyerhoff+DJ%22%5BAuthor%5D
http://www.niaaa.nih.gov/ResearchInformation/ExtramuralResearch/NIAAAResearchAreas/contents.htm


Pfefferbaum, A., Rosenbloom, M., Sullivan, EV. (2002). Alcoholism and AIDS: 
magnetic resonance imaging approaches for detecting interactive neuropathology. 
Alcohol Clinical and Experimental Research. 26(7):1031-1046.  

Petry, N.M.(1999). Alcohol use in HIV patients: What we don't know may hurt us. 
International Journal of STD and AIDS 10(9):561-570.  

Pomerantz, RJ. (2004)   Effects of HIV-1 Vpr on neuroinvasion and 
neuropathogenesis.DNA DNA & Cell Biology 23(4):227-38.  

 
Pomerantz, R.J. (2004). RNA interference:a potential novel therapeutic combating HIV-1 

in the central nervous system. Archivum Immunologiae et Therapiae Experimentalis. 
52(6):401-409.  

Prendergast, M. L., Urada, D., & Podus, D. (2001). Meta-analysis of HIV risk-reduction 
interventions within drug abuse treatment programs. Journal of Consulting and 
Clinical Psychology 69(3), 389-405. 

Rampalli, S., Kulkarni, A., Kumar, P., Mogare, D., Galande, S., Mitra, D., 
Chattopadhyay, S. (2003).  Stimulation of Tat-independent transcriptional 
processivity from the HIV-1 LTR promoter by matrix attachment regions. Nucleic 
Acids Res. 31(12): 3248–3256.  

 
Rodriguez-Novoa S. Barreiro P. Jimenez-Nacher I. Rendon A. Soriano V. (2005). 

Pharmacogenetics in HIV therapy. AIDS Reviews. 7(2):103-12.  
 
Rothlind, JC., Greenfield, T.  Meyerhoff, D. J., and Weiner, M. W. (2005). Lower 

neuropsychological functioning in HIV disease associated with active heavy drinking. 
In Preparation; Journal of International Neuropsychological Society 11(1):70-83. 

Samet, J.H.; Sullivan, J.B., Savetsky, J.R., .(2000). Decreased adherence to antiretroviral 
medications in HIV-infected patients with alcohol problems: Is it the alcohol? 
Journal of General Internal Medicine 15(Suppl. 1):95.  

Samet, J.H., Mulvey, K.P., Zaremba, N., and Plough, A. (1999). HIV testing in substance 
abusers. American Journal of Drug and Alcohol Abuse 25(2):269-280. 

Samet, J.H.; Friedmann, P.; and Saitz, R. (2001).Benefits of linking primary medical care 
and substance abuse benefits. Archives of Internal Medicine 161(1):85-91.  

Samet, J.H.; Freedberg, K.A.; Stein, M.D.; . (1998).Trillion virion delay: Time from 
testing positive for HIV to presentation for primary care. Archives of Internal 
Medicine 158(7):734-740.  

 80

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=12170114&query_hl=15


Samet, JH,, Freedberg, K.A., Stein, MD., Lewis, R., Savetsky, J., Sllivan, L., Levenson, 
SM., Hingson, R. (1998). Trillion virion delay: time from testing positive for HIV to 
presentation for primary care. Archives of Internal Medicine 158: 734-740 

 
Saxena, S. (1997). Alcohol, Europe and the developing countries. Addiction 92(1) 43-48.  
 
Seage, G.R. 3rd, Mayer KH, Wold, C., Lenderking, WR., Goldstein, R., Cai, B., Gross, 

M., Heeren, T., Hingson, R. (1998). The social context of drinking, drug use, and 
unsafe sex in the Boston Young Men Study. Journal of Acquired Immune Deficiency 
Syndrome and Human Retrovirology 1;17(4):368-75.  

 
Seage, G.R. 3rd, Holte S, Gross, M., Koblin, B., Marmor, M., Mayer, KH., Lenderking 

WR. (2002). Case-crossover study of partner and situational factors for unprotected 
sex. Journal of Acquired Immune Deficiency Syndrome 1;31(4):432-9. 

 
Self, RL., Mulholland, PJ., Harris, BR., Nath, A., Prendergast. MA. (2004). Cytotoxic 

effects of exposure to the human immunodeficiency virus type 1protein Tat in the 
hippocampus are enhanced by prior ethanol treatment. Alcohol Clinical Experimental 
Research 28(12):1916-24.  

 
Self ,RL., Mulholland, P.J., Nath, A., Harris, BR., Prendergast, M.A.(2004). The human 

immunodeficiency virus type-1 transcription factor Tat produces elevations in 
intracellular Ca2+ that require function of an N-methyl-D-aspartate receptor 
polyamine-sensitive site. Brain Research 995(1):39-45. 

 
Shapiro, M.F., Morton, SC., McCaffery, DF., Senterfitt, J.W., Fleishman, J.A., Perlman, 

J.F., Athey, L.A., Keesey, J.W., Glodman, D.P., Berry, S.H., and Bossette, S.A. 
(1999) Variations in care fof HIV-infected adults in the United States: results from 
the HIV Cost and Services Utilization Study. Journal of the American Medical 
Association, 28(24), 2305-2315. 

Shapiro, M.F.; Morton, S.C.; McCaffrey, D.F.; . (1999). Variations in the care of HIV-
infected adults in the United States. JAMA 281(24):2305-2315. 

Starkenburg, S., Munroe, M.E., Waltenbaugh,.C. (2001). Early alteration in leukocyte 
populations and Th1/Th2 function in ethanol-consuming mice. Alcohol: Clinical & 
Experimental Research 25(8):1221-30. 

Stein, M.D.; Hanna, L.; Natarajan, R; . (2000). Alcohol use patterns predict high-risk 
HIV behaviors among active injection drug users. Journal of Substance Abuse 
Treatment 18(4):359-363.  

Stoltz, D.A., Nelson, S., Kolls, J.K., Zhang, P., Bohm, R.P. Jr., Murphey-Corb, M., 
Bagby, G.J. (2000). In vitro ethanol suppresses alveolar macrophage TNF-alpha 
during simian immunodeficiency virus infection. American Journal of Respiratory 
Critical Care Medicine.161(1):135-40. 

 81

http://www.ingentaconnect.com/content/carfax/cadd
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10619810&query_hl=17
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10619810&query_hl=17


Szabo, G. (1997). Alcohol’s contribution to compromised immunity. Alcohol Health Res 
World;21;30-38. 

  
Thomsen, H., Kaatsch, H..J., and Asmus, R. (1994). Magnetic resonance imaging of the 

brain during alcohol absorption and elimination — a study of the rising tide 
phenomenon. Blutalkohol 31 pp. 178–185 

Veazey, RS., Lackner, A.A.(2004). Getting to the guts of HIV pathogenesis. Journal of 
Experimental Medicine 200(6):697-700.  

Wagner, J.H.; Justice, A.C.; Chesney, M.; . (2001). Patient- and provider-reported 
adherence: Toward a clinically useful approach to measuring antiretroviral adherence. 
Journal of Clinical Epidemiology 54(12 Suppl. 1):S91-S98.  

Wang, JY., Liang, B., Watson, R.R. (1997). Alcohol consumption alters cytokine release 
during murine AIDS. Alcohol 14(2):155-9. 

Watzl ,B, Watson, R.R., (1993).Role of nutrients in alcohol-induced immunomodulation. 
Alcohol Alcohol. 28(1):89-95 

Wolinsky, SM., Veazey, R.S, Kunstman, K.J, Klasse, P.J, Dufour, J., Marozsan, A.J., 
Springer, M.S, Moore, J.P. (2004). Effect of a CCR5 inhibitor on viral loads in 
macaques dual-infected with R5 and X4 primate immunodeficiency viruses. Virology 
10;328(1):19-29.  

Wood, E., Montaner, J.S., Bangsberg, D.R., Tyndall, M.W., Strathdee, S.A., 
O'Shaughnessy, M.V., Hogg, R.S. (2003). Expanding access to HIV antiretroviral 
therapy among marginalized populations in the developed world. AIDS 21(17):2419-
27.  

 
Woody, G.E., Donnel,l D., Seage, GR., Metzger, D., Marmor, M., Koblin, B.A., 

Buchbinder, S., Gross, M., Stone, B., Judson, FN. (1999). Non-injection substance 
use correlates with risky sex among men having sex with men: data from HIVNET. 
Drug Alcohol Dependence 1;53(3):197-205.  

 
World Health Organization. (1999). Highlights on Health in the Russian Federation. 
 
Wynn, G.H., Cossa, K.L., Zapor, M.J., Wortmann, G.W., Armstrong, S.C. (2005). Med-

psych drug-drug interactions update.  Antiretrovirals, part III: antiretrovirals and 
drugs of abuse. Psychosomatics 46(1): 79-87 

 
Zeldin, G. Yang, S.Q., Yin, M., Lin, HZ., Rai, R., Diehl, AM.(1996) Alcohol and 

cytokine-inducible transcription factors. Alcoholism: Clinical & Experimental 
Research. 20(9):1639-45, 

Pulmonary 
 

 82

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15381725
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=8471091&query_hl=5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15380354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15380354


II.E:  Research Opportunities:  A New Research Approach:  Bedside to Bench and   
Back Again 

 
Al-Mohri H, Cooper C, Murphy T et al. Validation of a simple model for predicting liver 

fibrosis in HIV/hepatitis C co-infected patients. HIV Medicine . 2005. Ref Type: In 
Press 

Benhamou Y, Bochet M, Martino VD et al. Liver fibrosis progression in Human 
Immunodeficiency Virus and Hepatitis C virus coinfected patients. Hepatology. 99 
A.D.;30:1054-1058. 

Fauci AS, Pantaleo G, Stanley S et al. Immunopathogenic mechanisms of HIV   
infection. Ann Intern Med. 1996;124:654-663. 

Justice, A.C.,  Tierney, W.,  Fusco, J.,  Monahan, P.O.,  McGinnis, K.,  Conigliaro, J., 
Odero, W.,  Bryant, K.,   (submitted for publication) Alcohol Consumption Among 
HIV Infected Individuals in Three Cohorts: VACS, CHORUS, and AMPATH 
Medical Care Supplement 

Justice AC, Wagner JH, Fusco GP et al. HIV Survival:  Liver function tests 
independently predict survival. Presentation at XIV International AIDS Conference, 
Barcelona, Spain . 2002. Ref Type: Abstract 

Mocroft A, Kirk O, Barton SE, Dietrich M, Proenca R, Colebunders R, Pradier C, 
D’Arminio MA, Ledergerber B, Lundgren JD.  Anemia is an independent predictive 
marker for clinical prognosis in HIV-infected patients from across Europe.  
EuroSIDA study group.  AIDS 1999 May 28;13(8):943-50. 

Moore RD, Forney D.  Anemia in HIV-infected patients receiving highly active antiretroviral 
therapy.  J Acquir Immune Defic Syndr 2002 January 1;29(1)54-7. 

Palella FJ, Moorman AC, Chmiel JS et al. Continued low morbidity and mortality among 
patinets with advanced HIV infection and their patterns of highly active antiretroviral 
therapy (HAART) usage. Abstracts of 7th Conference on Retroviruses and 
Opportunistic Infections Abstract # 755. 2000.  Ref Type: Abstract 

Palella FJ, Delaney KM, Moorman AC et al. Dramatically declining morbidity and 
mortality in ambulatory HIV- infected patients. N Engl J Med. 1998;338:853-60. 

Sullivan PS, Hanson DL, Chu SY, Jones JL, Ward JW.  Epidemiology of anemia in human 
immunodeficiency virus(HIV)-infected persons:  results from the multistate adult and 
adolescent spectrum of HIV disease surveillance project.  Blood 1998 January 1;91(1):301-8. 

 

 

 83



III. STRATEGIC PLAN AREA:  NATURAL HISTORY AND EPIDEMIOLOGY 
 
III. A.  Scientific Issues 
 
Babor T, Higgins-Biddle J, Saunders J et al. (2001). AUDIT: The alcohol use disorders 

identification test: guidelines for use in primary care (2nd ed). Geneva:World Health 
Organization. 

 
Bangsberg, D.R, Porco, TC, Kagay, C., Charlebois, E.D., Deeks, SG., Guzman, D., 

Clark, R., Moss, A. (2004). Modeling the HIV protease inhibitor adherence-resistance 
curve by use of empirically derived estimates. Journal Infectious 
Diseases.190(1):162-5.  

 
Bautista, A.P. and Wang, E. (2002). Acute ethanol administration downregulates human 

immunodeficiency virus-1 glycoprotein 120-induced KC and RANTES production by 
murine Kupffer cells and splenocytes. Life Sciences 71:371-382. 

 
Braithwaite, RS., Roberts, MS., Conigliaro J., Schechter S., Schaefer A., McGinnis K., 

Rodriguez MC, Rabenek L.,  Bryant, K., and Justice AC. (in press) Estimating the 
Impact of Alcohol Consumption on Survival for HIV+ Individuals in the Veterans 
Aging Cohort Study. Medical Care Supplement 

 
Samet, J.H., Horton, NJ., Meli, S., Dukes, K., Tripps, T., Sullivan, L., Freedberg, KA. 

(2005). A randomized controlled trial to enhance antiretroviral therapy adherence in 
patients with a history of alcohol problems Antiretroviral Therapy 10(1); 83-93. 

 
Shaffer, D.N., Njeri, R., Justice, AC., Odero, WW., Tierney, WM. (2004) Alcohol abuse 

among patients with and without HIV infection attending public clinics in western 
Kenya. East African Medical Journal 81(11):594-8. 

 
Siika AM, Rotich JK, Simiyu CJ, Kigotho EM, Smith FE, Sidle JE, Wools-Kaloustian K, 

Kimaiyo SN, Nyandiko WM, Hannan TJ, Tierney WM. An electronic medical record 
system for ambulatory care of HIV-infected patients in Kenya. 
Int J Med Inform. 2005 Jun;74(5):345-55. 

 
Tierney C, Lathey JL, Christopherson C, Bettendorf DM, D'Aquila RT, Hammer SM, 

Katzenstein DA. (2002) Prognostic value of baseline human immunodeficiency virus 
type 1 DNAmeasurement for disease progression in patients receiving nucleoside 
therapy.J Infect Dis. Jan 1;187(1):144-8. Epub 2002 Dec 13.  

 
World Health Organization (WHO, 2002) Report on the Global HIV/AIDS Epidemic: 

July 2002, (UNAIDS/WHO, Geneva, Switzerland, 2002). 
 
 

 84

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15195256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15195256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12044837&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12044837&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12044837&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15893257&query_hl=13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=15893257&query_hl=13


III. D.  Natural History and HAART 
 
Crum, R.M., Galai,, N., Cohn, S., Celentano, D.D., Vlahov, D. (1996). Alcohol use and 

T-lymphocyte substets among injection drug users with HIV-1 infection: a 
prospective analysis. Alcohol Clinical and Experimental Research 20(2):364-71. 

 
Dingle, GA. Oei, T.P. (1997). Is alcohol a cofactor of HIV and AIDS? Evidence from 

immunological and behavioral studies. Psychological Bulletin. 122(1):56-71.  
 
Chandiwana, SK., Sebit, MB., Latif, AS., Gomo, E., Acuda, SW., Makoni, F. Vushe, J. 

(1999). Alcohol consumption in HIV-I infected persons: a study of immunological 
markers, Harare, Zimbabwe. Central African Journal of Medicine 45(11):303-8. 

 
Penkower, L., Dew, MA., Kingsley, L., Zhou, SY., Lyketsos, CG., Wesch, J., Senterfitt, 

JW., Hoover, DR., Becker, JT. (1995). Alcohol consumption as a cofactor in the 
progression of HIV infection and AIDS. Alcohol 12(6):547-552. 

 
 
III.E.  Biomedical Aspects of Alcohol, AIDS, and Liver:  Treament Implications 
 
Feierman DE, Melinkov Z, Nanji AA. Induction of CYP3A by ethanol in multiple in 

vitro and in vivo models. Alcohol. Clin. Exp. Res. 2003, 27(6):981-988. 
 
Gaslightwala I, Bini EJ. Impact of HIV infection on the prevalence and severity of 

steatosis in patients with chronic hepatitits C virus infection. Hepatology 2006, 
44:1026-1032. 

 
Kakuda TN, Brinkman K. Mitochondrial toxic effects and ribavirin. Lancet 2001, 357: 

1802-1803. 
 
Sherman KE, Rouster SD, Chung RT, et al.  Hepatitis C virus prevalence among patients 

infected with HIV: a cross sectional analysis of the US adult AIDS Clinical Trials 
Group. Clin. Infect. Dis. 2002, 34:831-837. 

 
Shimada T, Yamazaki H, Mimura M, Inui Y, Guengerich FP. Interindividual variations 

in human liver cytochrome P-450 enzymes involved in the oxidation of drugs, 
carcinogens and toxic chemicals: studies with liver microsomes of 30 Japanese and 
30 Caucasians. J. Pharmacol. Exp. Ther. 1994, 270(1):414-423.   

 
Sulkowski MS, Thomas DL, Chaisson RE, et al. Hepatotoxicity associated with 

antiretroviral therapy in adults infected with HIV and the role of hepatitis B or C 
virus infection. JAMA 2000, 283:74-80. 

 
 

 85



III.F.  Special Emphasis Area:  Alcohol and HIV-related Anemia 
  
Bain BJ.  Pathogenesis and pathophysiology of anemia in HIV infection.  Current 

Opinion in Hematology 1999 March; 6(2):  89-93. 
 
Belperio PS, Rhew DC.  Prevalence and outcomes of anemia in individuals with human 

immunodeficiency virus:  a systematic review of the literature.  Am J Med 2004 April 
5; 116 Suppl 7A:  27S-43S. 

 
Buskin SE, Sullivan PS.  Anemia and its treatment and outcomes in person infected with 

human immunodeficiency virus. Transfusion 2004 June; 44 (6):826-32. 
 
Fultz SL, McGinnis KA, Vanasse KG, Berliner N, Goetz MB, Rimland D.  The 

differential association of anemia type with mortality in HIV:  An Analysis of 20,234 
Veterans in Care.  Submitted to 

 
Justice AC, Feinstein AR, Wells CK.  A new prognostic staging system for the acquired 

immunodeficiency syndrome.  N Engl J Med 1989 May 25;320(21):1388-93. 
 
Latvala J, Parkila S, Melko J, Niemela O.  Acetaldehyde adducts in blood and bone marrow of 

patients with ethanol-induced erythrocyte abnormalities.  Molecular Medicine 2001 
June;7(6):401-5. 

 
Levine AM, Berhane K, Masri-Lavine L, Sanchez M, Young M, Augenbraun M, Cohen M, 

Anastos K, Newman M, Gange SJ, Watts H.  Prevalence and correlates of anemia in a large 
cohort of HIV-infected women:  Women’s Interagency HIV Study.  J Acquir Immune Defic 
Syndr 2001 January 1;26(1):28-35. 

 
Mocroft A, Kirk O, Barton SE, Dietrich M, Proenca R, Colebunders R, Pradier C, D’Arminio 

MA, Ledergerber B, Lundgren JD.  Anemia is an independent predictive marker for clinical 
prognosis in HIV-infected patients from across Europe.  EuroSIDA study group.  AIDS 1999 
May 28;13(8):943-50. 

 
Montalto NJ, Bean P.  Use of contemporary biomarkers in the detection of chronic alcohol use.  

Medical Science Monitor 2003 December;9(12):RA285-RA290. 
 
Moore RD, Keruly JC, Chaisson RE.  Anemia and survival in HIV infection.  J Acquir Immune 

Defic Syndr Hum Retrovirol 1998 September 1;19(1):29-33 
 
Moore RD, Forney D.  Anemia in HIV-infected patients receiving highly active antiretroviral 

therapy.  J Acquir Immune Defic Syndr 2002 January 1;29(1)54-7. 
 
Neumann T, Spies.  Use of biomarkers for alcohol use disorders in clinical practice.  Addiction 

2003 December;98 Suppl 2:81-91. 
 

 86



Semba RD, Shah N, Klein RS, Mayer KH, Schuman P, Vlahov D.  Human Immunodeficiency 
Virus Epidemiology Research Study Group.  Prevalence and cumulative incidence of and 
risk factors for anemia in a multicenter cohort study of human immunodeficiency virus-
infected and un-infected women.  Clin Infect Dis 2002 January 15;34(2):260-6 

 
Semba RD, Shah N, Vlahov D.  Risk factors and cumulative incidence of anemia among HIV-

infected injection drug users.  International Journal of STD & AIDS 2002 
February;13(2):119-23 

. 
Semba RD, Shah N, Klein RS, Mayer KH, Schuman P, Gardner LI, Vlahov D, HER (Human 

Immunodeficiency Virus Epidemiology Research) Study Group.  Highly active antiretroviral 
therapy associated with improved anemia among HIV-infected women.  AIDS Patient Care 
STDS 2001 September;15(9):473-80. 

 
Sullivan PS, Hanson DL, Chu SY, Jones JL, Ward JW.  Epidemiology of anemia in human 

immunodeficiency virus(HIV)-infected persons:  results from the multistate adult and 
adolescent spectrum of HIV disease surveillance project.  Blood 1998 January 1;91(1):301-8. 

 
III. G.  Special Emphasis Area:  Modeling Alcohol-related Outcomes 
 
Braithwaite, RS., Roberts, MS., Conigliaro J., Schechter S., Schaefer A., McGinnis K., 

Rodriguez MC, Rabenek L.,  Bryant, K., and Justice AC. (in press) Estimating the 
Impact of Alcohol Consumption on Survival for HIV+ Individuals in the Veterans 
Aging Cohort Study. Medical Care Supplement 

 
IV.  STRATEGIC PLAN AREA:  ETIOLOGY AND PATHOGENESIS 
 
IV.E.  Special Emphasis Area:  Alcohol and HIV-induced Immune Modulation 
 
Bagasra O, Whittle P, Kajdacsy-Balla A, Lischner HW. Effects of alcohol ingestion on in 

vitro susceptibility of peripheral blood mononuclear cells to infection with HIV-1 and 
on CD4 and CD8 lymphocytes. 1990. Prog. Clin. Biol. Res.325:351-358. 

 
Kronfol Z, Nair M, Hill E, Kroll P, Brower K, Greden J. Immune function in alcoholism: 

A controlled study. Alcohol.Clin.Exp.Res. 1993, 17:279-283. 
 
Pinti M, Salomoni P, Cossarizza A. Anti-HIV drugs and the mitochondria. 

Biochim.Biophys.Acta 2006, 1757, epub. 
 
Wang X, Douglas SD, Peng JS, Metzger DS, O’Brien CP, Zhang T, Ho WZ. Naltrexone 

inhibits alcohol-mediated enhancement of HIV infection of T lymphocytes. J. Leuk. 
Biol. June 2006, 79:1166-1172. 

 
Zhang T, Guo CJ, Douglas SD, Metzger DS, O’Brien CP, Li Y, Wang YJ, Wang X, Ho 

WZ.  Alcohol suppresses IL-2-induced CC chemokine production by natural killer 
cells. Alcohol.Clin.Exp.Res. 2005, 29(9):1559-1567. 

 87



 
Zhang T, Li Y, Lai JP, Douglas SD, Metzger DS, O’Brien CP, Ho WZ.  Alcohol 

potentiates hepatitis C virus replicon expression. Hepatology 2003, 38:57-65. 
 
IV. F.  Special Emphasis Area:  Mucosal Immunity 
 
Bode C, Bode JC. Activation of the innate immune system and alcoholic liver disease: 

effects of ethanol per se or enhanced intestinal translocation of bacterial toxins 
induced by ethanol? Alcohol. Clin. Exp. Res. 2005, 29(11 Suppl):166S-171S.    

 
Grossman Z, Meijer-Schellerscheim M, Paul WE, Picker LJ. Pathogenesis of HIV 

infection: what the virus spares is as important as what it destroys. Nat. Med. 2006, 
12:289-295. 

 
Poonia B, Nelson S, Bagby GJ, Zhang P, Quniton L, Veazey RS.  Chronic alcohol 

consumption results in higher simian immunodeficiency virus replication in 
mucosally inoculated rhesus macaques. AIDS Research and Human Retroviruses. 
2006, 22:589-594. 

 
 
IV. G.  Special Emphasis Area:  Alcohol and Host Defense:  A New Role for 

Mitochondria In Coordinating the Anti-viral Immune Response 
 
Edelmann, K. H. et al. Does Toll-like receptor 3 play a biological role in virus 
infections? Virology 2004, 322:231-238. 
 
Hiscott J, Lin R, Nakhaei P, Paz S. MasterCard: a priceless link to innate immunity. 

Trends in Molecular Medicine 2006, 12(2):53-56. 
 
Kawai, T. et al., IPS-1, an adaptor protein triggering RIG-1- and mda5-mediated type I 

interferon induction.  Nat. Immunol. 2005, 6:981-988. 
 
Li XD, Sun L, Seth RB, Pineda G, Chen ZJ. Hepatitis C virus protease NS3/4A cleaves 

mitochondrial antiviral signaling protein off the mitochondria to evade innate 
immunity. PNAS 2005, 102 (49):17717-17722.  

 
McWhirter SM, Tenoever BR, Maniatis T. Connecting mitochondria and innate 

immunity. Cell 2005, 122(5):669-682. 
 
Meylan EM, Curran J, Hofmann K, Moradpour D, Binder M, Bartenschlager R, Tschopp 

J. Cardif is an adaptor protein in the RIG-1 antiviral pathway and is targeted by 
hepatitis C virus. Nature 2005, 437:1167-1172.   

 
Otani K, Korenaga M, Beard M, Li K, Qian T, Showalter LA, Singh AK, Wang T 

Weinman SA. Hepatitis C virus core protein, cytochrome P450 2E1, and alcohol 

 88

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Bode+C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_Abstract&term=%22Bode+JC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez


produce combined mitochondrial injury and cytotoxicity in hepatoma cells. 
Gastroenterology 2005, 128:96-107. 

 
Seth, RB, Sun L, Ea CK, Chen ZH. Identification and characterization of MAVS, a 

mitochondrial antiviral signaling protein that activates NF-κB and IRF-3. Cell 
2005:122, 669-682. 

 
Xu LG, Wang YY, Han KJ, Li LY, Zhai Z, Shu HB. VISA is an adapter protein required 

for virus-triggered IFN-β signaling. Mol. Cell 2005, 19:727-640. 
 
Yoneyama, M. et al. The RNA helicase RIG-I has an essential function in 
double-stranded RNA-induced innate antiviral responses. Nat. Immunol. 2004, 5:730-

737. 
 
IV. H.  Special Emphasis Area:  Alcohol, HIV Infection and the Nervous System 
 
Bornstein RA, Fama R, Rosenberger P, Whitacre CC, Para MF, Nasrallah HA, Fass RJ 

(1993) Drug and alcohol use and neuropsychological performance in asymptomatic 
HIV infection.  J Neuropsychiatry Clin Neurosci,  5:254-259. 

 
Butterworth RF (1994) Cerebral dysfunction in chronic alcoholism: role of alcoholic liver 

disease.  Alcohol Alcohol Suppl 1994;2:259-65. 
 
Cardenas VA, Studholme C, Meyerhoff DJ, Song E, Weiner MW (2005) Chronic active 

heavy drinking and family history of problem drinking modulate regional brain tissue 
volumes.  Psychiatry Res:  Neuroimaging, 138:115-130. 

 
Chang L, Lee PL, Yiannoutsos CT, Ernst T, Marra CM, Richards T, Kolson D, Schifitto 

G, Jarvik JG, Miller EN, Lenkinski R, Gonzalez G, Navia BA (2004) A multicenter 
in vivo MRS study of HIV-associated dementia and its relationship to aging.  
Neuroimage, 23:1136-1147. 

 
Crews FT, Collins MA, Diugos C, Littleton J, Wilkins L, Neafsey EJ, Pentney R, Snell 

LD, Tabakoff, B, Zou J, Noronha A (2004) Alcohol-induced neurodegeneration:  
When, where, and why?  Alcohol Clin Exp Res, 28:350-364. 

 
De Bellis MD, Clark DB, Beers SR, Soloff PH, Boring AM, Hall J, Kersh A, Keshavan 

MS (2000) Hippocampal volume in adolescent-onset alcohol use disorders.  Am J 
Psychiatry. 2000 May;157(5):737-44. 

 
De Bellis MD, Narasimhan A, Thatcher DL, Keshavan MS, Soloff P, Clark DB (2005) 

Prefrontal cortex, thalamus, and cerebellar volumes in adolescents and young adults 
with adolescent-onset alcohol use disorders and comorbid mental disorders.  Alcohol 
Clin Exp Res, 29:1590-1600. 

 

 89

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22De+Bellis+MD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Clark+DB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Beers+SR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Soloff+PH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Boring+AM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Hall+J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Kersh+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Keshavan+MS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Keshavan+MS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez
http://www.ncbi.nlm.nih.gov/sites/entrez
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22De+Bellis+MD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Narasimhan+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Thatcher+DL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Keshavan+MS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Soloff+P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Clark+DB%22%5BAuthor%5D


DeRosa E, Desmond JE, Anderson AK, Pfefferbaum A, Sullivan E (2004) The human 
basal forebrain integrates the old and the new.  Neuron, 41:825-837. 

 
Dina OA, Barletta J, Chen X, Mutero A, Martin A, Messing RO and Levine JD (2000) 

Key role for the epsilon isoform of protein kinase C in painful alcoholic neuropathy 
in the rat. J Neuroscience 20: 8614-8619. 

 
Desmond JE, Chen SHA, DeRosa E, Pryor MR, Pfefferbaum A, Sullivan E (2003) 

Increased frontocerebellar activation in alcoholics during verbal working memory:  an 
fMRI study.  Neuroimage, 19:1510-1520. 

 
Durazzo, TC, Gazdzinski S, Banys P, Meyerhoff DJ (2004) Cigarette smoking 

exacerbates chronic alcohol-induced brain damage:  A preliminary metabolite 
imaging study.  Alcohol Clin Exp Res, 28:1849-1860. 

 
Durazzo TC, Gazdzinski S, Rothlind JC, Banys P, Meyerhoff DJ (2006) Brain metabolite 

concentrations and neurocognition during short-term recovery from alcohol 
dependence:  Preliminary evidence of the effects of concurrent chronic cigarette 
smoking.  Alcohol Clin Exp Res, 30:539-551. 

 
Durvasula RS, Myers HF, Mason K, Hinkin C (2006) Relationship between alcohol 

use/abuse, HIV infection and neuropsychological performance in African American 
men.  J Clin Exp Neuropsychol, 28:383-404. 

 
Eisen JC, Sassoon SA, Rosenbloom MJ, Kemper C, Deresinski S, Pfefferbaum A, 

Sullivan E (2004) Disruption of motor component processes in alcoholism, HIV 
infection, and their comorbidity.  J Internat Neuropsychol Soc, 10 (S1):197. 

 
Everall IP, Hansen LA, Masliah E (2005) The shifting patterns of HIV encephalitis 

neuropathology.  Neurotox Res, 8:51-61. 
 
Evert DL, Oscar-Berman, M (1995) Alcohol-related cognitive impairments:  An 

overview of how alcoholism may affect the workings of the brain.  Alcohol Health 
Res World, 19:89-96. 

 
Fein G, Biggins CA, MacKay S (1995) Alcohol abuse and HIV infection have additive 

effects on frontal cortex function as measured by auditory evoked potential P3A 
latency.  Biol Psychiatry, 37:183-195. 

 
Fein G, Fletcher DJ, Di Sclafani V (1998) Effect of chronic alcohol abuse on the CNS 

morbidity of HIV disease.  Alcohol Clin Exp Res, 22:196S-200S. 
 
Ferrari S, Vento S, Monaco S, Cavallaro T, Cainelli F, Rizzuto N and Temesgen Z (2006) 

Human immunodeficiency virus-associated peripheral neuropathies. Mayo Clinic 
Proceedings 81: 213-219 

 

 90



Gonzalez-Scarano F, Martin-Garcia J (2005) The neuropathogenesis of AIDS.  Nat Rev 
Immunol. 2005 Jan;5(1):69-81. 

 
Green JE, Saveanu RV, Bornstein RA (2004) The effect of previous alcohol abuse on 

cognitive function in HIV infections.  Am J Psychiatry, 161:249-254. 
 
Harper C (1998) The neuropathology of alcohol-specific brain damage, or does alcohol 

damage the brain?  J Neuropathol Exp Neurol, 57:101-110. 
 
Harper C;Corbett D (1990) Changes in the basal dendrites of cortical pyramidal cells 

from alcoholic patients--a quantitative Golgi study.  J Neurol Neurosurg Psychiatry, 
53:856-61. 

 
Hoke A and Cornblath DR (2004) Peripheral neuropathies in human immunodeficiency 

virus infection. Adv. Clinical Neurophysiology 57: 195-210. 
 
Justice AC, Tierney W, Fusco J, Monahan PO, McGinnis K, Conigliaro J, Odero W, 

Bryant K (2006).  Alcohol consumption among HIV infected individual in three 
cohorts:  VACS, CHORUS, and AMPATH.  Med Care.; 44(8 Suppl 2): 

 
Kaul M, Zheng J, Okamoto S, Gendelman HE, Lipton SA (2005) HIV-1 infection and 

AIDS:  consequences for the central nervous system.  Cell Death Differ,  1:878-92.  
 
Keswani SC (2003a). Chemokine receptors on Schwann cells mediate HIV-1 gp120 

toxicity to sensory neurons. Ann Neurology 54: 287-296. 
 
Keswani SC (2003b). FK506 is neuroprotective in a model of antiretroviral toxic 

neuropathy. Ann Neurology 54: 57-64. 
 
Koike H, Mori K, Misu K, Hattori N, Ito H, Hirayama M, and Sobue G (2001) Painful 

alcoholic polyneuropathy with predominant small-fiber loss and normal thiamine 
status. Neurology 56: 1727-1732. 

 
Langford TD, Letendre SL, Larrea GJ, Maslia E (2003) Changing patterns in the 

neuropathologenesis of HIV during the HAART era.  Brain Pathol, 13:195-210. 
 
Lawrence DM, Major EO (2002) HIV-1 and the brain:  Connections between HIV-1-

associated dementia, neuropathology, and neuroimmunology.  Microbes Infect, 
4:301-8. 

 
Lojek E, Bornstein RA (2005) The stability of neurocognitive patterns in HIV infected 

men:  Classification considerations.  J Clin Exp Neuropsychol, 27:665-682. 
 
Lopez OL, Becker JT, Dew M-A, and Caldararo R (2004) Risk modifiers for peripheral 

sensory neuropathy in HIV infection/AIDS. Eur J Neurology 11: 97-102. 
 

 91



Martin PR, Singleton CK, Hiller-Sturmhofel S (2003) The role of thiamine deficiency in 
alcoholic brain disease.  Alcohol Res Health, 27:134-142. 

 
Masaki T, Mochizuki H, Matsushita S, Yokoyama A, Kamakura K and Higuchi S (2004) 

Association of Aldehyde dehydrogenase-2 polymorphism with alcoholic 
polyneuropathy in humans. Neuroscience Lett. 363: 288-290. 

 
Mason GF, Bendszus M, Meyerhoff DJ, Hetherington JP, Schweinsburg B, Ross BD, 

Taylor MJ, Krystal JH (2005) Magnetic resonance spectroscopic studies of 
alcoholism:  From heavy drinking to alcohol dependence and back again.  Alcohol 
Clin Exp Res, 29:150-158. 

 
McArthur JC, Haughey N, Gartner S, Conant K, Pardo C, Nath, Sacktor N (2003) Human 

immunodeficiency virus—associated dementia:  An evolving disease.  J Neurovirol, 
9:205-221. 

 
Meyerhoff DJ (2001) Effects of alcohol and HIV infection on the central nervous system.  

Alcohol Res Health, 25:288-298. 
 
Meyerhoff DJ, Blumenfeld R, Truran D, Lindgren J, Flenniken D, Cardenas V, Chao LL, 

Rothlind J, Studholme C, Weiner MW (2004) Effects of heavy drinking, binge 
drinking, and family history of alcoholism on regional brain metabolites.  Alcohol 
Clin Exp Res, 28:650-661. 

 
Meyerhoff DJ, MacKay S, Sappey-Marinier, D, Deicken R, Calabrese G, Dillon WP, 

Weiner M, Fein G.  (1995) Effects of chronic alcohol abuse and HIV infection on 
brain phosphorous metabolites.  Alcohol Clin Exp Res, 19:685-692. 

 
Mintz M (1994) Clinical comparison of adult and pediatric neuroAIDS.  Adv 

Neuroimmunol, 4:207-221. 
 
Navia BA, Rostasy K (2005) The AIDS demential complex:  Clinical and basic 

neuroscience and implications for novel molecular therapies.  Neurotox Res, 8:3-24. 
 
Nagel BJ, Schweinsburg AD, Phan V, Tapert SF. (2005) Reduced hippocampal volume 

among adolescents with alcohol use disorders without psychiatric comorbidity. 
Psychiatry Res. 139:181-90 

 
Oh SB (2001). Chemokines and glycoprotein120 produce pain hypersensitivity by 

directly exciting primary nociceptive neurons. J Neuroscience 21: 5027-5035. 
 
Oscar-Berman M (2000) Neuropsychological vulnerabilities in chronic alcoholism.  In 

Noronha A, Eckardt M, Warren K (eds). Review of NIAAA’s Neuroscience and 
Behavioral Research Portfolio, NIAAA Research Monograph No. 34 pp. 437-472, 
Bethesda, MD:  National Institutes of Health. 

 

 92

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Nagel+BJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Schweinsburg+AD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Phan+V%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Tapert+SF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez


Parks MH, Morgan VL, Pickens DR, Price RR, Dietrich MS, Nickel MK, Martin PR 
(2004) Brain fMRI activation associated with self-paced finger tapping in chronic 
alcohol-dependent patients. Alcohol Clin Exp Res, 27:704-711. 

 
Parsons OA, Butters N, Nathan PE (1987)  Neuropsychology of Alcoholism:  

Implications for Diagnosis and Treatment.  Guilford Press, New York. 
 
Pfefferbaum A, Adalsteinsson E, Sullivan E (2005) Cortical NAA deficits in HIV 

infection without dementia:  Influence of alcoholism comorbidity.  
Neuropsychopharmacol, 30:1392-1399. 

 
Pfefferbaum A, Desmond JE, Galloway C, Menon V, Glover GH, Sullivan EV (2001) 

Reorganization of frontal systems used by alcoholics for spatial working memory:  
An fMRI study.  Neuroimage, 14:7-20. 

 
Pfefferbaum A, Lim KO, Zipursky RB, Mathalon DH, Rosenbloom MJ, Lane B, Ha N, 

Sullivan EV (1992) Brain gray and white matter volume loss accelerates with aging 
in chronic alcoholics: a quantitative MRI study.  Alcohol Clin Exp Res, 16:1078-89. 

 
Pfefferbaum A, Rosenbloom M, Sullivan EV (2002) Alcoholism and AIDS:  Magnetic 

resonance imaging approaches for detecting interactive neuropathology.  Alcohol 
Clin Exp Res, 26:1031-1046. 

 
Pfefferbaum A, Rosenbloom MJ, Rohlfing T, Adalsteinsson E, Kemper CA, DeresinskiS, 

Sullivan EV (in press) Contribution of alcoholism to brain dysmorphology in HIV 
infection:  Effects on the ventricles and corpus callosum.  Neuroimage. 

 
Rangel MC, Gavin L, Reed C, Fowler MG, Lee LM (2006) Epidemiology of HIV and 

AIDS among adolescents and young adults in the United States.  J Adolesc Health, 
39:156-163. 

 
Rothlind JC, Greenfield TM, Bruce AV, Meyerhoff DJ, Flenniken DL, Lindgren JA, 

Weiner MW (2005) Heavy alcohol consumption in individuals with HIV infection:  
Effects on neuropsychological performance.  J Internat Neuropsychol Soc, 11:70-83. 

 
Rosenbloom MJ, Pfefferbaum A, Sullivan EV (2004) Recovery of short-term memory 

and psychomotor speed but not postural stability with long-term sobriety in alcoholic 
women.  Neuropsychology, 18:589-597. 

 
Rumbaugh JA, Nath A (2006) Developments in HIV neuropathogenesis.  Curr Pharm 

Des, 12:1023-44. 
 
Sacktor N (2002) The epidemiology of human immunodeficiency virus—associated 

neurological disease in the era of highly active antiretroviral therapy.  J Neurovirol, 
21:115-121. 

 

 93

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Parks+MH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Morgan+VL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pickens+DR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Price+RR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Dietrich+MS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Nickel+MK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Martin+PR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pfefferbaum+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lim+KO%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Zipursky+RB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Mathalon+DH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rosenbloom+MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Lane+B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Ha+CN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Sullivan+EV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez


Saitz, R (2005) Clinical practice. Unhealthy alcohol use. N Engl J Med. 2005 Feb 
10;352(6):596-607. 

 
Sanchez-Ramon S, Canto-Nogues C, Munoz-Fernandez MA (2002) Reconstructing the 

course of HIV-1-associated progressive encephalopathy in children.  Med Sci Monit, 
8:RA249-252. 

 
Sassoon SA, Eisen J, Rosenbloom MJ, Pfefferbaum A, Sullivan EV (2004) A component 

process analysis of the Digit Symbol test in HIV, alcoholism, and their comorbidity.  
J Internat Neuropsychol Soc, 10(S1):198.   

 
Schulte T, Meuller-Oehring EM, Rosenbloom MJ, Pfefferbaum A, Sullivan EV (2005) 

Differential effect of HIV infection and alcoholism on conflict processing, attentional 
allocation, and perceptual load:  Evidence from Stroop match-to-sample task.  Biol 
Psychiatry, 57:67-75. 

 
Schwartz L, Major EO (2006) Neural progenitors and HIV-1- associated central nervous 

system disease in adults and children.  Curr HIV Res, 4:319-327. 
 
Schweinsburg BC, Taylor MJ, Videen JS, Alhassoon OM, Patterson TL, Grant I (2000) 

Elevated myo-inositol in gray matter of recently detoxified, but not long-term 
abstinent alcoholics:  A preliminary MR spectroscopic study.  Alcohol Clin Exp Res, 
24:699-705. 

 
Schweinsburg BC, Taylor MJ, Alhassoon OM, Videen JS, Brown GG, Patterson TL, 

Berger F, Grant I (2001) Chemical pathology in brain white matter of recently 
detoxified alcoholics:  A 1H magnetic resonance spectroscopy investigation of 
alcohol-associated frontal lobe injury.  Alcohol Clin Exp Res, 25:924-934.  

 
Shanbhag MC, Rutstein RM, Zaoutis T, Ahao H, Chao D, Radcliffe (2005) 

Neurocognitive functioning in pediatric human immunodeficiency virus infection.  
Arch Pediatr Adoles Med, 159:651-656. 

 
States LJ, Zimmerman RA, Rutstein RM (1997) Imaging of pediatric central nervous 

system HIV infection.  Neuroimaging Clin N Amer, 7:321-339. 
 
Sullivan, EV (2000) Human brain vulnerability to alcoholism:  Evidence from 

neuroimaging studies.  In Noronha A, Eckardt M, Warren K (eds). Review of 
NIAAA’s Neuroscience and Behavioral Research Portfolio, NIAAA Research 
Monograph No. 34 pp. 473-508, Bethesda, MD:  National Institutes of Health. 

 
Sullivan EV, Deshmukh A, De Rosa E, Rosenbloom MJ, Pfefferbaum A (2005) Striatal 

and forebrain nuclei volumes: contribution to motor function and working memory 
deficits in alcoholism.  Biol Psychiatry, 57:768-76 

 

 94

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Sullivan+EV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Deshmukh+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22De+Rosa+E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rosenbloom+MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Pfefferbaum+A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez


Sullivan EV, Pfefferbaum A (2003) Diffusion tensor imaging in normal aging and 
neuropsychiatric disorders.  Eur J Radiol, 45:244-255. 

 
Sullivan EV, Pfefferbaum A (2005) Neurocircuitry in alcoholism:  a substrate of 

disruption and repair.  Psychopharmacol, 180:583-594. 
 
Sullivan EV, Fama R, Rosenbloom M, Pfefferbaum A (2002) A profile of 

neuropsychological deficits in alcoholic women.  Neuropsychologly, 16:74-83. 
 
Sullivan EV, Rosenbloom MJ, Pfefferbaum A (2000a) Pattern of motor and cognitive 

deficits in detoxified alcoholic men.  Alcohol  Clin Exp Res, 24:611-621. 
 
Sullivan EV, Rosenbloom MJ, Lim KO, Pfefferbaum A (2000b) Longitudinal changes in 

cognition, gait, and balance in abstinent and relapsed alcoholic men:  Relationships to 
changes in brain structure.  Neuropsychology, 14:178-188. 

 
Tapert SF, Brown GF, Kindermann SS, Cheung EH, Frank LR, Brown SA (2001) fMRI 

measurement of brain dysfunction in alcohol-dependent young women.  Alcohol Clin 
Exp Res, 25:236-235. 

 
Tapert SF, Schweinsburg AD, Barlett VC, Brown SA, Frank LR, Brown GG, Meloy MJ. 

(2004)  Blood oxygen level dependent response and spatial working memory in 
adolescents with alcohol use disorders. Alcohol Clin Exp Res, 28:1577-86. 

 
Thompson PM, Dutton RA, Hayashi KM, Toga AW, Lopez OL, Aizenstein HJ, Becker 

JT (2005) Thinning of the cerebral cortex visualized in HIV/AIDS reflects CD4+ T 
lymphocyte decline.  PNAS, 102:15647-15652. 

 
Thompson PM, Dutton RA, Hayashi KM, Lu A, Lee SE, Lee JY, Lopez OL, Aizenstein 

HJ, Toga AW, Becker JT.  (2006) 3D mapping of ventricular and corupus callosum 
abnormalities in HIV/AIDS.  NeuroImage, 31:12-23. 

 
Tucker KA, Robertson KR, Lin W, Smith JK, An H, Chen Y, Aylward SR, Hall CD.  

Neuroimaging in human immunodeficiency virus.  J Neuroimmunol, 157:153-162. 
 
Vittadini G, Buonocore M, Colli G, Terzi M, Fonte R and Biscaldi G (2001) Alcoholic 

polyneuropathy: a clinical and epidemiological study. Alcohol Alcoholism 36: 393-
400. 

 
Zambelis T, Karandreas N, Tzavellas E, Kokotis and Liappas J (2005) Large and small 

fiber neuropathy in chronic alcohol-dependent subjects. J Peripheral Nervous System 
10: 375-381. 

 

 95

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Tapert+SF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Schweinsburg+AD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Barlett+VC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Brown+SA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Frank+LR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Brown+GG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Meloy+MJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/sites/entrez


IV.I.  Special Emphasis Area:  Alcohol and HIV-Induced Effects on the 
Microvascular Endothelium 

 
Acheampong E, Parveen Z, Muthoga LW, et al. Human immunodeficiency virus type 1 

Nef potently induces apoptosis in primary human brain microvascular endothelial 
cells via the activation of caspases. J. Virol. 2005, 79:4257-4269. 

 
Bainton, RJ, Tsai LTY, Schwabe T, et al. Moody encodes two GPCRs that regulate 

cocaine behaviors and blood-brain barrier permeability in Drosophila. Cell 2005, 
123:145-156. 

 
Banks WA, Ercal N, Price TO. The blood-brain barrier in neuroAIDS. Current HIV 

Research 2006, 4:259-266. 
 
Chen W, Tang Z, Fortina P, et al. Ethanol potentiates HIV-1 gp120-induced apoptosis in 

human neurons via both the death receptor and NMDA receptor pathways. Virology 
2005, 334:59-73. 

 
Ciborowski P, Gendelman HE. Human immunodeficiency virus-mononuclear phagocyte 

interactions: Emerging avenues of biomarker discovery, modes of viral persistence 
and disease pathogenesis.  Current HIV Research. 2006, 4:279-281. 

 
Haorah J, Knipe, Leibhart J, et al. Alcohol-induced oxidative stress in brain endothelial 

cells causes blood-brain barrier dysfunction. J. Leuk. Biol. 2005a, 78:1223-1232. 
 
Haorah J, Heilman, Knipe B, et al. Ethanol-induced activation of myosin light chain 

kinase leads to dysfunction of tight junctions and blood-brain barrier compromise. 
ACER 2005b, 28, 999-1009. 

 
Persidsky Y, Heilman D, Hoarah J, et al. Rho-mediated regulation of tight junctions 

during monocyte migration across the blood-brain barrier in HIV-1 encephalitis 
(HIVE).  Blood 2006, 107:4770-4780. 

 
Persidky Y, Ramirez SH, Haorah J, Kanmogne GD. Blood-brain barrier: Structural 

components and function under physiological and pathologic conditions. J. 
Neuroimmune. Pharmacol. 2006, epub. 

 
Potula R, Haorah J, Knipe B, et al. Alcohol abuse enhances neuroinflammation and 

impairs immune responses in an animal model of human immunodeficiency virus-1 
encephalitis. Am. J. Pathol. 2006, 168:1335-1344. 

 
Quintanill ME et al. Aversion to acetaldehyde differences in low-alcohol drinking and 

high-alcohol drinking rats. Alcohol 2002, 26:69-74. 
 
Quertemont E, Tambour S. Is ethanol a pro-drug? The role of acetaldehyde in the central 

effects of ethanol. Trends in Pharma. Sci. 2004, 25:130-133. 

 96



 
 
IV.J.  Special Emphasis Area:  Alcohol Effects on Pulmonary Function in the HIV-

Infected Patient  
 
Huang L, Quartin A, Jones D, Havlir D. Intensive care of patients with HIV infection. N. 

Eng. J. Med. 2006, 355:173-181. 
 
Mokdad A, Marks J, Stroup D, Gerberding J. Actual causes of death in the United States. 

JAMA 2000, 291:1238-1245. 
 
Molina PE, McClain C, Valla D, Guidot D, Diehl AM, Lang CH, Neuman M. Molecular 

pathology and clinical aspects of alcohol-induced tissue injury. Alcohol. Clin. Exp. 
Res. 2002, 26(1):563-575. 

 
Moss, D, Guidot DM, Wong-Lambertina M, Hoor T, Perez RL, Brown LA. The effects 

of chronic alcohol abuse on pulmonary glutathione homeostasis. Am. J. Respir. Crit. 
Care Med. 2000, 161:414-419. 

 
Pelaez A, Bechara RI, Brown LS, Joshi PC, Guidot DM. Granulocytes macrophage 

colony stimulating factor (GM-CSF) treatment improves alveolar epithelial barrier 
function in the alcoholic rat lung. AJP: Lung Cell. Mol. Physiol. 2004, 286:L106-
L111. 

 
Stebbing JB, Gazzard B, Douek DC. Where does HIV live? N. Engl. J. Med. 2004, 350: 

1872-1880. 
 
 
 
 

 97



V.  STRATEGIC PLAN AREA: PREVENTION SCIENCE 
 
V.A. Alcohol Use and Vaccine Response 
 

1. Kanagasundram N, Leevy, C. (1981) Ethanol, immune reactions and the digestive 
system. Clin Gastroenterol. 1981;10:295–306. 

2. Palmer DL. Host defense impairment in the alcoholic. Immunocompromised Host  
1989;6:2–15. 

3. Baker RC, Jerrels TR. Recent developments in alcoholism: immunological 
aspects. Recent Dev Alcohol. 1993;11:249–271. 

4. Cook RT. T cell modulations in human alcoholics. In Alcohol, Drug Abuse, and 
Immune Functions, Watson RR ed., pp. 57–86. CRC Press (1995), Boca Raton, 
FL. 

5. MacGregor RR, Louria DB. Alcohol and infection. Curr Top Infect Dis. 
1997;17:291–315. 

6. Grossman CJ, Mendenhall CL, Roselle GA. Alcohol and immune regulation. I. In 
vivo effects of ethanol on concanavalin A sensitive thymic lymphocyte function. 
Int J Immunopharmacol. 1988;10(2):187-95. 

7. Miguez MJ, Burbano X, Morales G, Shor-Posner G. Alcohol use and HIV 
infection in the HAART era. Am Clin Lab. 2001;20(6):20-23. 

8. Roselle GA. Alcohol and the immune system. Alcohol Health Res World. 
1992;16:16–22 

9. Jerrels TR, Sibley D. Effects of ethanol on T-cell-mediated immunity to 
infectious agents. In Drugs of Abuse, Immunity and Infections, Friedman H, Klein 
TW, Specter S, eds., pp. 129–141. CRC Press (1996), Boca Raton, FL. 

10. Jacobson J. Alcoholism and tuberculosis. Alcohol Health Res World. 1992;16: 
39–45. 

11. Bloom BS, Hillman AL, Fendrick AM, Schwartz JS. A reappraisal of hepatitis B 
virus vaccination strategies using cost-effectiveness analysis. Ann Intern Med. 
1993;118:298–306. 

12. Degos F, Duhamel G, Brechot C. Hepatitis B vaccination in chronic alcoholics. J 
Hepatol. 1986;2:402–409. 

13. Mendenhall C, Roselle GA, Lybecker LA et al. Hepatitis B vaccination. Response 
of alcoholic with and without liver injury. Dig Dis Sci.1988;33:263–269. 

14. Maruyama N, Sata M, Ishii K et al. Hepatitis B vaccination in alcoholics. 
Kansenshogaku Zasshi. 1989;63:27–34. 

15. Villanueva C, Enriquez J, Just J et al. Vaccination against the hepatitis B virus in 
alcoholics. Med Clin (Barc). 1991;96:211–214. 

16. Nalpas B, Thepot V, Driss F et al. Secondary immune response to hepatitis B 
virus vaccine in alcoholics. Alcohol Clin Exp Res. 1993;17:295–298. 

17. Clemente-Ricote G, Perez-Roldan F, Banares-Canizares R et al. The response to 
hepatitis B vaccine prior to orthotopic liver transplantation. Rev Esp Enferm Dig. 
1995;87:516-520. 

 98



18. Bean P. HIV and alcohol use: consequences of comorbidity. Amer Clin Lab. 
2001;20(7):13-6. 

19. Meyerhoff DJ. Effects of alcohol and HIV infection on the central nervous 
system. Accessed 2005, from: 
http://www.findarticles.com/p/articles/mi_m0CXH/is_4_25/ai_84926102  

20. Szabo G. Consequences of alcohol consumption on host defence. Alcohol 
Alcohol. 1999;34(6):830-41. 

21. Brodie C, Domenico J, Gelfand EW. Ethanol inhibits early events in T-
lymphocyte activation. Clin Immun Immunopathol. 1994;70(2):129-36. 

22. Dominguez-Santalla MJ, Vidal C, Vinuela J, Perez LF, Gonzalez-Quintela A. 
Increased serum IgE in alcoholics: relationship with Th1/Th2 cytokine production 
by stimulated blood mononuclear cells. Alcohol Clin Exp Res. 2001;25(8):1198-
205.  

23. Isaki L, Kresina TF. Directions for biomedical research in alcohol and HIV: 
where are we now and where can we go? AIDS Res Human Retroviruses. 
2000;16(13):1197-207. 

24. Starkenburg S, Munroe ME, Waltenbaugh C. Early alteration in leukocyte 
populations and Th1/Th2 function in ethanol-consuming mice. Alcohol Clin Exp 
Res. 2001;25(8):1221-30. 

25. Laso FJ, Iglesias-Osma C, Ciudad J, Lopez A, Pastor I, Orfao A. Chronic 
alcoholism is associated with an imbalanced production of Th-1/Th-2 cytokines 
by peripheral blood T cells. Alcohol Clin Exp Res. 1999;23(8):1306-11.  

26. Watson RR. A murine retrovirus model for studies of the role of cofactors and 
ethanol in AIDS development. NIDA Res Monogr. 1990;96:166-80. 

27. Watson RR, Borgs P, Witte M, McCuskey RS, Lantz C, Johnson MI, Mufti SI, 
Earnest DL. Alcohol, immunomodulation, and disease. Alcohol Alcohol. 
1994;29(2):131-9. 

28. Fong IW, Read S, Wainberg MA, Chia WK, Major C. Alcoholism and rapid 
progression to AIDS after seroconversion. Clin Infect Dis. 1994;19(2):337-8. 

29. Kaslow RA, Blackwelder WC, Ostrow DG, Yerg D, Palenicek J, Coulson AH, 
Valdiserri RO. No evidence for a role of alcohol or other psychoactive drugs in 
accelerating immunodeficiency in HIV-1-positive individuals. A report from the 
Multicenter AIDS Cohort Study. JAMA. 1989;261(23):3424-9. 

30. Chandiwana SK, Sebit MB, Latif AS, Gomo E, Acuda SW, Makoni F. Vushe J. 
Alcohol consumption in HIV-I infected persons: a study of immunological 
markers, Harare, Zimbabwe. Centr Afr J Med. 1999;45(11):303-8. 

31. Crum RM, Dlai N, Cohon S, Celentano DD, Vlahov D. Alcohol use and T 
lymphocyte subsets among injection drug users with HIV infection: a prospective 
analyses. Alcohol Clin Exp Res. 1996;20(2):364-71. 

32. Bagasra O, Bachman SE, Jew L, Tawadros R, Cater J. Boden G. Ryan I. 
Pomerantz RJ. Increased human immunodeficiency virus type 1 replication in 
human peripheral blood mononuclear cells induced by ethanol: potential 
immunopathogenic mechanisms. J Infect Dis. 1996;173(3):550-8. 

 99



33. Bisset LR, Cone RW, Fischer M, Battegay M, Vernazza PL, Dubs RW, Weber R, 
Grob PJ, Opravil M. The Swiss HIV Cohort Study. Long-term evaluation of T-
cell subset changes after effective combination antiretroviral therapy during 
asymptomatic HIV-infection. J Acquir Immune Defic Syndr. 2001;27(3):266-71. 

34. Wei, X. et al. Antibody neutralization and escape by HIV-1. Nature 422, 307–312 
(2003).  

35. Richman DD, Wrin T, Little SJ, Petropoulos CJ. Rapid evolution of the 
neutralizing antibody response to HIV type 1 infection. Proc Natl Acad Sci USA. 
2003;100:4144–4149.  

36. Kwong PD et al. HIV-1 evades antibody-mediated neutralization through 
conformational masking of receptor-binding sites. Nature 2002;420:678–682.  

37. Reitter JN, Means RE, Desrosiers RC. A role for carbohydrates in immune 
evasion in AIDS. Nat Med. 1998;4:679–684.  

38. Collier AC, Corey L, Murphy VL, Handsfield HH. Antibody to human 
immunodeficiency virus (HIV) and suboptimal response to hepatitis B 
vaccination, Ann Intern Med. 1988;109:101–105. 

39. Hess G, Rossol S, Voth R, Cheatham-Speth D, Clemens R, Meyer zum 
Büschenfelde KH. Active immunization of homosexual men using a recombinant 
hepatitis B vaccine, J Med Virol. 1989;29:229–231. 

40. Loke RHT, Murray-Lyon IM, Coleman JC, Evans BA, Zuckerman AJ. 
Diminished response to recombinant hepatitis B vaccine in homosexual men with 
HIV: an indicator of poor prognosis, J Med Virol. 1990;31:109–111.  

41. Keet IPM, van Doornum G, Safary A, Coutinho RA. Insufficient response to 
hepatitis B vaccination in HIV-positive homosexual men, AIDS. 1992;6:509–510. 
 Wong EKL, Bodsworth NJ, Slade MA, Mulhall BP, Donovan B. Response to 
hepatitis B vaccination in a primary care setting: influence of HIV infection, 
CD4+ lymphocyte count and vaccination schedule, Int J STD AIDS. 1996;7:490–
494. 

 

 
 

 100



 101

 
APPENDIX C:  RECENT PUBLICATIONS 
 
1. Bagby G.J., Zhang P.,Purcell J.E. Didlier P.J., and Nelson S. Chronic Binge Ethanol 

Consumption Accelerates Progression of Simian Immunodeficiency Virus Disease. 
Alcoholism Clinical and Experimental Research, Vol30, No 10, October 2006.  

2. Braithwaite RS, Conigliaro J, Roberts MS, Shechter S, Schaefer A, McGinnis K, 
Rodriguez MC, Rabeneck L, Bryant K, Justice AC. Estimating the impact of alcohol 
consumption on survival for HIV+ individuals.  AIDS Care April, 2007, Vol 4 Page 
459-66. 

3. Pfefferbaum A., Rosenbloom M.J., Adalsteinsson E., and Sullivan E.V., Diffusion 
tensor imaging with quantitative fibre tracking in HIV infection and alcoholism 
comorbidity: synergistic white matter damage. Brain (2006) Page 1 -17. 

4. Justice A. (Guest Editor) Alcohol in HIV Infection: Insights from the Veterans Aging 
Cohort Study and the Veterans Affairs National Health Information System, August 
2006, Vol 44, No. 8, Supplement 2. 

 
 
 
 
 

 
 
 


	I. AIDS EPIDEMIC OVERVIEW AND INTRODUCTION
	A. Dimensions of the Epidemic
	B. Context for Research: Major Themes of the NIH Plan
	C: Table 1. Prevalence of alcohol consumption among United States HIV+ samples in the era of Highly Active Antiretroviral Therapy.

	II NIAAA Alcohol and HIV/AIDS Biomedical Research
	A.Introduction and Background
	B. Past Biomedical Research Priorities for Alcohol and HIV/AIDS
	C. Summary of Funded Research
	D. Research Opportunities: A New Research Paradigm: Bedside to Bench and Back Again:

	III. STRATEGIC PLAN AREA: NATURAL HISTORY AND EPIDEMIOLOGY
	A.Scientific Issues
	B. Research Priorities of the FY 2007 NIH Plan
	C. Special Emphasis Area: Natural History and HAART
	D. Special Emphasis Area: Biomedical Aspects of Alcohol, AIDS and Liver Disease
	E. Special Emphasis Area: Alcohol and HIV-related Anemia
	F. Special Emphasis Area: Modeling Alcohol-related Outcomes

	IV. STRATEGIC PLAN AREA: ETIOLOGY AND PATHOGENESIS
	A. Scientific Issues
	B. NIH Research Priorities of the FY 2007 Plan
	C. Special Emphasis Area: Alcohol and HIV-Induced Immune Modulation
	D. Special Emphasis Area: Mucosal Immunity
	E. Special Emphasis Area: Alcohol and Host Defense
	F. Special Emphasis Area: Alcohol, HIV Infection and the Nervous System
	G. Special Emphasis Area: Alcohol and HIV-Induced Effects on the Microvascular Endothelium
	H. Special Emphasis Area: Alcohol Effects on Pulmonary Function in the HIV-Infected Patient

	V. PREVENTION SCIENCE
	A. Alcohol Use and Vaccine ResponseAdapted from presentation to AIDS Clinical Trials Network

	APPENDIX A.
	I. OVERVIEW AND INTRODUCTION
	II. NIAAA ALCOHOL AND HIV/AIDS BIOMEDICAL RESEARCH
	III. STRATEGIC PLAN AREA: NATURAL HISTORY AND EPIDEMIOLOGY
	IV. STRATEGIC PLAN AREA: ETIOLOGY AND PATHOGENESIS
	V. STRATEGIC PLAN AREA: PREVENTION SCIENCE

	APPENDIX C:

