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B Cells Gone Bad: Researchers Uncover How HIV Causes Abnormalities in Antibody-Producing Cells

NIH News, National Institutes of Health, National Institute of Allergy

and Infectious Diseases (NIAID), Tuesday, September 7, 2004

HIV wreaks much of its damage by targeting the "orchestra conductor" of the immune system, a key class of T cells -- CD4+ T cells -- whose destructive relationship with HIV has been well-studied by AIDS researchers. More poorly understood has been the effect of HIV on another key class of immune cells, antibody-producing B cells. The malfunction of B cells in HIV-infected patients was first described more than 20 years ago by H. Clifford Lane, M.D., Anthony S. Fauci, M.D., and colleagues at the National Institute of Allergy and Infectious Diseases (NIAID) of the National Institutes of Health (NIH). Now, writing in the Sept. 7 online edition of "The Journal of Experimental Medicine", Dr. Fauci, Susan Moir, Ph.D., Angela Malaspina, Ph.D., and their colleagues identify a number of pathways that HIV activates to damage or destroy B cells.

"Our findings further illuminate the insidious nature of HIV," notes Dr. Moir, head of the B Cell HIV Unit in the Immunopathogenesis Section of the NIAID Laboratory of Immunoregulation (LIR). "The virus has numerous ways of paralyzing or destroying the very cells of the immune system that are supposed to eliminate it."

One of the most paradoxical properties of HIV is the fact that it activates the immune system, which is necessary for an appropriate immune response, at the same time that the activation itself leads to deleterious effects. "During the course of HIV infection, the B cells of people whose virus is not kept under control with antiretroviral drugs become progressively dysfunctional through virus-driven, aberrant activation," explains Dr. Fauci, who is NIAID director and LIR chief.

These abnormal B cells exhibit visible changes in their structure and surface. They also overproduce nonessential antibodies, fail to respond properly to normal immune system signals, and have an increased chance of dying through apoptosis, a process also called "programmed cell death."

In their experiments, Drs. Fauci and Moir and their LIR colleagues, in collaboration with scientists from Human Genome Sciences (Rockville, MD), set out to uncover what drives B-cell abnormalities in HIV infection. Using gene chip technology developed by Human Genome Sciences, they probed thousands of genes taken from B cells of HIV-infected patients. The researchers compared which genes were "turned on," or expressed, in the patients whose viral burden was high with profiles of gene expression in patients whose virus was controlled by antiretroviral therapy. The research team also examined gene expression in healthy HIV-negative individuals.

"We found more than 40 genes that were 'over-expressed' in the group with high HIV levels compared with the two other groups," says Dr. Moir. Most of these genes, she notes, belong to either one of two major physiologic pathways. Of  note, in patients with HIV levels, certain elements from both pathways helped prime B cells for apoptosis.

The researchers not only discovered new pathways that are perturbed during the course of HIV infection, but also illuminated how HIV affects a key B-cell survival system. The principal player in this survival system, B Lymphocyte Stimulator (BLyS), was discovered by Human Genome Sciences. The discovery was first reported in a scientific journal in 1999. BLyS (also known as BAFF) and BAFF-R -- one of three known docking molecules for BLyS on B cells -- are essential for B-cell development and survival. Dr. Moir and her team discovered that B cells of patients with high levels of HIV have reduced levels of BAFF-R on their surfaces, making these B cells more susceptible to cell death.

The LIR researchers plan to examine whether similar pathways are triggered in other cells of the immune system that are over-activated by HIV, including CD8+ T cells, CD4+ T cells and natural killer (NK) cells.

Whether common or distinct pathways are involved, these new findings help explain one of the driving forces of HIV immunopathogenesis and may lead to therapeutic strategies aimed at quelling the aberrant levels of immune cell activation," notes Dr. Fauci.

NIAID is a component of the National Institutes of Health, an agency of the U.S. Department of Health and Human Services. NIAID supports basic and applied research to prevent, diagnose and treat infectious diseases such as HIV/AIDS and other sexually transmitted infections, influenza, tuberculosis, malaria and illness from potential agents of bioterrorism. NIAID also supports research on transplantation and immune-related illnesses, including autoimmune disorders, asthma and allergies.

Reference: S Moir et al. Decreased survival of B cells of HIV-viremic patients mediated by altered expression of receptors of the TNF superfamily. "Journal of Experimental Medicine" 200(5): 587-599 (2004).
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Infected Female Sex Workers 

Jandre Grobler, Clive M. Gray, Cecilia Rademeyer. The Journal of Infectious Diseases. 2004;190:000

This longitudinal study aimed to determine the incidence and pathogenic implications of dual human immunodeficiency virus type 1 (HIV-1) infection in a cohort of female sex workers. Blood samples from 31 recently infected women were screened by use of a heteroduplex mobility assay and sequencing. The median viral load set point was 5404 copies/mL (n = 22), which was measured by use of the bDNA assay. Within 3 months of infection, 19% (6/31) of the women were dually infected with 2 distinct HIV-1 subtype C viruses. No evidence of superinfection was detected over the course of 24 months of follow-up, indicating that the risk of dual infection is highest around the time of the initial infection. There was a significant association between dual infection and elevated viral load set point.

A Randomized, Double-Blind, Parallel-Group, Dose-Response Study of Micafungin Compared with Fluconazole for the Treatment of Esophageal Candidiasis in HIV-Positive Patients 
N. de Wet,  A. Llanos-Cuentas,  J. Suleiman. Clinical Infectious Diseases.  2004;39:842-849

Background. Severely immunocompromised individuals are highly susceptible to Candida infection of the esophagus. This randomized, double-blind study assessed the dose-response relationship of the new echinocandin antifungal, micafungin, compared with that of standard fluconazole treatment.

Methods. A total of 245 patients (age, [image: image3.png]


18 years) with a prior diagnosis of acquired immunodeficiency syndrome/human immunodeficiency virus (HIV) infection and esophageal candidiasis, confirmed by endoscopy and culture, were randomized to receive micafungin (50, 100, or 150 mg per day) or fluconazole (200 mg per day). Both agents were administered once per day by a 1-h intravenous infusion for 14[image: image4.png]


21 days. The primary efficacy end point was endoscopic cure rate, defined as endoscopy grade of 0 at the end of therapy. 
Results. The endoscopic cure rate (grade 0) was dose-dependent with 50, 100, and 150 mg of micafungin per day at 68.8%, 77.4%, and 89.8%, respectively. Symptoms improved or resolved rapidly (3[image: image5.png]


7 days of treatment in the majority of patients). The endoscopic cure rate for 100 and 150 mg of micafungin per day (83.5%) was comparable to that for 200 mg of fluconazole per day (86.7%; 95% confidence interval for the difference in endoscopic cure rate, -14.0% to 7.7%). The overall safety and tolerability was acceptable, with no important differences between micafungin (all doses) and fluconazole. 

Conclusions. The dose-response findings demonstrate a greater efficacy with micafungin at 100 and 150 mg per day than at 50 mg per day. This study also indicates that the efficacy of micafungin (at dosages of 100 and 150 mg per day) was comparable to that of fluconazole, suggesting that micafungin represents a valuable new treatment option for esophageal candidiasis in HIV-positive patients.

Certain Genes Make it Easier for Some People to Fight Hepatitis C

Associated Press (08.05.04)::Lauran Neergaard

     Researchers from The Johns Hopkins University (JHU), the US National Cancer Institute and Britain’s Southampton University are one step closer in figuring out why some people spontaneously recover from hepatitis C (HCV) infection: Their genes appear to unleash a faster front-line immune defense. Though the research will not benefit HCV-infected patients anytime soon, “It bring us closer to understanding how the virus works,” said JHU scientist and study coauthor Dr. Chloe Thio.

     About 20 percent of people infected with HCV - considered the most serious of a family of liver viruses - clear the virus without treatment. Around 3 million US patients and 180 million people worldwide remain chronically infected and are at risk of developing liver failure or cancer. Annually, 10,000-12,000 US patients die from HCV. 

     HCV studies in chimpanzees have suggested that natural killer cells, which are continually poised to defend the immune system if a virus strikes, were more active in those that recovered. The researchers set about finding the genes involved in that immune response by analyzing the DNA of 1,037 HCV patients, of whom 352 spontaneously recovered. 

     Natural killer cells are kept in check by inhibitory receptors called KIRs to ensure that healthy tissue is not attacked. The scientists found a particular gene combination that controls one KIR receptor, and the molecule attached to it was twice as common in those patients who spontaneously recovered than in those chronically infected. 

     Thio explained that when the body senses viral infection, including hepatitis, it must activate natural killer cells by turning off KIR receptors. This KIR combination appears weak, thus “it’s easier to overcome,” said Thio. However, only patients thought to have been infected by an initial low dose of HCV - through drug or tattoo needles instead of a blood transfusion - had the genetic protection. Thio suggested that extra virus from tainted blood simply overwhelmed those patients’ first-line defenses. 

     In an accompanying editorial, Stanford University’s Dr. Peter Parham said other factors also contribute to spontaneous HCV recovery. But Parham noted that a type of leukemia is already treated by releasing natural killer cells from a different KIR receptor, so now doctors must figure out how a similar strategy could be used to treat HCV. 

     The full report, “HLA and NK Cell Inhibitory Receptor Genes in Resolving Hepatitis C Virus Infection,” and commentary, “NK Cells Lose Their Inhibition,” were published in the journal Science (2004;305(5685):872-874 and 786-787).

Treating Mental Problems Also Helps HIV Treatment: Therapy Along with Medical Treatment Works Best

AIDS Alert (08.01.04) 

According to Glenn J. Treisman, MD, PhD, co-author of a book about psychiatric disorders and AIDS, providing psychiatric treatment to HIV patients with psychiatric comorbidity produces better treatment outcomes. “A lot of data show that antiretrovirals are less likely to be taken by patients who have mental illness,” Treisman said, “and patients with comorbid mental illness are less likely to have antiretrovirals.” 

HIV clinicians at The Johns Hopkins University School of Medicine, where Treisman is an associate professor, learned early in the epidemic that a high percentage of people presenting for HIV also had psychiatric issues such as depression, personality problems, addictions, bipolar disorder and schizophrenia. Treisman noted that psychiatric illness can lead to greater risk behaviors for HIV infections, and data show that once someone contracts HIV, psychiatric comorbidity is likely to exacerbate the disease.

“We already have data to show psychiatric disorders have a bad impact on compliance with highly active antiretroviral treatment (HAART),” Treisman said. “And there are good data to show that HIV infection increases the likelihood and severity of depression.”

However, Treisman added that HIV patients who receive psychiatric treatment have better outcomes. He said the most effective treatment includes medications as well as psychotherapy. Treisman noted that without therapy, HIV patients with psychiatric comorbidity did not take their medications and respond as well. “We think it’s important to be on antidepressants and psychotherapy at the same time,” he said.

“Mental illnesses are driving the HIV epidemic, and if we don’t treat them, they are a vector into the epidemic and an impediment to treatment,” Treisman said. “Treatment allows HAART to have the best chance to work and ultimately saves money” by preventing frequent, expensive hospital stays, he explained.

The book, “The Psychiatry of AIDS: A Guide to Diagnosis and Treatment,” (2004; The Johns Hopkins University Press) is by Treisman and Andrew F. Angelino, MD.

Is HIV/Sexually Transmitted Disease Prevention Counseling Effective Among Vulnerable Populations? A Subset Analysis of Data Collected for a Randomized, Controlled Trial Evaluating Counseling Efficacy (Project RESPECT)

Sexually Transmitted Diseases (08.04) Vol. 31; No. 8: P. 469-474::Omotayo O. Bolu; Catherine Lindsey; Mary L. Kamb; et. al. and the Project RESPECT Study Group

     To evaluate counseling efficacy among high-risk groups, the researchers conducted a subset analysis of data collected from July 1993 through September 1996 during a randomized, controlled trial (Project RESPECT). The 4,328 participants from five public STD clinics in the United States were assigned to enhanced counseling, brief counseling, or educational messages. The researchers compared STD outcomes for those assigned to either type of counseling with STD outcomes for those assigned to  educational messages for nine subgroups: sex, age, city, education, prior HIV test, STD at enrollment, race/ethnicity, injection drug use, and exchanging sex for money/drugs.

     After 12 months, all subgroups assigned to counseling — whether brief or enhanced — had fewer STDs than those who received educational messages. The incidence of STDs was similar for most subgroups assigned to enhanced or brief counseling. All subgroups experienced an appreciable number of STDs prevented per 100 persons counseled — particularly adolescents (9.4 per 100) and subjects with STD at enrollment (8.4 per 100).

     HIV/STD counseling, whether brief or enhanced, resulted in fewer STDs for all subgroups of clinic clients — including high-risk groups like adolescents and persons with STDs at enrollment — than did educational messages, the authors concluded.
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