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UNDER SECRETARY FOR HEALTH’S INFORMATION LETTER

UPDATE ON USE OF VIRAL LOAD ASSAYS, RESISTANCE ASSAYS, AND

ANTIRETROVIRAL AGENTS IN HIV DISEASE

1.  This information letter provides updates on the use of Viral Load Assays, Resistance Assays, and Antiretroviral Agents in Human Immunodeficiency Virus (HIV) disease.

2.  Background


a.  Since the last information letter, several new issues related to the assessment and treatment of patients who are infected with HIV have arisen.  As stated in previous information letters related to HIV care, this is a constantly changing area, and intermittent updates were anticipated. 


b.  The following information will cover aspects of new ultrasensitive viral load assays, the recent introduction of genotypic and phenotypic resistance assays, and developing data on treatment issues.

3.  Anti-retroviral Agents

a.  New Agents.  Since the last information letter, two new agents have become commercially available and should be added to the anti-retroviral armamentarium.  Combivir, a combination of 300 milligrams (mg.) zidovudine, and 150 mg. lamivudine, offers the convenience of a single tablet that can be given twice a day for improved compliance in patients receiving these two agents.  The new soft gel capsule saquinavir (Fortovase) is now available and offers improved bioavailability over the older hard capsule saquinavir (Invirase).  The new preparation should be considered as an alternative protease inhibitor.


b.  Choice of the Initial Protease Inhibitor (PI).  Four PIs are currently available for use -- indinavir, nelfinavir, ritonavir and saquinavir (soft gel capsules).  Continuing information about cross-resistance among these agents suggests that the first choice of a PI may have the best chance of success, but the specific agent to use and questions about “sequencing” of agents have not been resolved.  Individual decisions should involve ease of administration, potential toxicities and tolerance of the agents.


c.  Salvage regimens.  Little new data are available to help in designing regimens for patients who have failed their current therapy.  As mentioned in previous guidelines, at least two new drugs should be given. In addition, three new investigational agents (abacavir, adefovir and efavirenz) are available for use in an expanded access mode and should be considered for patients who have exhausted all currently available options.

4.  Ultrasensitive Assays of Plasma HIV Ribonucleic Acid (RNA)


a.  Results of quantitative measurement of plasma HIV-1 RNA copy number (viral load) help guide decisions to initiate or alter anti-retroviral therapy.  Until recently, the assays available were not able to quantitate less than 400 to 500 HIV RNA copies per milliliter (ml.) and these measurements were interpreted as “not detectable.”  In contrast, the newly available, but not yet Federal Drug Administration (FDA)-approved, Roche UltrasensitiveTM, Chiron QuantiplexR 3.0 bDNA, and NucliSensTM HIV-1 QT assays have sensitivities of 20 to 80 copies per ml.  In clinical trials of anti-retroviral regimens, these more sensitive assays better define virologic potency and better predict long-term virologic efficacy.  Additionally, ongoing viral replication is more readily detected when the viral load is between 20 and 400 copies per ml. rather than less than 20 copies per ml.


b.  The utility of these more sensitive assays in clinical research studies, concerns that ongoing viral replication will lead to anti-retroviral resistance, and the direct relationship between the plasma viral load and viral replication have led to substantial interest in the clinical application of these tests.  However, the clinical application of these assays is made problematic by the lack of data upon which to base decisions on changing therapy in patients with viral loads between 20 and 400 copies per ml.  Furthermore, the definition of virologic failure is imprecise and the relationship between virologic failure and ultimate immunologic and clinical failure is imperfect. 


c.  As many as 60 percent of patients with <400-500 copies per ml. by current assays will have detectable HIV RNA by one of the newer assays.  The clinical benefit of changing or adding anti-retroviral agents in this setting is unknown.  In addition, unnecessary changes in therapy may result in premature cessation of potentially useful drugs and increase the complexity of drug regimens resulting in poorer compliance.  Given the low clinical failure rates in patients whose viral loads are maintained below the current limits of detection (400 to 500 copies per ml.), it is premature to routinely change therapy in patients whose viral loads are between 20 and 400 copies per ml.

5.  Assays for HIV Resistance


a.  Immunologic and clinical failure while on anti-retroviral agents often result from the development of viral resistance.  Reliable in-vitro assays could potentially predict virologic and subsequent clinical failure and guide decisions about future drug choices.


b.  Current resistance measurements consist of genotypic and phenotypic assays.  Each of these has inherent problems and to date, no assay has been commercially approved for use.  Multiple methodologic variables must be considered for drug susceptibility testing and these have not been standardized.  Genotypic assays have the advantage of identifying known or novel mutations, assessing the time course for development of these mutations, and are more suitable for screening.  Unfortunately, these assays may be quite expensive and may not assess the important quasispecies circulating in the plasma.  Phenotypic assays could potentially predict response to treatment, but the utility of these assays in the clinical setting have not been demonstrated to date and these are very complex, time-consuming and expensive assays.


c.  The presence or development of genotypic viral resistance correlates with changes in viral load, especially with drugs requiring only one mutation (e.g., lamivudine, nevirapine). 

Unfortunately, for other nucleoside analogs and for the protease inhibitors, the association of genotypic resistance and virologic failure is much less clear. 


d.  In a research setting, genotypic and phenotypic resistance data may be useful for the evaluation of the mechanisms of resistance and cross-resistance patterns, new drug discovery and the prediction of response to therapy in research protocols.


e.  There are no research studies that validate the use of resistance testing in the clinical setting.  Questions that have yet to be addressed include the utility of resistance data in choosing initial therapy, especially if there is concern about background resistance in treatment-naïve patients as well as the use of resistance data in assessing clinical failure or choosing a new regimen in previously treated patients.  It is clear that patients may deteriorate despite having a “sensitive” virus, and patients may do well despite having a “resistant” virus. 


f.  At the present time, genotypic and phenotypic resistance assays should be considered research tools and not standard for routine clinical use.
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