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Introduction to the Australian Commentaries 

At its February 2005 meeting the Australian Health Ministerôs Advisory Committee on HIV and STI endorsed the USA 

Department of Health and Human Services Guidelines for the Use of Antiretroviral Agents in HIV-1 Infected Adults and 

Adolescents and requested that the Antiretroviral Guidelines Panel develop and regularly update a detailed commentary on 

those Guidelines relevant to Australia. The Panel has drafted the commentary which can be viewed, along with the source 

Guidelines below. 

The Panel identified that three levels of commentary were required. 

 The first was procedural and involved translating terms, contacts and the like to Australian equivalents.  

 The second involved a number of minor variations or differences of opinion and/or data.  

This commentary is embedded in this electronic version of the Guidelines and the reader is alerted to the commentary by 

virtue of it being included in a highlighted text box. The commentary has been written by Australian experts and reviewed 

by the Antiretroviral Guidelines Panel as a whole. Feedback on the Guidelines and commentary can be given from the 

electronic document. These comments will then be reviewed by the ASHM secretariat and referred to the Panel. 

 The Panel also identified a third level of commentary. This related to substantive and substantial issues which are 

to be discussed at the annual Consensus Conference on Management of HIV.  

Following the Consensus Conference, the Antiretroviral Guidelines Panel synthesise the opinions of the Conference into 

appropriate Australian commentary. The commentary is then included in the electronic document. 

It is the Panel's intention to update this commentary in line with updates in the USA source Guidelines, in response to 

changes in the management of HIV and on the basis of feedback from readers. 

 
Instructions for Use 
Navigation 
Navigating this document can be accomplished by using the Table of Contents.  

 

Commentaries 
The commentaries added to this document are clearly marked with a yellow border and are entitled Australian 

Commentary. Included is a link for feedback which will open a new email message with the subject line appropriately 

filled. [See example below] 

 

Australian Commentary 

#1 - Sample Heading 

April 2010 - Feedback  

Sample text. Sample text. Sample text. 

In table 5a and 5b, the Australian commentary is highlighted in yellow. 

 

Searching 
This document can be searched using Acrobatôs built-in search function (Ctrl F).  

 

Disclaimer 
Please read the Disclaimer to the Australian commentary on these Guidelines. 

http://www.ashm.org.au/aust-guidelines-panel/
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=P4&SectionID=571
http://www.ashm.org.au/aust-guidelines/
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Whatôs New in the Document? 
 

The following key changes were made to update the November 3, 2008, version of the guidelines. Significant updates 

are highlighted in light green throughout the document. 

 

 

New Section 
 

Based on interests and requests from HIV practitioners, a new section entitled ñConsiderations in Managing 

Patients with HIV-2 Infectionò has been added to the guidelines. This new section briefly reviews the current 

knowledge on the epidemiology and diagnosis of HIV-2 infection and the role of antiretroviral therapy in the 

management of patients with HIV-2 mono-infection and HIV-1/HIV-2 coinfection. 
 

 

Key Updates 
 

Drug Resistance Testing 
In this revision, the Panel provides more specific recommendations on when to use genotypic versus phenotypic 

testing to guide therapy in treatment-experienced patients with viremia while on treatment. 

 Genotypic testing is recommended as the preferred resistance testing to guide therapy in patients with 

suboptimal virologic responses or virologic failure while on first or second regimens (AIII) . 

 Addition of phenotypic testing to genotypic testing is generally preferred for persons with known or suspected 

complex drug resistance mutation patterns, particularly to protease inhibitors (BIII) . 

 

 

Australian Commentary 

 #29 - Australian Resistance Testing  

 

  

Initiation of Antiretroviral Therapy 
In this updated version of the guidelines, the Panel recommends earlier initiation of antiretroviral therapy with the 

following specific recommendations: 

 Antiretroviral therapy should be initiated in all patients with a history of an AIDS-defining illness or with 

CD4 count < 350 cells/mm
3 
(AI) . 

 Antiretroviral therapy should also be initiated, regardless of CD4 count, in patients with the following 

conditions: pregnancy (AI) , HIV-associated nephropathy (AII) , and hepatitis B virus (HBV) coinfection when 

treatment of HBV is indicated (AIII) . 

 Antiretroviral therapy is recommended for patients with CD4 counts between 350 and 500 cells/mm
3
. The 

Panel was divided on the strength of this recommendation: 55% of Panel members for strong recommendation 

(A) and 45% for moderate recommendation (B) (A/B-II) . 

 For patients with CD4 counts >500 cells/mm
3
, 50% of Panel members favor starting antiretroviral therapy 

(B); the other 50% of members view treatment as optional (C) in this setting (B/C-III) .  

 

Patients initiating antiretroviral therapy should be willing and able to commit to lifelong treatment and should 

understand the benefits and risks of therapy and the importance of adherence (AIII) . Patients may choose to postpone 

therapy, and providers may elect to defer therapy, based on clinical and/or psychosocial factors on a case-by-case 

basis. 

 

 

 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=407&SectionID=410#c29
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Australian Commentary 

 #12 - When to start and also located here.  

 

 

What to Start in Antiretroviral-Naïve Patients 
 Increasing clinical trial data in the past few years have allowed for better distinction between the virologic 

efficacy and safety of different combination regimens. Instead of providing recommendations for individual 

antiretroviral components to use to make up a combination, the Panel now defines what regimens are 

recommended in treatment-naïve patients. 

 Regimens are classified as ñPreferred,ò ñAlternative,ò ñAcceptable,ò ñRegimens that may be acceptable but 

more definitive data are needed,ò and ñRegimens to be used with caution.ò 

 The following changes were made in the recommendations: 

o ñRaltegravir + tenofovir/emtricitabineò has been added as a ñPreferredò regimen based on the results 

of a Phase III randomized controlled trial (AI) . 

o Four regimens are now listed as ñPreferredò regimens for treatment-naïve patients. They are: 

Á efavirenz/tenofovir/emtricitabine; 

Á ritonavir-boosted atazanavir + tenofovir/emtricitabine; 

Á ritonavir-boosted darunavir + tenofovir/emtricitabine; and 

Á raltegravir + tenofovir/emtricitabine. 

o Lopinavir/ritonavir-based regimens are now listed as ñAlternativeò (BI)  instead of ñPreferredò 

regimens, except in pregnant women, where twice-daily lopinavir/ritonavir + zidovudine/lamivudine 

remains a ñPreferredò regimen (AI) . 

 

 

 

Australian Commentary 

 #16 - Nevirapine as initial therapy  

 #53 - Antiretroviral drugs available in Australia under the Pharmaceutical Benefits Scheme (Section 100)  

 #60 - Selection of NRTI Backbone and also located here.  

 #63 - Availability of Maraviroc   

 #64 - Darunavir as first line regimen  

 #65 - Lopinavir as initial therapy   

 #100 - Atazanavir and nephrotoxicity  

 #101 - Raltegravir as initial therapy  

 Table 5a: Antiretroviral Regimens Recommended for Treatment-Naïve Patients  

 Table 5b: Antiretroviral Regimens that May be Acceptable and Regimens to be Used with Caution  

 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=P4&SectionID=416#c12
http://ashm.org.au/projects/arvguidelines/Default.asp?publicationID=4&SectionID=420
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=427#c16
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=577
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=426#c60
http://ashm.org.au/projects/arvguidelines/Default.asp?publicationID=4&SectionID=430
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=432#c63
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c64
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c65
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c100
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=429#c101
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=426#table5a
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=426#table5b
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Additional Updates 
 

The following sections and their relevant tables have been substantially updated: 

 What Not to Use 

 Management of Treatment-Experienced Patients 

 Treatment Simplification 

 Hepatitis C Coinfection 

 Antiretroviral-Associated Adverse Effects 

 Antiretroviral Drug Interactions 

 Preventing Secondary Transmission of HIV 
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Introduction (Updated April, 2010) 
 
Antiretroviral therapy for treatment of human immunodeficiency virus type 1 (HIV-1) infection has improved steadily 

since the advent of potent combination therapy in 1996. New drugs have been approved that offer new mechanisms of 

action, improvements in potency and activity even against multi-drugïresistant viruses, dosing convenience, and 

tolerability. 

 

The Department of Health and Human Services (DHHS) Panel on Antiretroviral Guidelines for Adults and 

Adolescents (the Panel) is a working group of the Office of AIDS Research Advisory Council (OARAC). The primary 

goal of the Panel is to provide recommendations for HIV care practitioners based on current knowledge of 

antiretroviral drugs used to treat adults and adolescents with HIV infection in the United States. The Panel reviews 

new evidence and updates recommendations when needed. The primary areas of attention have included baseline 

assessment, treatment goals, indications for initiation of antiretroviral therapy, choice of the initial regimen in 

treatment-naïve patients, drugs or combinations to be avoided, management of adverse effects and drug interactions, 

management of treatment failure, and special considerations in specific patient populations. 

 

These guidelines generally represent the state of knowledge regarding the use of antiretroviral agents. However, as the 

science rapidly evolves, the availability of new agents and new clinical data may rapidly change therapeutic options 

and preferences. (Information included in these guidelines may not represent FDA approval or approved labeling for 

the particular products or indications in question. Specifically, the terms ñsafeò and ñeffectiveò may not be 

synonymous with the FDA-defined legal standards for product approval.) The guidelines, therefore, are updated 

frequently by the Panel and are available as a ñliving documentò on the AIDSinfo Web site 

(http://www.aidsinfo.nih.gov). However, these guidelines cannot always keep pace with the rapid evolution of new 

data in this field, and the guidelines cannot provide guidance for all patients. Therefore, clinicians need to exercise 

good judgment in management decisions tailored to unique patient circumstances. 

 

 

GUIDELINES DEVELOPME NT PROCESS 
 

An outline of the composition of the Panel and guidelines process can be found in Table 1. 

 

Table 1.  Outline of the Guidelines Development Process (Updated November 3, 2008) 

Topic Comment 

Goal of the 

guidelines 
Provide guidance to HIV care practitioners on the optimal use of antiretroviral agents for the 

treatment of HIV infection in adults and adolescents in the United States. 

Panel members The Panel is composed of more than 30 voting members who have expertise in HIV care and 

research. The U.S. government representatives include at least one representative from each of 

the following DHHS agencies: Centers for Disease Control and Prevention (CDC), Food and 

Drug Administration (FDA), Health Resource Services Administration (HRSA), and National 

Institutes of Health (NIH). These members are appointed by their respective agencies. 

Approximately two thirds of the Panel members are nongovernmental scientific members. 

There are 4ï5 community members. Members who do not represent U.S. government agencies 

are selected after an open announcement to call for nominations. Each member serves on the 

Panel for a 4-year term, with an option to be reappointed for an additional term. A list of the 

current members can be found on Page vi of this document. 

Financial 

disclosure 
All members of the Panel submit a written financial disclosure annually reporting any 

association with manufacturers of antiretroviral drugs or diagnostics used for management of 

HIV infections. A list of the latest disclosures can be found in Appendix A of this document. 

Users of the 

guidelines 
HIV treatment providers 

Developer Panel on Antiretroviral Guidelines for Adults and Adolescentsða working group of the 

OARAC 

http://www.aidsinfo.nih.gov/


April, 2010 

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 2   

Topic Comment 

Funding source Office of AIDS Research, NIH 

Evidence 

collection 
The recommendations generally are based on studies published in peer-reviewed journals. On 

some occasions, particularly when new information may affect patient safety, unpublished data 

presented at major conferences or prepared by the FDA and/or manufacturers as warnings to 

the public may be used as evidence to revise the guidelines. 

Recommendation 

grading 
As described in Table 2 

Method of 

synthesizing data 
Each section of the guidelines is assigned to a working group with expertise in the area of 

interest. The members synthesize the available data and propose a recommendation to the 

Panel. All proposals are discussed at monthly teleconferences and then are voted on by the 

Panel members before being endorsed as official recommendations. 

Other guidelines These guidelines focus on treatment for adults and adolescents. Separate guidelines outline the 

use of antiretroviral therapy for such populations as pregnant women, children, and those who 

experience occupational or non-occupational exposure to HIV. These guidelines are also 

available on the AIDSinfo Web site (http://www.aidsinfo.nih.gov). There is a brief 

discussion of the management of women of reproductive age and pregnant women in this 

document. For a more detailed and up-to-date discussion on this and other special populations, 

the Panel defers to the designated expertise offered by panels that have developed those 

guidelines. 

Update plan 

 
The Panel meets monthly by teleconference to review data that may warrant modification of 

the guidelines. Updates may be prompted by new drug approvals (or new indications, dosing 

formulations, or frequency), new significant safety or efficacy data, or other information that 

may have a significant impact on the clinical care of patients. For cases in which significant 

new data become available that may affect patient safety, a warning announcement with the 

DHHS Panelôs Recommendations may be made on the AIDSInfo Web site until appropriate 

changes can be made in the guidelines document. Updated guidelines are available on the 

AIDSinfo Web site (http://ww w.aidsinfo.nih.gov). 

Public comments After release of an update on the AIDSinfo Web site, the public is given a 2-week period to 

submit comments to the Panel. These comments are reviewed, and a determination is made as 

to whether revisions are indicated. The public is also able to submit comments to the Panel at 

any time at contactus@aidsinfo.nih.gov. 

 

 

Australian Commentary 

#4 - Australian process for updating US Guidelines 

31 March 2010 - Feedback  

In 2004 the Australian Health Ministers Advisory Committee on HIV and STI accepted advice of the ASHM National 

Clinical Sub-Committee and agreed to adopt the USA DHHS Guidelines for the Use of Antiretroviral Guidelines in HIV-1 

Infected Adults and Adolescents (the Guidelines) and to ask ASHM to devise a commentary to the Guidelines to ensure they 

were appropriate to the Australian setting. The USA DHHS has agreed to this adoption and adaptation process. 

An expert panel is convened by ASHM to provide the commentary and to review the guidelines on a regular basis. It is the 

intention of the Antiretroviral Guidelines Panel to review the guidelines every six months (in line with revisions published 

by the USA DHHS each October and March), as well as more frequently in the event that a particular issue comes to the 

notice of the panel which requires more immediate action (such as the contraindication of prescription of a certain drug in a 

particular condition). 

The commentaries added to this document are clearly marked with a yellow border and are entitled Australian Commentary. 

Included is a link for feedback which will open a new email message with the subject line appropriately filled. An example is 

shown below: 

http://www.aidsinfo.nih.gov/
http://www.aidsinfo.nih.gov/
mailto:contactusr@aidsinfo.nih.gov
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=406
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Australian Commentary 

Australian Commentary 

#1 - Sample Heading 

April 2010 - Feedback  

Sample text. Sample text. Sample text. 
 

 

 

Basis for Recommendations 

 
Recommendations in these guidelines are based upon scientific evidence and expert opinion. Each recommended 

statement is rated with a letter of A, B, or C that represents the strength of the recommendation and with a numeral I , 

II , or III  that represents the quality of the evidence (see Table 2 below). 

 

Table 2.  Rating Scheme for Recommendations (Updated November 3, 2008) 
 

Strength of Recommendation Quality of Evidence for Recommendation 

A:  Strong recommendation for the statement 

B: Moderate recommendation for the statement 

C: Optional recommendation for the statement 

I:  One or more randomized trials with clinical 

outcomes and/or validated laboratory endpoints 

II:  One or more well-designed, nonrandomized trials or 

observational cohort studies with long-term clinical 

outcomes 

III:  Expert opinion 

HIV Expertise in Clinical Care 
 

Multiple studies have demonstrated that better outcomes are achieved in HIV-infected outpatients cared for by a 

clinician with HIV expertise [1-6], which reflects the complexity of HIV infection and its treatment. Thus, appropriate 

training and experience, as well as ongoing continuing medical education (CME), are important components for 

optimal care. Primary care providers without HIV experience, such as those who provide service in rural or 

underserved areas, should identify experts in the region who will provide consultation when needed. 
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Baseline Evaluation (November 3, 2008) 

 

 

Australian Commentary 

 #6 - Australian HIV Models of Care Database  

 #7 - Gamma interferon release assays to diagnose latent TB  

 #9 - Baseline chest x-ray in all patients  

 

Each HIV-infected patient entering into care should have a complete medical history, physical examination, laboratory 

evaluation, and counseling regarding the implications of HIV infection. The purpose is to confirm the presence of HIV 

infection, obtain appropriate baseline historical and laboratory data, assure patient understanding about HIV infection, 

and initiate care as recommended by the HIV primary care guidelines and by the opportunistic treatment and 

prevention guidelines [1-2]. Baseline information then is used to define management goals and plans. 

 

The following laboratory tests should be performed for a new patient during initial patient visits: 

 HIV antibody testing (if prior documentation is not available or if HIV RNA is undetectable) (AI) ; 

 CD4 T-cell count (AI) ; 

 Plasma HIV RNA (viral load) (AI) ; 

 Complete blood count, chemistry profile, transaminase levels, BUN and creatinine, urinalysis, screening test 

for syphilis (e.g., RPR, VDRL, or treponema EIA), tuberculin skin test (TST) or interferon-  release assay 

(IGRA) (unless there is a history of prior tuberculosis or positive TST or IGRA), anti-Toxoplasma gondii IgG, 

hepatitis A, B, and C serologies, and Pap smear in women (AIII) ; 

 Fasting blood glucose and serum lipids if the patient is considered at risk of cardiovascular disease and for 

baseline evaluation prior to initiation of combination antiretroviral therapy (AIII) ; and 

 For patients who have pretreatment HIV RNA >1,000 copies/mL, genotypic resistance testing when the patient 

enters into care, regardless of whether therapy will be initiated immediately (AIII) . For patients who have HIV 

RNA levels of 500ï1,000 copies/mL, resistance testing also may be considered, even though amplification may 

not always be successful (BII) . If therapy is deferred, repeat testing at the time of antiretroviral initiation 

should be considered (CIII) . (See Drug Resistance Testing section.) 

 

In addition: 
 

 Testing for Chlamydia trachomatis and Neisseria gonorrhoeae is encouraged to identify both recent  

 high-risk sexual behavior and the need for sexually transmitted disease (STD) therapy (BII) ; and 

 Chest x-ray in the presence of pulmonary symptoms or with a positive TST or IGRA test (BIII) . 
 

Patients living with HIV infection must often cope with multiple social, psychiatric, and medical issues that are best 

addressed through a multidisciplinary approach to the disease. The evaluation also must include assessment of 

substance abuse, economic factors (e.g., unstable housing), social support, mental illness, comorbidities, high-risk 

behaviors, and other factors that are known to impair the ability to adhere to treatment and to promote HIV 

transmission. Once evaluated, these factors should be managed accordingly. 

Lastly, education about HIV risk behaviors and effective strategies to prevent HIV transmission to others should be 

provided at each patient clinic visit. (See Preventing Secondary Transmission of HIV  section.) 

 

 

 

 

 

 

 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=P4&SectionID=358#c6
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=P4&SectionID=358#c7
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=P4&SectionID=358#c9


April, 2010 

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 5   

 

Australian Commentary 

#6 - Australian HIV Models of Care Database 

April 2010 - Feedback  

The HIV Models of Care database contains a range of models of care for the management of HIV. 

Please follow the following link: www.ashm.org.au/HIVmodelsofcare 

Australian Commentary 

#7 - Gamma interferon release assays to diagnose latent TB 

April 2010 - Feedback  

Whole blood gamma interferon release assays (IGRAs) such as the Quantiferon Gold test employ antigens that do not 

cross-react with M. bovis-BCG or most atypical mycobacteria and as a result they are more specific than tuberculin skin 

tests for diagnosis of infection with Mycobacterium tuberculosis. A growing body of evidence also suggests that IGRAs are 

at least as sensitive as tuberculin skin testing, including in HIV-infected patients. Results of the tuberculin skin test and 

IGRA do not always concur and data relating the IGRA result to the long-term risk of development of tuberculosis (TB) are 

limited. However, a recent German study of HIV negative TB contacts indicated that positive and negative predictive 

values of the Quantiferon Gold test were at least similar to the tuberculin skin test for subsequent development of TB. The 

practical advantages of IGRAs are considerable, and IGRAs are now considered an acceptable alternative to tuberculin skin 

testing, especially in situations where tuberculin skin testing is not readily available. 
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interferon-gamma release assay with tuberculin skin testing in HIV-infected individuals. Am J Respir Crit Care Med. 

2007;175(7):737-42. 

Jones S, de Gijsel D, Wallach FR, Gurtman AC, Shi Q, Sacks H. Utility of QuantiFERON-TB Gold in-tube testing for 

latent TB infection in HIV-infected individuals. Int J Tuberc Lung Dis. 2007;11(11):1190-5. 

Diel R, Loddenkemper R, Meywald-Walter K, Niemann S, Nienhaus A. Predictive value of a whole blood IFN-gamma 

assay for the development of active tuberculosis disease after recent infection with Mycobacterium tuberculosis. Am J 

Respir Crit Care Med. 2008;177(10):1164-70. 

Australian Commentary 

#9 - Baseline chest x-ray in all patients 

April 2010 - Feedback  

A baseline chest x-ray is recommended for all patients with newly diagnosed HIV infection. 
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Laboratory Testing for Initial Assessment and 

Monitoring While on Antiretroviral Therapy  

(Updated December 1, 2009) 
 

Australian Commentary 

 #29 - Australian Resistance Testing  

 

A number of laboratory tests are important for initial evaluation of an HIV-1-infected patient upon entry into care, 

during follow-up if therapy is not yet initiated, and prior to and after initiation or switch of therapy to assess virologic 

and immunologic efficacy of antiretroviral therapy as well as to monitor for laboratory abnormalities that may be 

associated with antiretroviral drugs. Table 3 outlines the DHHS Panelôs Recommendations for the frequency of 

testing. As noted in the table, some of the tests may be repeated more frequently if clinically indicated. 

 

Two surrogate markers are used routinely to assess the immune function and level of HIV viremia: CD4 T-cell count 

and plasma HIV RNA (viral load). Resistance testing should be used to guide selection of an antiretroviral regimen in 

both treatment-naïve and treatment-experienced patients; a viral tropism assay should be performed prior to initiation 

of a CCR5 antagonist; and HLA-B*5701 testing should be performed prior to initiation of abacavir. The rationale and 

utility of these laboratory tests are discussed below. 
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Table 3.   Laboratory Monitoring Schedule for Patients Prior to and After Initiati on of 

Antiretroviral Therapy  (Updated December 1, 2009) 
 
Abbreviations: ABC = abacavir; ART = antiretroviral therapy; EFV = efavirenz; HIVAN = HIV-associated nephropathy; TDF = tenofovir; 

ZDV = zidovudine 

 Entry 

into care 

Follow-

up before 

ART 

ART 

initiatio n or 

switch1 

2ï8 weeks 

post-ART 

initiation or 

switch 

Every 3ï6 

months 

Every 6 

months 

Every 12 

months 

Treatment 

failure 

Clinically 

indicated 

CD4 T-cell count 

 

ã every 3ï6 

months 

ã  ã2   ã ã 

HIV RNA 

 

ã every 3ï6 

months 

ã ã3 ã2   ã ã 

Resistance testing 

 

ã  ã4     ã ã 

HLA-B*5701 

testing 

  ã 

(if considering 

ABC) 

      

Tropism testing 

 

  ã 

(if considering 

a CCR5 
antagonist) 

    ã 

(if 

considering a 
CCR5 

antagonist) 

ã 

Hepatitis B 

serology5 

ã  ã 
(may repeat if 

not immune 

and if HBsAg 
was (-) at 

baseline) 

    ã ã 

Basic chemistry6 

 

ã every 6ï

12 months 

ã ã ã    ã 

ALT, AST, 

T. bilirubin, 

D. bilirubin 

 

ã every 6ï

12 months 

ã ã ã    ã 

CBC with 

differential 

 

ã every 3ï6 

months 

ã ã 

(if on ZDV) 
ã    ã 

Fasting lipid profile 

 

ã if normal, 

annually 

ã  ã 

(consider 
after starting 

new ART) 

 ã 

(if borderline or 
abnormal at last 

measurement) 

ã 

(if normal at last 
measurement) 

 ã 

Fasting glucose 

 

ã if normal, 

annually 

ã  ã 

(if borderline 

or abnormal 

at last 
measurement) 

ã 

(if normal at last 

measurement) 

  ã 

Urinalysis7 ã   ã    ã 

(patients 

with 
HIVAN)  

ã 

(if on TDF) 
 ã 

Pregnancy test    ã 

(if starting 
EFV) 

     ã 

 
1Antiretroviral switch may be for treatment failure, adverse effects, or simplification. 
2For adherent patients with suppressed viral load and stable clinical and immunologic status for >2ï3 years, some experts may extend the interval for CD4 

count and HIV RNA monitoring to every 6 months. 
3If HIV RNA is detectable at 2ï8 weeks, repeat every 4ï8 weeks until suppression to less than level of detection, then every 3ï6 months. 
4For treatment-naïve patients, if resistance testing was performed at entry into care, repeat testing is optional; for patients with viral suppression who are 

switching therapy for toxicity or convenience, resistance testing will not be possible and therefore is not necessary. 
5 If HBsAg is positive at baseline or prior to initiation of antiretroviral therapy, tenofovir + (emricitabine or lamivudine) should be used as part of 
antiretroviral regimen to treat both HBV and HIV infections. If HBsAb is negative at baseline, Hepatitis B vaccine series should be administered. 
6 Serum Na, K, HCO3, Cl, BUN, creatinine, glucose (preferably fasting); some experts suggest monitoring phosphorus while on tenofovir; determination of 

renal function should include estimation of creatinine clearance using Cockroft and Gault equation or estimation of glomerular filtration rate based on 
MDRD equation. 
7For patients with renal disease, consult ñGuidelines for the Management of Chronic Kidney Disease in HIV-Infected Patients: Recommendations of the 

HIV Medicine Association of the Infectious Diseases Society of Americaò [1] . 



April, 2010 

Guidelines for the Use of Antiretroviral Agents in HIV-1-Infected Adults and Adolescents Page 8   

CD4+ T-CELL COUNT  
 

The CD4+ T-cell count (or CD4 count) serves as the major clinical indicator of immune function in patients who have 

HIV infection. It is one of the key factors in deciding whether to initiate antiretroviral therapy and chemoprophylaxis for 

opportunistic infections, and is the strongest predictor of subsequent disease progression and survival according to 

clinical trials and cohort studies [2-3]. A significant change (2 standard deviations) between two tests is approximately a 

30% change in the absolute count or an increase or decrease in CD4 percentage by 3 percentage points. 

 

 Use of CD4 Count for Initial Assessment. The CD4 count is one of the most important factors in the decision to 

initiate antiretroviral therapy and/or prophylaxis for opportunistic infections. All patients should have a baseline CD4 

count at entry into care (AI) . Recommendations for initiation of antiretroviral therapy based on CD4 count are found in 

the Initiatin g Antiretroviral Therapy  section of these guidelines. 

 Use of CD4 Count for Monitoring Therapeutic Response. An adequate CD4 response for most patients on therapy 

is defined as an increase in CD4 count in the range of 50ï150 cells/mm
3
 per year, generally with an accelerated 

response in the first 3 months. Subsequent increases in patients with good virologic control show an average increase 

of approximately 50ï100 cells/mm
3
 per year for the subsequent years until a steady state level is reached [4] . Some 

patients who initiate therapy with a severely depleted CD4 count may have a blunted increase in their count despite 

virologic suppression. 

 

Frequency of CD4 Count Monitoring ï In general, CD4 counts should be monitored every 3ï4 months to (1) 

determine when to start antiretroviral therapy in patients not being treated; (2) assess immunologic response to 

antiretroviral therapy; and (3) assess the need for initiation or discontinuation of prophylaxis for opportunistic 

infections (AI) . For those patients who are adherent to therapy with sustained viral suppression and stable clinical 

status for more than 2ï3 years, the frequency of CD4 count monitoring may be extended to every 6 months (BIII) . 

 

Factors that affect absolute CD4 count ï The absolute CD4 count is a calculated value based on the total white blood 

cell (WBC) count and the percentages of total and CD4+ T lymphocytes. This absolute number may fluctuate among 

individuals or may be influenced by factors that may affect the total WBC and lymphocyte percentages, such as use of 

bone marrowïsuppressive medications or the presence of acute infections. Splenectomy [5-6] or coinfection with 

HTLV-1 [7]  may cause misleadingly elevated absolute CD4 counts. Alpha-interferon, on the other hand, may reduce 

the absolute CD4 number without changing the CD4 percentage [8] . In all these cases, CD4 percentage remains stable 

and may be a more appropriate parameter to assess the patientôs immune function. 

 

 

PLASMA HIV RNA TESTI NG 
 

Plasma HIV RNA (viral load) should be measured in all patients at baseline and on a regular basis thereafter, 

especially in patients who are on treatment, because viral load is the most important indicator of response to 

antiretroviral therapy (AI) . Analysis of 18 trials that included more than 5,000 participants with viral load monitoring 

showed a significant association between a decrease in plasma viremia and improved clinical outcome [9] . Thus, viral 

load testing serves as a surrogate marker for treatment response [10]  and can be useful in predicting clinical 

progression [11-12]. The minimal change in viral load considered to be statistically significant (2 standard deviations) 

is a threefold, or a 0.5 log10 copies/mL change. One key goal of therapy is suppression of viral load to below the limits 

of detection (below 40ï75 copies/mL by most commercially available assays). For most individuals who are adherent 

to their antiretroviral regimens and who do not harbor resistance mutations to the prescribed drugs, viral suppression is 

generally achieved in 12ï24 weeks, even though it may take a longer time in some patients. Recommendations for the 

frequency of viral load monitoring are summarized below. 

 

 At Initiation or Change in Therapy.  Plasma viral load should be measured before initiation of therapy and 

preferably within 2ï4 weeks, and not more than 8 weeks, after treatment initiation or after treatment modification 

(BI) . Repeat viral load measurement should be performed at 4ï8-week intervals until the level falls below the assayôs 

limit of detection (BII) . 

 In Patients Who Have Viral Suppression but Therapy Was Modified Due to Drug Toxicity or Regimen 
Simplification. Viral load measurement should be performed within 2ï8 weeks after changing therapy. The purpose 
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of viral load monitoring at this point is to confirm potency of the new regimen (BII) . 

 In Patients on a Stable Antiretroviral Regimen. Viral load should be repeated every 3ï4 months or as clinically 

indicated (BII) . In adherent patients who have suppressed viral loads for more than 2ï3 years and who are at stable 

clinical and immunologic status, some clinicians may extend the interval to every 6 months (BIII) . 
 

Monitoring in Pat ients with Suboptimal Response. In addition to viral load monitoring, a number of additional 

factors, such as adherence to prescribed medications, altered pharmacology, or drug interactions, should be assessed. 

Patients who fail to achieve viral suppression should undergo resistance testing to aid in the selection of an alternative 

regimen, as discussed in the Drug Resistance Testing and Management of the Treatment-Experienced Patient 

sections (AI) . 
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DRUG RESISTANCE TESTING (Updated December 1, 2009) 
 

DHHS Panel Recommendations 

 HIV drug resistance testing is recommended for persons with HIV infection when they enter into care 

regardless of whether therapy will be initiated immediately or deferred (AIII). If therapy is deferred, repeat 

testing at the time of antiretroviral therapy initiation should be considered (CIII). HIV drug resistance testing 

should be performed to assist in the selection of active drugs when changing antiretroviral regimens in 

patients with virologic failure and HIV RNA levels >1,000 copies/mL (AI). In persons with >500 but <1000 

copies/mL, testing may be unsuccessful but should still be considered (BII).  

 Drug resistance testing should also be performed when managing suboptimal viral load reduction (AII). 

 Drug resistance testing in the setting of virologic failure should be performed while the patient is taking 

prescribed antiretroviral drugs, or, if not possible, within 4 weeks after discontinuing therapy (AII). 

 Genotypic resistance testing is recommended for all pregnant women prior to initiation of therapy (AIII) and 

for those entering pregnancy with detectable HIV RNA levels while on therapy (AI). 

 Genotypic testing is recommended as the preferred resistance testing to guide therapy in antiretroviral naïve 

patients and in patients with suboptimal virologic responses or virologic failure while on first or second 

regimens (AIII). 

 Addition of phenotypic testing to genotypic testing is generally preferred for persons with known or suspected 

complex drug resistance mutation patterns, particularly to protease inhibitors (BIII). 

 

 

Australian Commentary 

#29 - Australian Resistance Testing 

April 2010 - Feedback  

In Australia genotyping is the only available resistance test, however the access and cost varies across the states and 

territories and within areas. In 2008 data from the reference laboratories in Victoria and NSW showed a 3.3% rate of 

transmitted resistance to NRTI and a 5.6% rate to NNRTI. The transmitted resistance rates for Protease Inhibitors remain 

consistently low.  

 

 

Genotypic and Phenotypic Resistance Assays 
 

Genotypic and phenotypic resistance assays are used to assess viral strains and inform selection of treatment 

strategies. Standard assays provide information on resistance to nucleoside and non-nucleoside reverse transcriptase 

and protease inhibitors. Testing to evaluate integrase and fusion inhibitor resistance can also be performed through 

some commercial laboratories. No commercial assays are currently available for assessing resistance to CCR5 

antagonists. 

 

Genotypic Assays 
 

Genotypic assays detect drug resistance mutations present in relevant viral genes. Most genotypic assays involve 

sequencing of the reverse transcriptase and protease genes to detect mutations that are known to confer drug 

resistance. A genotypic assay that assesses mutations in the integrase gene is also commercially available. Genotypic 

assays can be performed rapidly with results available within 1ï2 weeks of sample collection. Interpretation of test 

results requires knowledge of the mutations that different antiretroviral drugs select for and of the potential for cross 

resistance to other drugs conferred by certain mutations. The International AIDS Society-USA (IAS-USA) maintains a 

list of updated significant resistance-associated mutations in the reverse transcriptase, protease, integrase, and 

envelope genes (see http://www.iasusa.org/resistance_mutations) [1] . The Stanford University HIV Drug 

Resistance Database (http://hivdb.stanford.edu) also provides helpful guidance for interpreting genotypic resistance 

test results. Various techniques are now available to assist the provider in interpreting genotypic test results [2-5]. 

Clinical trials have demonstrated the benefit of consultation with specialists in HIV drug resistance in improving 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=407&SectionID=410
http://www.iasusa.org/resistance_mutations
http://hivdb.stanford.edu/
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virologic outcomes [6] . Clinicians are thus encouraged to consult a specialist to facilitate interpretation of genotypic 

test results and the design of an optimal new regimen. 

 

Phenotypic Assays 
 

Phenotypic assays measure the ability of a virus to grow in different concentrations of antiretroviral drugs. Reverse 

transcriptase and protease gene sequences and, more recently, integrase and envelope sequences derived from patient 

plasma HIV RNA are inserted into the backbone of a laboratory clone of HIV or used to generate pseudotyped viruses 

that express the patient-derived HIV genes of interest. Replication of these viruses at different drug concentrations is 

monitored by expression of a reporter gene and is compared with replication of a reference HIV strain. The drug 

concentration that inhibits 50% of viral replication (i.e., the median inhibitory concentration [IC]50) is calculated, and 

the ratio of the IC50 of test and reference viruses is reported as the fold increase in IC50 (i.e., fold resistance). 

 

Automated phenotypic assays are commercially available with results reported in 2ï3 weeks. However, phenotypic 

assays cost more to perform than genotypic assays. In addition, interpretation of phenotypic assay results is 

complicated by incomplete information regarding the specific resistance level (i.e., fold increase in IC50) that is 

associated with drug failure, although clinically significant fold increase cutoffs are now available for some drugs [7-

11]. Again, consultation with a specialist can be helpful for interpreting test results. 

 

Further limitations of both genotypic and phenotypic assays include lack of uniform quality assurance for all available 

assays, relatively high cost, and insensitivity for minor viral species. Despite being present, drug-resistant viruses 

constituting less than 10%ï20% of the circulating virus population will probably not be detected by available assays. 

This limitation is important because after drugs exerting selective pressure on drug-resistant populations are 

discontinued, a wild-type virus often re-emerges as the predominant population in the plasma. This results in a 

decrease of the proportion of virus with resistance mutations to below the 10%ï20% threshold [12-14]. For some 

drugs, this reversion to predominantly wild-type virus can occur in the first 4ï6 weeks after drugs are stopped. 

Prospective clinical studies have shown that, despite this plasma reversion, reinstitution of the same antiretroviral 

agents (or those sharing similar resistance pathways) is usually associated with early drug failure, and the virus present 

at failure is derived from previously archived resistant virus [15] . Therefore, resistance testing is of greatest value 

when performed before or within 4 weeks after drugs are discontinued (AII) . Because detectable resistant virus may 

persist in the plasma of some patients for longer periods of time, resistance testing beyond 4 to 6 weeks after 

discontinuation may still reveal mutations. However, the absence of detectable resistance in such patients must be 

interpreted with caution in designing subsequent antiretroviral regimens. 

 

Use of Resistance Assays in Clinical Practice (Table 4) 
 

No definitive prospective data exist to support using one type of resistance assay over another (i.e., genotypic vs. 

phenotypic) in different clinical situations. In most situations genotypic testing is preferred because of the faster 

turnaround time, lower cost, and enhanced sensitivity for detecting mixtures of wild-type and resistant virus. However, 

for patients with a complex treatment history, results derived from both assays might provide critical and 

complementary information to guide regimen changes. 

 

Use of Resistance Assays in Determining Initial Treatment 

 

Transmission of drug-resistant HIV strains is well documented and associated with suboptimal virologic response to 

initial antiretroviral therapy [16-19]. The likelihood that a patient will acquire drug-resistant virus is related to the 

prevalence of drug resistance in persons engaging in high-risk behaviors in the community. In the United States and 

Europe, recent studies suggest the risk that transmitted virus will be resistant to at least one antiretroviral drug is in the 

range of 6%ï16% [20-25], with 3%ï5% of transmitted viruses exhibiting resistance to drugs from more than one class 

[24, 26]. If the decision is made to initiate therapy in a person with acute HIV infection, resistance testing at baseline 

will provide guidance in selecting a regimen to optimize virologic response. Therefore, resistance testing in this 

situation is recommended (AIII) using a genotypic assay. In the absence of therapy, resistant viruses may decline over 
time to less than the detection limit of standard resistance tests but may still increase the risk of treatment failure when 

therapy is eventually initiated. Therefore, if the decision is made to defer therapy, resistance testing during acute HIV 

infection should still be performed (AIII) . In this situation, the genotypic resistance test result might be kept on record 
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for several years before it becomes clinically useful. Because it is possible for a patient to acquire drug-resistant virus 

(i.e., superinfection) between entry into care and initiation of antiretroviral therapy, repeat resistance testing at the time 

treatment is started should be considered (CIII) . 

 

Performing drug resistance testing before initiation of antiretroviral therapy in patients with chronic HIV infection is 

less straightforward. The rate at which transmitted resistance-associated mutations revert to wild-type virus has not 

been completely delineated, but mutations present at the time of HIV transmission are more stable than those selected 

under drug pressure, and it is often possible to detect resistance-associated mutations in viruses that were transmitted 

several years earlier [27-29]. No prospective trial has addressed whether drug resistance testing prior to initiation of 

therapy confers benefit in this population. However, data from several, but not all, studies suggest suboptimal 

virologic responses in persons with baseline mutations [16-19, 30-32]. In addition, a cost-effectiveness analysis of 

early genotypic resistance testing suggests that baseline testing in this population should be performed [33] . Therefore, 

resistance testing in chronically infected persons at the time of entry into HIV care is recommended (AIII) . Genotypic 

testing is generally preferred in this situation because of lower cost, more rapid turnaround time, ability to detect 

mixtures of wild-type and resistant virus, and the relative ease of interpretation (AIII) . If therapy is deferred, repeat 

testing just prior to initiation of antiretroviral therapy should be considered because the patient may have possibly 

acquired drug-resistant virus (i.e., superinfection) (CIII) . 

 

Presently, drug resistance testing in antiretroviral-naïve persons involves genotypic testing for mutations in the reverse 

transcriptase and protease genes. As the use of integrase inhibitors increases, it is possible that genotypic testing for 

resistance to this class of drugs will become clinically useful when an integrase inhibitor is being considered as part of 

an initial regimen. 

 

Use of Resistance Assays in the Event of Virologic Failure 

 

Resistance assays are useful in guiding decisions for patients experiencing virologic failure while on antiretroviral 

therapy. Several prospective studies assessed the utility of resistance testing in guiding antiretroviral drug selection in 

patients with virologic failure. These studies involved genotypic assays, phenotypic assays, or both [6, 34-40]. In 

general, these studies found that early virologic response to salvage regimens was improved when results of resistance 

testing were available to guide changes in therapy, compared with responses observed when changes in therapy were 

guided only by clinical judgment. Additionally, one observational study demonstrated improved survival in patients 

with detectable HIV plasma RNA when drug resistance testing was performed [41] . Thus, resistance testing appears to 

be a useful tool in selecting active drugs when changing antiretroviral regimens for virologic failure in persons with 

HIV RNA >1,000 copies/mL (AI ). (See Management of the Treatment-Experienced Patient.) In persons with >500 

but <1,000 copies/mL, testing may be unsuccessful but should still be considered (BII) . 

 

Resistance testing also can help guide treatment decisions for patients with suboptimal viral load reduction (AII) . 

Virologic failure in the setting of combination antiretroviral therapy is, for certain patients, associated with resistance 

to only one component of the regimen [42-44]. In that situation, substituting individual drugs in a failing regimen 

might be possible, although this concept will require clinical validation. (See Management of the Treatment-

Experienced Patient.) 

 

Genotypic testing is generally preferred for virologic failure or suboptimal viral load reduction in persons failing their 

first or second antiretroviral drug regimen because of lower cost, faster turnaround time, and greater sensitivity for 

detecting mixtures of wild-type and resistant virus (AIII) . Addition of phenotypic testing to genotypic testing, is 

generally preferred for persons with known or suspected complex drug resistance mutation patterns, particularly to 

protease inhibitors (BIII) . 

 

The clinical utility of resistance testing for integrase and fusion inhibitor resistance is limited at present because of 

lack of availability of second-line drugs within these classes; that is, there is no need to test for cross resistance to 

other drugs. However, in patients failing integrase- or fusion inhibitor-based regimens, testing for integrase or fusion 

inhibitor resistance may be helpful to determine whether to include drugs from these classes in subsequent regimens 

(CIII) . A coreceptor tropism assay should be performed whenever the use of a CCR5 antagonist is being considered 

(AII) . (See section on Coreceptor Tropism Assays.) 
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Use of Resistance Assays in Pregnant Patients 

 
In pregnant women, the goal of antiretroviral therapy is to maximally reduce plasma HIV RNA to provide appropriate 

maternal therapy and prevent mother-to-child transmission of HIV. Genotypic resistance testing is recommended for 

all pregnant women prior to initiation of therapy (AIII)  and for those entering pregnancy with detectable HIV RNA 

levels while on therapy (AII ). Phenotypic testing may provide additional information in those found to have complex 

drug resistance mutation patterns, particularly to protease inhibitors (BIII) . Optimal prevention of perinatal 

transmission may require initiation of antiretroviral therapy while results of resistance testing are pending. Once the 

results are available, the antiretroviral regimen can be changed as needed. 
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Table 4.  Recommendations for Using Drug Resistance Assays (Updated December 1, 2009) 
Page 1 of 2 

Clinical Setting/Recommendation Rationale 

Drug resistance assay recommended 

In acute HIV infection:  Drug resistance testing 

is recommended regardless of whether treatment 

is initiated immediately or deferred (AIII) . A 

genotypic assay is generally preferred (AIII) . 

 

 

 

 

 

 

If treatment is deferred, repeat resistance testing 

should be considered at the time antiretroviral 

therapy is initiated (CIII) . A genotypic assay is 

generally preferred (AIII) . 

 

 

If treatment is to be initiated immediately, drug 

resistance testing will determine whether drug-resistant 

virus was transmitted. Test results will help in the 

design of initial regimens or, if therapy was initiated 

prior to results, change regimens.  

 

Genotypic testing is preferable to phenotypic testing 

because of lower cost, faster turnaround time, and 

greater sensitivity for detecting mixtures of wild-type 

and resistant virus. 

 

If treatment is deferred, testing should still be performed 

because of the greater likelihood that transmitted 

resistance-associated mutations will be detected earlier in 

the course of HIV infection. Results of resistance testing 

may be important when treatment is initiated. Repeat 

testing at the time antiretroviral therapy is initiated should 

be considered because the patient may have acquired a 

drug-resistant virus (i.e., superinfection). 

In treatment-naïve patients with chronic HIV 

infection: Drug resistance testing is 

recommended at the time of entry into HIV care, 

regardless of whether therapy is initiated 

immediately or deferred (AIII) . A genotypic 

assay is generally preferred (AIII) . 

 

If therapy is deferred, repeat resistance testing 

should be considered at the time antiretroviral 

therapy is initiated (CIII) . A genotypic assay is 

generally preferred (AIII) . 

Transmitted HIV with baseline resistance to at least one 

drug is seen in 6%ï16% of patients, and suboptimal 

virologic responses may be seen in patients with 

baseline resistant mutations. Some drug resistance 

mutations can remain detectable for years in untreated 

chronically infected patients. 

 

Repeat testing prior to initiation of antiretroviral therapy 

should be considered because the patient may have 

acquired a drug-resistant virus (i.e., a superinfection).  

 

Genotypic testing is preferred for the reasons noted 

previously. 

In patients with virologic failure: Drug resistance 

testing is recommended in persons on combination 

antiretroviral therapy with HIV RNA levels >1,000 

copies/mL (AI) . In persons with HIV RNA levels 

>500 but <1,000 copies/mL, testing may be 

unsuccessful but should still be considered (BII) . 

 

 

A genotypic assay is generally preferred in those 

experiencing virologic failure on their first or second 

regimens (AIII) . 

 

Addition of phenotypic assay to genotypic assay is 

generally preferred for those with known or suspected 

complex drug resistance patterns, particularly to 

protease inhibitors (BIII) .  

Testing can help determine the role of resistance 

in drug failure and maximize the clinicianôs 

ability to select active drugs for the new regimen. 

Drug resistance testing should be performed 

while the patient is taking prescribed 

antiretroviral drugs or, if not possible, within 4 

weeks after discontinuing therapy. 

 

Genotypic testing is generally preferred for the 

reasons noted previously. 

 

 

Phenotypic testing can provide useful additional 

information for those with complex drug 

resistance mutation patterns, particularly to 

protease inhibitors. 
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Clinical Setting/Recommendation Rationale 

Drug resistance assay recommended (continued) 

In patients with suboptimal suppression of viral load: 

Drug resistance testing is recommended in persons with 

suboptimal suppression of viral load after initiation of 

antiretroviral therapy (AII) . 

Testing can help determine the role of resistance and thus 

assist in identifying the number of active drugs available 

for a new regimen. 

In HIV -infected pregnant women: Genotypic resistance 

testing is recommended for all pregnant women prior to 

initiation of antiretroviral therapy (AIII)  and for those 

entering pregnancy with detectable HIV RNA levels 

while on therapy (AI) . 

The goal of antiretroviral therapy in HIV-infected 

pregnant women is to achieve maximal viral suppression 

for treatment of maternal HIV infection and for prevention 

of perinatal HIV transmission. Genotypic resistance 

testing will assist the clinician in selecting the optimal 

regimen for the patient. 

Drug resistance assay not usually recommended 

After therapy discontinued: Drug resistance testing is 

not usually recommended after discontinuation (>4 

weeks) of antiretroviral drugs (BIII) . 

Drug resistance mutations might become minor species in 

the absence of selective drug pressure, and available 

assays might not detect minor drug-resistant species. If 

testing is performed in this setting, the detection of drug 

resistance may be of value; however, the absence of 

resistance does not rule out the presence of minor drug-

resistant species. 

In patients with low HIV RNA levels: Drug resistance 

testing is not usually recommended in persons with a 

plasma viral load <500 copies/mL (AIII) . 

Resistance assays cannot be consistently performed given 

low HIV RNA levels. 
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HLA -B*5701 SCREENING (Updated December 1, 2007) 
 

DHHS Panel Recommendations 

 The Panel recommends screening for HLA-B*5701 before starting patients on an abacavir-containing 

regimen, to reduce the risk of hypersensitivity reaction (AI). 

 HLA-B*5701-positive patients should not be prescribed abacavir (AI). 

 The positive status should be recorded as an abacavir allergy in the patientôs medical record (AII). 

 When HLA-B*5701 screening is not readily available, it remains reasonable to initiate abacavir with 

appropriate clinical counseling and monitoring for any signs of hypersensitivity reaction (CIII). 

 
The abacavir hypersensitivity reaction (ABC HSR) is a multiorgan clinical syndrome typically seen within the initial 6 

weeks of abacavir treatment. This reaction has been reported in 5%ï8% of patients participating in clinical trials when 

using clinical criteria for the diagnosis, and it is the major reason for early discontinuation of abacavir. (See Table 12.) 

Discontinuing abacavir usually promptly reverses HSR, whereas subsequent rechallenge can cause a rapid, severe, and 

even life-threatening recurrence.  

 

Studies that evaluated demographic risk factors for ABC HSR have shown racial background as a risk factor, with white 

patients generally having a higher risk (5%ï8%) than black patients (2%ï3%). Several groups reported a highly 

significant association between ABC HSR and the presence of the MHC class I allele HLA-B*5701 [1, 2] . An abacavir 

skin patch test (ABC SPT) was developed as a research tool to immunologically confirm ABC HSR, because the clinical 

criteria used for ABC HSR are overly sensitive and may lead to false-positive ABC HSR diagnoses [3] . A positive ABC 

SPT is an abacavir-specific delayed hypersensitivity reaction that results in redness and swelling at the skin site of 

application. All ABC SPTïpositive patients studied were also positive for the HLA-B*5701 allele [4] . The ABC SPT 

could be falsely negative for some patients with ABC HSR. It is not recommended to be used as a clinical tool at this 

point. The PREDICT-1 study randomized patients before starting abacavir either to be prospectively screened for HLA-

B*5701 (in which HLA-B*5701ïpositive patients were not offered abacavir) or to standard of care at the time of the 

study (i.e., no screening, with all patients receiving abacavir) [5] . The overall HLA-B*5701 prevalence in this 

predominately white population was 5.6%. In this cohort, screening for HLA-B*5701 eliminated immunologic ABC HSR 
(defined as ABC SPT positive) compared with standard of care (0% vs. 2.7%), yielding a 100% negative predictive value 

with respect to SPT as well as significantly decreasing the rate of clinically suspected ABC HSR (3.4% vs. 7.8%). The 
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SHAPE study corroborated the low rate of immunologically validated ABC HSR in black patients and confirmed the 

utility of HLA -B*5701 screening for the risk for ABC HSR (100% sensitivity in black and white populations) [6] . 

  

On the basis of the results of these studies, the Panel recommends screening for HLA-B*5701 before starting patients 

on an abacavir-containing regimen (AI) . HLA-B*5701ïpositive patients should not be prescribed abacavir (AI) , and 

the positive status should be recorded as an abacavir allergy in the patientôs medical record (AII) . HLA-B*5701 

testing needs to be performed only once in a patientôs lifetime, so efforts to carefully record and maintain the result 

and to educate the patient about its implications are important. The specificity of the HLA-B*5701 test in predicting 

ABC HSR is lower than the sensitivity (i.e., 33%ï50% of HLA-B*5701 positive patients would likely not develop 

confirmed ABC HSR if exposed to ABC). HLA-B*5701 should not be used as a substitute for clinical judgment or 

pharmacovigilance, because a negative HLA-B*5701 result does not absolutely rule out the possibility of some form 

of ABC HSR. When HLA-B*5701 screening is not readily available, it remains reasonable to initiate ABC with 

appropriate clinical counseling and monitoring for any signs of ABC HSR (CIII) . 
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CORECEPTOR TROPISM ASSAYS (Updated November 3, 2008)  
 

DHHS Panel Recommendations 

 Coreceptor tropism assay should be performed whenever the use of a CCR5 inhibitor is being considered 

(AII).  

 Coreceptor tropism testing might also be considered for patients who exhibit virologic failure on a CCR5 

inhibitor (BIII).   

 
HIV enters cells by a complex process that involves the sequential attachment to the CD4 receptor followed by binding 

to either the CCR5 or CXCR4 molecules and fusion of the viral and cellular membranes [1] . The CCR5 inhibitors (i.e., 

maraviroc, vicriviroc) prevent HIV entry into target cells by binding to the CCR5 receptor [2] . Phenotypic and, to a 

lesser degree, genotypic assays have been developed that can determine the coreceptor tropism (i.e., CCR5, CXCR4, or 

both) of the patientôs dominant virus population. One assay (Trofile, Monogram Biosciences, Inc., South San Francisco, 

CA) was used to screen patients who were participating in studies that formed the basis of approval for maraviroc, the 

only CCR5 inhibitor currently available. Other assays are under development and are currently used primarily for 

research purposes or in clinical situations in which the Trofile assay is not readily available. 

 

Background 
 

The vast majority of patients harbor a CCR5-utilizing virus (R5 virus) during acute/recent infection, which suggests that 
the R5 variant is preferentially transmitted compared with the CXCR4 (X4) variant. Viruses in many untreated patients 

eventually exhibit a shift in coreceptor tropism from CCR5 to either CXCR4 or both CCR5 and CXCR4 (i.e., dual- or 

mixed-tropic; D/M-tropic). This shift is temporally associated with a more rapid decline in CD4 T-cell counts [3, 4], 

although whether this shift is a cause or a consequence of progressive immunodeficiency remains undetermined [1] . 
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Antiretroviral-treated patients who have extensive drug-resistance are more likely to harbor detectable X4- or D/M-tropic 

variants than untreated patients who have comparable CD4 T-cell counts [5] . The prevalence of X4- or D/M-tropic 

variants increases to more than 50% in treated patients who have CD4 T-cell counts <100 cells/mm
3 
[5, 6]. 

 

Phenotypic Assays 
 
There are now at least two high-throughput phenotypic assays that can quantify the coreceptor characteristics of plasma-

derived virus. Both involve the generation of laboratory viruses that express patient-derived envelope proteins (i.e., gp120 

and gp41). These pseudoviruses are either replication-competent (Phenoscript assay, VIRalliance, Paris, France) or 

replication-defective (Trofile assay, Monogram Biosciences, Inc.) [7, 8] . These pseudoviruses then are used to infect 

target cell lines that express either CCR5 or CXCR4. In the Trofile assay, the coreceptor tropism of the patient-derived 

virus is confirmed by testing the susceptibility of the virus to specific CCR5 or CXCR4 inhibitors in vitro. The Trofile 

assay takes about 2 weeks to perform and requires a plasma HIV RNA level Ó1,000 copies/mL.  

 

The performance characteristics of these assays have evolved. Most, if not all, patients enrolled in premarketing clinical 

trials of maraviroc and other CCR5 inhibitors were screened with an earlier, less-sensitive version of the Trofile assay [7] . 

This earlier assay failed to routinely detect low levels of CXCR4-utilizing variants. As a consequence, some patients 

enrolled in these clinical trials harbored low, undetectable levels of CXCR4-utilizing viruses at baseline and exhibited 

rapid virologic failure after initiation of a CCR5 inhibitor [9] . This assay has since been revised and is now able to detect 

lower levels of CXCR4-utlizing viruses. In vitro, the assay can detect CXCR4-utilizing clones with 100% sensitivity when 

those clones make up 0.3% of the population; per http://www.trofileassay.com [10] . Although this more sensitive assay 

has had limited use in prospective clinical trials, it is now the only one that is commercially available. For unclear reasons, 

a minority of samples cannot be successfully phenotyped with either generation of the Trofile assay. 

 

Genotypic Assays 
 
These assays are under investigation [11, 12] but are not commercially available. 

  

Use of Coreceptor Tropism Assays in Clinical Practice 
 
Coreceptor tropism assays should be used whenever the use of a CCR5 inhibitor is being considered (AII) . Coreceptor 

tropism testing might also be considered for patients who exhibit virologic failure on maraviroc (or any CCR5 

inhibitor) (BIII) .   

 

Other potential clinical uses for the tropism assay are for prognostic purposes or for assessment of tropism prior to 

starting antiretroviral therapy, in case a CCR5 inhibitor is required later (e.g., in a regimen change for toxicity). 

Currently, there are not sufficient data to support these uses. 
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Treatment Goals (Updated December 1, 2009) 

 
 

Australian Commentary  

 #11 - Australian data on rates of non-detectable virus  

 

Eradication of HIV infection cannot be achieved with available antiretroviral regimens. This is chiefly because the 

pool of latently infected CD4 T-cells is established during the earliest stages of acute HIV infection [1]  and persists 

with a long half-life, even with prolonged suppression of plasma viremia [2-5]. The primary goals driving the decision 

to initiate antiretroviral therapy therefore are to: 

 maximally and durably suppress plasma HIV viral load, 

 reduce HIV-associated morbidity and prolong survival, 

 improve quality of life, 

 restore and preserve immunologic function, and 

 prevent HIV transmission. 

 

Adoption of treatment strategies recommended in these guidelines has reduced HIV-related morbidity and mortality 

[6-8] and has reduced vertical transmission [9-10]. HIV suppression with antiretroviral therapy may also decrease 

inflammation and immune activation thought to contribute to higher rates of cardiovascular and other comorbidities 

reported in HIV-infected cohorts (see Initiati ng Antiretroviral Therapy  section). Maximal and durable suppression 

of plasma viremia delays or prevents the selection of drug resistance mutations, preserves CD4 T-cell numbers, and 

confers substantial clinical benefits, all of which are important treatment goals [11] . 
 

Achieving maximal viral suppression in initial therapy requires the use of antiretroviral regimens with at least two, and 

preferably three, active drugs from multiple drug classes. Baseline resistance testing should guide the specific regimen 

design. When maximal initial suppression is not achieved or is lost, changing to a new regimen with at least two active 

drugs is required (see Management of Patients with Antiretroviral Treatment Failure section). The increasing number 

of drugs and drug classes makes viral suppression below detection limits the goal in all patients, even those with primary 

or acquired drug resistance. 

 

Viral load reduction to below limits of assay detection in a treatment-naïve patient usually occurs within the first 12ï

24 weeks of therapy. Predictors of virologic success include: 

 high potency of antiretroviral regimen, 

 excellent adherence to treatment regimen [12] , 

 low baseline viremia [13] , 

 higher baseline CD4 T-cell count (>200 cells/mm3), [14]  and 

 rapid reduction of viremia in response to treatment [13, 15]. 

 

Successful outcomes are usually observed although adherence difficulties may lower the success rate in clinical 

practice to below the 90% rate commonly seen in clinical trials [16] . 
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Australian Commentary 

#11 - Australian data on rates of non-detectable virus 

April 2010 - Feedback  

Data from the Australian HIV Observational Database shows that 78% (1508/1934) of patients with a viral load 

measurement in the past 12 months had an HIV RNA < 400 copies/mL. Source: Australian HIV Observational Database 

Annual Report Vol 9; Number 1; Oct 2009. 

 

STRATEGIES TO ACHIEV E TREATMENT  GOALS 

 
Achieving treatment goals requires a balance of sometimes competing considerations, outlined below. Providers and 

patients must work together to define individualized strategies to achieve treatment goals. 

 

Selection of Initial Combination Regimen 
 
Several preferred and alternative antiretroviral regimens are recommended for use. (See What to Start: Initial 

Combination Regimens for the Antiretroviral-Naïve Patient.) Many of these regimens have comparable efficacy 

but vary to some degree in dosing frequency, pill burden, drug interactions, and potential side effects. A regimen 

should be tailored to each patient to enhance adherence and thus improve outcome of care. Individual tailoring is based 

on such considerations as expected side effects, convenience, comorbidities, interactions with concomitant medications, 
and results of pretreatment genotypic drug resistance testing. 

 

Pretreatment Drug Resistance Testing 
 

Current studies suggest a prevalence of HIV drug resistance of 6%ï16% in antiretroviral treatment-naïve patients 

[17-20], and some studies suggest that the presence of transmitted drug-resistant viruses may lead to suboptimal 

virologic responses [21] . Therefore, pretreatment genotypic resistance testing should be used in guiding selection of 

the most optimal initial antiretroviral regimen. (See Drug Resistance Testing section.) 

 

Improving Adherence 
 

Suboptimal adherence may result in reduced treatment response. Incomplete adherence can result from complex 

medication regimens; patient factors, such as active substance abuse and depression; and health system issues, 

including interruptions in medication access and inadequate treatment education and support. Conditions that promote 

adherence should be maximized prior to and after initiation of antiretroviral therapy. (See Adherence to 

Antiret roviral Therapy  section.) 
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Initiating A ntiretroviral Therapy in Treatment -
Naïve Patients (Updated December 1, 2009) 
 
 

Australian Commentary 

 #12 - When to start and also located here.  

 
 

DHHS Panel Recommendations 

 Antiretroviral therapy should be initiated in all patients with a history of an AIDS-defining illness or 

with a CD4 count <350 cells/mm
3
 (AI). 

 Antiretroviral therapy should also be initiated, regardless of CD4 count, in patients with the following 

conditions: pregnancy (AI), HIV- associated nephropathy (AII), and hepatitis B virus (HBV) 

coinfection when treatment of HBV is indicated (AIII). 

 Antiretroviral therapy is recommended for patients with CD4 counts between 350 and 500 cells/mm
3
. 

The Panel was divided on the strength of this recommendation: 55% voted for strong recommendation 

(A) and 45% voted for moderate recommendation (B) (A/B-II).  

 For patients with CD4 counts >500 cells/mm
3
, the Panel was evenly divided: 50% favor starting 

antiretroviral therapy at this stage of HIV disease (B); 50% view initiating therapy at this stage as 

optional (C) (B/C-III).  

 Patients initiating antiretroviral therapy should be willing and able to commit to lifelong treatment and 

should understand the benefits and risks of therapy and the importance of adherence (AIII). Patients 

may choose to postpone therapy, and providers, on a case-by-case basis, may elect to defer therapy 

based on clinical and/or psychosocial factors. 

 
Rating of Recommendations:  A = Strong; B = Moderate; C = Optional 

Rating of Evidence:  I = data from randomized controlled trials; II = data from well-designed nonrandomized trials or observational 

cohort studies with long-term clinical outcomes; III = expert opinion 

 

The primary goal of antiretroviral therapy is to reduce HIV-associated morbidity and mortality. This is best 

accomplished by using antiretroviral therapy to maximally inhibit HIV replication, as measured by consistent plasma 

HIV RNA (viral load) values below the level of detection using commercially available assays. Additional benefits of 

antiretroviral therapy, supported by accumulating evidence, are reduction in HIV-associated inflammation and its 

associated complications and reduction in HIV transmission. 

 

Over the past 20 years, the Panel has made several changes to the recommendations on when to start therapy based on 

prevailing clinical trial and cohort data and therapeutic options available at the time of each revision. The standard 

procedure for the Panel is to only make recommendations in agreement with two-thirds of the Panel members. This 

has not been possible for the When to Start recommendations in this updated version of the guidelines. Accordingly, 

the breakdown of votes is presented for recommendations supported by less than two-thirds of Panel members. 

 

Randomized controlled trials provide evidence supporting the benefit of antiretroviral therapy in patients with CD4 

counts of 350 cells/mm
3
 or less. However, such evidence showing benefit for patients with higher CD4 cell counts is 

not yet available. Based on cumulative observational cohort data demonstrating benefits of antiretroviral therapy in 

reducing AIDS- and non-AIDS-associated morbidity and mortality, the Panel now recommends antiretroviral therapy 

for patients with CD4 count between 350 and 500 cells/mm
3
 (A-B/II) . For patients with CD4 count >500 cells/mm

3
, 

Panel members are evenly divided: 50% favor starting antiretroviral therapy at earlier stages of HIV disease (BIII) ; 

50% view initiating therapy at this stage as optional (CIII) .  
 

Panel members favoring earlier initiation of therapy base their recommendation on several recent developments: (1) 

report from at least one recent cohort study demonstrating survival benefit with initiation of antiretroviral therapy at 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=P4&SectionID=416#c12
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CD4 count >500 cells/mm
3
; (2) growing awareness that untreated HIV infection may be associated with development 

of many non-AIDS-defining diseases, including cardiovascular disease, kidney disease, liver disease, and malignancy; 

(3) availability of antiretroviral regimens that are more effective, more convenient, and better tolerated than 

antiretroviral combinations no longer in use; and (4) increasing evidence that effective antiretroviral therapy reduces 

HIV transmission (BIII) . 

 

The other 50% of the Panel members feel that current evidence does not definitively demonstrate clear benefit of 

antiretroviral therapy in all patients with CD4 count >500 cells/mm
3
. They also feel that risks of short- or long-term 

drug-related complications, nonadherence to lifelong therapy in asymptomatic patients, and potential for development 

of drug resistance may offset possible benefits of earlier initiation of therapy. Thus, pending more definitive 

supporting evidence, these panel members recommend that therapy in this setting should be optional and considered 

on a case-by-case basis (CIII) . 

 

The known benefits, risks, and limitations of antiretroviral therapy, as well as the strength of the recommendations 

according to CD4 count levels, are discussed below. 

 

Australian Commentary 

#12 - When to start 

April 2010 - Feedback  

In Australia, outpatient antiretroviral drugs are funded by the Commonwealth through the Highly Specialised Drugs 

Program under section 100 of the National Health Act. Outpatient antiretroviral drugs can be prescribed in public hospitals 

by doctors in specialist clinics, or in the community by approved prescribers who have completed an appropriate 

prescribers' course*. Antiretroviral drugs are dispensed from public hospital pharmacies. A patient will be required to pay a 

contribution for each supply at a similar rate to the Pharmaceutical Benefits Scheme. 

In general, the Section 100 indications for funding of antiretroviral treatment of HIV infection are a CD4 cell count less 

than 500 cells/µL or a HIV viral load >10,000 copies/mL. 

In the previous iteration of these guidelines a recommendation was made to commence therapy in asymptomatic 

individuals with a CD4 count between 200 and 350cells/ µL. This has changed in the most recent guidelines to a moderate 

to strong recommendation to commence therapy in asymptomatic individuals with a CD4 count between 350 and 500 

cells/µl. This is based on recent cohort data suggesting improved outcomes for asymptomatic people treated with 

antiretroviral therapy before reaching a minimum CD4 threshold of 350 cells/µL. 

The panel considered that the recent cohort data may possibly have been influenced by unassessed confounders (such as 

socioeconomic status and cigarette smoking). Also, there are differences between the Australian health care system and the 

environments in which the cohort studies were undertaken that may limit the generalisability of their findings. 

The panel notes that the data addressing the issue of when to commence therapy in this patient group is limited and this 

question has not yet been the subject of randomized studies. Some clinicians will reasonably take the view that a broad 

recommendation to commence therapy above a CD4 count of 350 cells/µL is premature. However, it is important that a full 

discussion be had with patients about the DHHS panel's recommended change of threshold and the different approach taken 

by other internationally recognized guidelines (the European AIDS Clinical Society, Guidelines Clinical Management and 

Treatment of HIV Infected Adults in Europe, version 5, November 2009 and British HIV Association Addendum to HIV 

Treatment Guidelines 2009) who continue to recommend commencement of therapy in most circumstances at an 

approximate CD4 threshold of 350 cells/uL in asymptomatic people with HIV.  

There are a number of indications for treatment commencement at higher CD4 counts that should be considered on an 

individual basis (such as HIV associated nephropathy for example). 

*s100 HIV prescriber training is delivered by ASHM for practitioners in NSW and ACT, by the SH3ED Program (Sexual 

Health, HIV, Hepatitis Education Program), a partnership between General Practice Divisions Victoria, the Alfred Hospital 

Infections Diseases Unit and ASHM in Victoria and by the University of Queensland, HIV/HCV Education Program in 

QLD. Further information on the HIV Prescriber Program can be found on the ASHM website at 

http://www.ashm.org.au/hiv-prescribers/. 
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BENEFITS OF ANTIRETRO VIRAL THERAPY  
 

Earlier studies definitively showed that potent combination antiretroviral therapy improves survival and reduces 

AIDS-related complications in patients with advanced HIV disease. There is now increasing evidence demonstrating 

the benefits of viral suppression and immunologic responses on reducing mortality and non-AIDS-related 

complications in patients with higher pretreatment CD4 counts. The following is a focused discussion of the rationale 

that forms the basis for the Panelôs recommendation favoring earlier treatment. 

 

Reduction in Mortality and/or AIDS-Related Morbidity 
 

Patients with a history of an AIDS-defining illness or CD4 count <350 cells/mm
3 

 

HIV-infected patients with CD4 counts <200 cells/mm
3 
are at higher risk of opportunistic diseases, non-AIDS 

morbidity, and death. Randomized controlled trials in patients with CD4 counts <200 cells/mm
3 
and/or a history of an 

AIDS-defining condition provide strong evidence that antiretroviral therapy improves survival and delays disease 

progression in these patients [1-3]. Long-term data from multiple observational cohort studies evaluating earlier 

antiretroviral therapy (>200 cells/mm
3
) compared with later treatment (<200 cells/mm

3
) have also provided strong 

support for these findings [4-8]. 

 

Few large, randomized controlled trials address when to start therapy in patients with CD4 counts >200 cells/mm
3
. 

CIPRA HT-001 is a randomized clinical trial conducted in Haiti. Study participants were randomized to start 

antiretroviral therapy at CD4 count of 200ï350 cells/mm
3
 or to defer treatment until their CD4 count dropped below 

200 cells/mm
3
 or they developed an AIDS-defining condition. In an interim analysis of the study, a higher mortality 

rate (hazard ratio [HR] = 4.0, p = 0.0011) and greater incident tuberculosis (HR = 2.0, p = 0.0125) were observed 

among patients who deferred therapy compared with participants who began antiretroviral therapy with CD4 counts of 

200 to 350 cells/mm
3
 [9]. This evidence led to the study Data Safety Monitoring Boardôs recommendation to terminate 

the trial before completion.  

 

The SMART study was a multi-national trial enrolling more than 5,400 participants with CD4 counts >350 cells/mm
3
. 

Participants were randomized to continuous antiretroviral therapy or to treatment interruption until CD4 count dropped 

below 250 cell/mm
3
. In a subgroup analysis involving the 249 study participants who were treatment naïve at 

enrollment, a trend of lower risk of serious AIDS- and non-AIDS-related events was seen in those who initiated 

therapy immediately compared with those who deferred therapy until CD4 count dropped to <250 cells/mm
3
 (p = 

0.06) [10] . 

 

Collectively, these studies support the Panelôs recommendation that antiretroviral therapy should be initiated in 

patients with a history of an AIDS-defining illness or with a CD4 count <350 cells/mm
3 
(AI) . 

 

Patients with a CD4 count between 350 and 500 cells/mm
3
 

 

There are no randomized trials using current combination regimens in patients with CD4 counts >350/mm
3
 to provide 

data that directly address the question of when to start therapy in these patients. Data from the ART Cohort 

Collaboration (ART-CC), which included 61,798 patient-years of follow-up, showed a declining risk of AIDS or death 

for up to 5 years in subjects starting therapy with a CD4 count Ó350 cells/mm
3
 compared with subjects starting 

between 200 and 349 cells/mm
3
 [11] . A more recent rigorous analysis of this cohort found that deferring therapy until 

the 251 to 350 cells/mm
3
 range was associated with a higher rate of progression to AIDS and death compared with 

initiating therapy in the 351 to 450 cells/mm
3
 range (risk ratio: 1.28, 95% CI: 1.04 to 1.57) [6] . 

 

In a collaboration of North American cohort studies (NA-ACCORD) that evaluated patients regardless of whether they 

had started therapy, the 6,278 patients who deferred therapy until CD4 count <350 cells/mm
3
 had an increased risk of 

death compared with 2,084 patients who initiated therapy with CD4 count between 351 and 500 cells/mm
3
 (risk ratio: 

1.69, 95% CI: 1.26 to 2.26) after adjustment for other factors that differed between these two groups [12] . 

When interpreting both of these cohort studies it is important to note that although the relative risk of a mortality event 

is evident, the overall number of events was small. In these cohort studies, the relative risks determined could have 
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been influenced by unmeasured confounders that cannot be adjusted for in the analysis. The findings from these 

observational cohort studies point to potential harm if therapy is deferred until CD4 count falls below 350 cells/mm
3
. 

Based on these findings, combined with emerging biologic evidence regarding potential damage to end organs from 

inflammation associated with untreated HIV replication and the potential reduction in HIV transmission with treatment 

(see below), the Panel recommends antiretroviral therapy in patients with CD4 counts between 350 and 500 cells/mm
3
. 

The Panel was divided on the strength of this recommendation: 55% voted for strong recommendation (A) and 45% 

voted for moderate recommendation (B) (A/B-II) . 

Patients with a CD4 count >500 cells/mm
3 

 

The NA-ACCORD study also observed patients who started treatment at CD4 count >500 cells/mm
3
 or after the CD4 

count dropped below this threshold. The adjusted mortality rates were significantly higher among the 6,935 patients 

who deferred therapy until CD4 count fell below 500 cells/mm
3
 compared with rates in the 2,200 patients who started 

therapy while CD4 count was above 500 cells/mm
3
 (risk ratio: 1.94, 95% CI: 1.37 to 2.79) [12] . Although large and 

generally representative of care in the United States, the study has several limitations, including the small number of 

deaths and the potential for unmeasured confounders that might have influenced outcomes independent of 

antiretroviral therapy. 

In contrast, analysis of the ART-CC cohort failed to identify a benefit for patients initiating antiretroviral therapy with 

CD4 counts above 450 cells/mm
3
. This analysis also did not identify a harmful effect of this strategy [6] . Deferral of 

therapy to the 351450 cells/mm
3
 range was associated with a similar rate of progression to AIDS/death compared 

with initiation of therapy in the 451550 cells/mm
3
 range (risk ratio: 0.99, 95% CI: 0.76 to 1.29). This study also 

found that the proportion of patients with CD4 counts between 451 and 550 cells/mm
3
 who would progress to AIDS or 

death before having a CD4 count below 450 cells/mm
3
 was low (1.6%; 95% CI: 1.1 to 2.1%). 

Based on these data, along with a better understanding of the pathogenesis of HIV infection and the growing 

awareness that untreated HIV infection increases the risk of many non-AIDS-defining diseases (see below), 50% of 

Panel members favor initiation of antiretroviral therapy in HIV-infected persons with a CD4 count above 500 

cells/mm
3 
(BIII) . 

The other 50% of the Panel members are reluctant to broadly recommend starting antiretroviral therapy at higher CD4 

cell counts and consider that therapy should be optional at this stage of HIV disease (CIII) . In making this 

recommendation, the Panel members note that the amount of data supporting initiation of therapy decreases as the 

CD4 count increases above 350ï500 cells/mm
3
, and concerns remain over the unknown overall benefit and long-term 

risks with earlier treatment. 

 

When discussing starting antiretrovirals at higher CD4 cell counts (>500 cells/mm
3
), clinicians should inform patients 

that data on the clinical benefit of starting treatment at such levels is not conclusive. There is a need for further 

ongoing research (both with randomized clinical trials and cohort studies) to assess the short- and long-term clinical 

and public health benefits, and cost-effectiveness of starting therapy at higher CD4 counts. Such research findings will 

provide guidance for future recommendations by the Panel. 
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Effects of Antiretroviral Therapy on HIV-Related Morbidity 
 

HIV-related morbidity and mortality derive not only from immune deficiency but also from direct effects of HIV on 

specific end organs and the indirect effects of HIV-associated inflammation on these organs.  In general, the available 

data demonstrate that: 

 Untreated HIV infection may have detrimental effects at all stages of infection. 

 Treatment is beneficial even when initiated later in infection. However, later therapy may not repair damage 

associated with viral replication during early stages of infection. 

 Earlier treatment may prevent the damage associated with HIV replication during early stages of infection. 

Clinical studies have demonstrated that sustaining viral suppression and maintaining higher CD4 count, mostly as a 

result of effective combination antiretroviral therapy, delay or prevent some non-AIDS-defining complications, such 

as HIV-associated kidney disease. Sustained viral suppression and immune recovery may also delay or prevent other 

disorders, such as liver disease, cardiovascular disease, and malignancies, as discussed below. 

 

HIV -associated Nephropathy (HIVAN) 
 

HIVAN is the most common cause of chronic kidney disease in HIV-infected individuals that may lead to end-stage 

kidney disease [13] . HIVAN is seen almost exclusively in black patients and can occur at any CD4 count. Ongoing 

viral replication appears to be directly involved in renal injury [14] . HIVAN is extremely uncommon in virologically 

suppressed patients [15] . Antiretroviral therapy in patients with HIVAN has been associated with both preserved renal 

function and prolonged survival [16-18], and therefore should be started in these patients (AII) . 

 

Co-infection with hepatitis B virus (HBV) and/or hepatitis C virus (HCV) 
 

HIV infection is associated with more rapid progression of viral hepatitis-related liver disease, including cirrhosis, 

end-stage liver disease, hepatocellular carcinoma, and fatal hepatic failure [19-20]. Although the mechanisms of 

accelerated liver disease in HIV-infected patients have not been fully elucidated, HIV-related immunodeficiency and a 

direct interaction of HIV with hepatic stellate and Kupffer cells have been implicated [21-24]. Antiretroviral therapy 

may attenuate liver disease progression in persons coinfected with HBV and/or HCV by preserving or restoring 

immune function and reducing HIV-related immune activation and inflammation [25-27]. Antiretroviral drugs active 

against both HIV and HBV (e.g., tenofovir, lamivudine, emtricitabine) may also prevent the development of 

significant liver disease by directly suppressing HBV replication [28-29]. Although antiretroviral drugs do not directly 

inhibit HCV replication, HCV treatment outcomes may be improved if HIV replication is controlled or if CD4 counts 

are increased [30] . The presence of chronic viral hepatitis increases the risk of antiretroviral therapy-induced liver 

injury; however, the majority of coinfected persons do not develop clinically significant liver injury, particularly those 

receiving recommended antiretroviral regimens [31-33]. Some studies suggest that the rate of hepatotoxicity is greater 

in persons with more advanced HIV disease. Nevirapine toxicity is a notable exception: the hypersensitivity reaction 

and associated hepatotoxicity to this drug are more frequent in patients with higher CD4 cell counts [34] . Collectively, 

these data suggest earlier treatment of HIV infection in persons coinfected with HBV, and possibly HCV (CIII) , may 

reduce the risk of liver disease progression. Furthermore, antiretroviral therapy including drugs active against both 

HIV and HBV should be started in all patients coinfected with HBV who are also going to receive HBV treatment 

(AIII ). 

 

Cardiovascular disease 
 

Cardiovascular disease is a major cause of mortality among HIV-infected patients, accounting for a third of serious 

non-AIDS conditions and at least 10% of deaths among HIV-infected patients [35-36]. There are studies that link 

exposure to specific antiretroviral drugs to a higher risk of cardiovascular disease [37-38]. Certain HIV treatment 

regimens are associated with a more atherogenic lipid profile as assessed by lipoprotein particle size analysis among 

HIV-infected men compared with uninfected controls [39] . Untreated HIV infection may also be associated with an 

increased risk of cardiovascular disease. In some cross-sectional studies, patients with HIV have higher levels of 

markers of inflammation and endothelial dysfunction than HIV-uninfected controls [40-42]. In two randomized trials, 
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markers of inflammation and coagulation increased following treatment interruption [43-44]. One study suggests that 

antiretroviral treatment may improve endothelial function [45] . 

 

In the SMART study, the risk of cardiovascular events was greater in participants randomized to CD4-guided 

treatment interruption compared with participants who received continuous antiretroviral therapy [46] . In other 

studies, antiretroviral therapy resulted in marked improvement in parameters associated with cardiovascular diseases, 

including markers of inflammation (e.g., interleukin 6 [IL-6] and high sensitivity C-reactive protein [hsCRP]) and 

endothelial dysfunction [41, 45]. There is also a modest association between lower CD4 count while on therapy and 

short-term risk of cardiovascular disease [7, 47-48]. However, in at least one of these cohorts (the CASCADE study), 

the link between CD4 count and fatal cardiovascular events was no longer statistically significant when adjusting for 

plasma HIV RNA level. Collectively, the data linking viremia and endothelial dysfunction and inflammation, the 

increased risk of cardiovascular events with treatment interruption, and the association between cardiovascular disease 

and CD4 cell depletion suggest that early control of HIV replication with antiretroviral therapy can be used as a 

strategy to reduce cardiovascular disease risk (BIII) . 

 

Malignancies 
 

Several population-based analyses suggest increased incidence of non-AIDS-associated malignancies during chronic 

HIV infection. The incidence of non-AIDS malignancy in HIV-infected subjects is higher than in matched HIV-

uninfected controls [49] . Large cohort studies of mostly patients receiving antiretroviral treatment have reported a 

consistent link between low CD4 counts (<350500 cells/mm
3
) and the risk of AIDS- and/or non-AIDS-defining 

malignancy [7, 47, 50-53]. The ANRS C04 demonstrated a statistically significant relative risk of all cancers evaluated 

(except for anal carcinoma) in patients with CD4 counts <500 cells/mm
3
 compared with patients with current CD4 

counts >500 cells/mm
3
 and a protective effect of antiretroviral therapy for HIV-associated malignancies [50] . This 

potential effect of HIV-associated immunodeficiency is particularly striking with regard to cancers associated with 

chronic viral infections (e.g., HBV, HCV, HPV, EBV, HHV-8) [54-55]. Cumulative HIV viremia itself may also be 

associated with the risk of non-Hodgkin lymphoma and other AIDS-defining malignancies, independent of other 

factors [53, 56]. Together this evidence suggests that initiating antiretroviral therapy to suppress HIV replication and 

maintain CD4 counts at above 350ï500 cells/mm
3 
may reduce the risk of both AIDS-defining and non-AIDS-defining 

malignancy (CIII) . 

 

Neurocognitive decline 
 

Early in the HIV epidemic, HIV was identified in brain tissue [57]  and assumed to be the cause of AIDS dementia 

complex [58] . The improvement of AIDS dementia complex symptoms with the use of antiretroviral therapy 

supported this assumption [59-60]. The CASCADE observational cohort reported a dramatic decline in the incidence 

of HIV-associated dementia from 6.49 per 1,000 person-years (before 1997) to 0.66 per 1,000 person-years 

(2003 2006), after the widespread use of potent antiretroviral therapy [61] . In this cohort, having a current CD4 count 

>350 cells/mm
3
 was associated with the lowest risk of developing HIV-associated dementia. HIV infection has also 

been associated with a number of less severe neurologic complications, including changes in neuropsychological 

ability, speed of processing, and everyday functioning [62] . Such syndromes also were predicted by a lower 

pretherapy CD4 nadir and/or by CD4 count while on therapy [63-64]. Additional clinical data are needed to determine 

the relative roles of ongoing HIV replication and potential neurotoxicity of antiretroviral agents in the development of 

neurocognitive dysfunction. Whether early initiation of therapy will prevent HIV-associated neurocognitive 

dysfunction remains unclear. However, the neurological complications that may accompany uncontrolled HIV 

replication and CD4 depletion suggest a potential benefit of earlier initiation of antiretroviral therapy (CIII) . 

 

Age and treatment-related immune reconstitution  
 

The CD4 cell response to therapy is an important predictor of short-term and long-term morbidity and mortality. 

Treatment initiation at an older age is consistently associated with a less robust CD4 count response; starting therapy 

at a younger age may result in better immunologic and perhaps clinical outcomes [65-67] (CIII) . 
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T-cell activation and inflammation 
 

Early untreated HIV infection is associated with sustained high-level inflammation and T-cell activation [68-70]. The 

degree of T-cell activation during untreated disease is associated with risk of subsequent disease progression, 

independent of other factors such as plasma HIV RNA levels and the peripheral CD4 T-cell count [71-72]. 

Antiretroviral therapy results in a rapid, but often incomplete, decrease in most markers of HIV-associated immune 

activation [73-77]. Persistent T-cell activation and/or T-cell dysfunction is particularly evident among patients who 

delay therapy until later stage disease (CD4 count <350 cells/mm
3
) [74, 77-78]. The degree of persistent inflammation 

during treatment, as represented by the levels of IL-6, may be independently associated with risk of death [44] . 

Collectively, these observations support earlier use of antiretroviral therapy for at least two reasons. First, treatment 

decreases the level of inflammation and T-cell activation, which may be associated with reduced short-term risk of 

AIDS- and non-AIDS-related morbidity and mortality [44, 79-80]. Second, because it appears that the degree of 

residual inflammation and/or T-cell dysfunction during antiretroviral therapy is higher in patients with lower CD4 cell 

nadirs [74, 77-78], earlier treatment may result in less residual immunological perturbations on therapy, and hence less 

risk for AIDS- and non-AIDS-related complications (CIII) . 

 

Prevention of HIV Transmission 
 

Prevention of Mother-to-Child Transmission 

 

Effective antiretroviral therapy reduces transmission of HIV. The most dramatic and well-established example of this 

effect is the use of antiretroviral therapy in pregnant women to prevent mother-to-child transmission of HIV. Effective 

suppression of HIV replication, as reflected in plasma HIV RNA, is a key determinant in reducing perinatal 

transmission. In the United States, the use of combination antiretroviral therapy during pregnancy has reduced the HIV 

transmission rate from approximately 20ï30% to <2% [81] . Thus, antiretroviral therapy is recommended for all HIV-

infected pregnant women, both for maternal health and to prevent HIV transmission from mother to child (AI) . For 

detailed recommendations, see Recommendations for Use of Antiretroviral Drugs in Pregnant HIV-Infected 

Women for Maternal Health and Interventions to Reduce Perinatal HIV Transmission [82] . 

 

Prevention of Sexual Transmission 
 

Emerging evidence supports the concept of "treatment as prevention" of sexual transmission of HIV. Lower plasma 

HIV RNA levels are associated with decreases in the concentration of the virus in genital secretions [83-84]. Studies of 

HIV serodiscordant heterosexual couples have demonstrated a relationship between the level of plasma viremia and 

HIV transmission risk: when plasma HIV RNA levels are lower, transmission events are less common [85-89]. These 

investigations, as well as other observational studies and modeling analyses demonstrating a decreased rate of HIV 

transmission among serodiscordant heterosexual couples following the introduction of antiretroviral therapy, suggest 

that suppression of viremia in treatment-adherent patients with no concomitant sexually transmitted infections 

substantially reduces the risk of HIV transmission [88-93]. Based on these studies, the use of effective antiretroviral 

therapy regardless of CD4 count is likely to reduce transmission to the uninfected sexual partner (BII) . 

 

 

POTENTIAL LIMITATIONS OF EARLIER INITIATION OF THERAPY  
 

Although there are benefits associated with earlier initiation of antiretroviral therapy, there are also potential 

limitations to this approach. Concerns about long-term toxicity and the development of antiretroviral resistance have 

served as a rationale for the deferral of HIV therapy. Earlier initiation of antiretroviral therapy at higher CD4 counts 

(e.g., >500 cells/mm
3
) results in greater cumulative time on therapy. Assuming treatment for many decades after 

initiation, the additional therapy represents a small percentage of the total time on treatment for most patients. 

 

Although newer antiretroviral regimens are generally better tolerated, more convenient, and more potent than older 

regimens, there are fewer longer term safety data for the newer agents. Analyses supporting antiretroviral initiation at 

CD4 counts above 350/mm
3
 (e.g., NA-ACCORD and ART-CC) were conducted with cohorts largely treated with 

regimens less commonly used in clinical practice. These studies reported on clinical endpoints of death and/or AIDS 

http://aidsinfo.nih.gov/contentfiles/PerinatalGL.pdf
http://aidsinfo.nih.gov/contentfiles/PerinatalGL.pdf
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disease progression but lacked information on drug toxicities, resistance, or adherence. Therefore, in considering 

earlier initiation of therapy, concerns for some adverse consequences of antiretroviral therapy remain. 

 

Antiretroviral Drug Toxicities and Quality of Life 
 

Earlier initiation of antiretroviral therapy extends exposure to antiretroviral agents by several years. The D:A:D study 

found an increased incidence of cardiovascular disease associated with cumulative exposure to some drugs within the 

NRTI and PI classes [38, 94]. In the SMART study, continuous exposure to antiretroviral treatment has been 

associated with significantly greater loss of bone density compared with interruption or deferral of antiretroviral 

therapy [46] . There may be unknown complications related to cumulative use of antiretroviral drugs for many decades. 

A list of known antiretroviral-associated toxicities along with prevention and management strategies can be found in 

the Adverse Effects of Antiretroviral Agents section. 

 

Although antiretroviral therapy frequently improves quality of life among symptomatic patients, it may also be 

associated with reduced quality of life in some patients, especially those who are asymptomatic at initiation of therapy. 

Although better tolerated and easier to administer than older drugs, most antiretroviral drugs now used in first line 

regimens can cause side effects that reduce quality of life. Efavirenz, for example, can cause neurocognitive or 

psychiatric side effects, and all the protease inhibitors have been associated with gastrointestinal side effects. 

Furthermore, some patients may find that the inconvenience of taking medication every day outweighs the overall 

benefit and might choose to delay therapy whenever possible. 

 

Drug Resistance 
 
Very early treatment initiation may lead to an earlier onset of drug resistance selection in nonadherent patients. The 

consequent harm is loss of important drugs or drug classes and risk of transmission of drug-resistant HIV. Some 

asymptomatic patients may be less motivated to remain adherent to their HIV treatment regimen if treatment is 

initiated far in advance of an immediate risk of HIV-associated morbidity and mortality. The greater convenience and 

potency of current antiretroviral regimens facilitate adherence and reduce the risk of antiretroviral resistance. One 

study suggests that the risk of drug resistance at the time of virologic failure is lower among patients who initiated 

treatment at higher CD4 counts [95] . Treatment adherence is key to viral suppression and should be stressed prior to 

initiation of therapy and during follow-up visits. 

 

Nonadherence to Antiretroviral Therapy 
 

At any CD4 count, adherence to therapy is essential to achieve viral suppression and prevent emergence of resistance 

mutations. Several behavioral and social factors associated with lower adherence have been identified, such as 

untreated major psychiatric disorders, active substance abuse, social circumstances, patientsô concerns about side 

effects, and poor adherence to clinic visits. Clinicians should identify areas where additional intervention is needed to 

improve adherence both before and after initiation of therapy. Some strategies to improve adherence are discussed in 

the Adherence section. 

 

Cost 
 

Although antiretroviral therapy adds to the annual cost of treatment, several modeling studies support the cost-

effectiveness of HIV therapy initiated soon after diagnosis [96-98]. Studies have reported that the annual cost of care is 

2½ times higher for patients with CD4 counts <50 cells/mm
3
 compared with patients with CD4 counts >350 cells/mm

3
 

[99] . A large proportion of the health care expenditure in patients with advanced infection is from nonantiretroviral 

drugs and hospitalization. However, no cost comparisons have been reported between those starting antiretroviral 

therapy with a CD4 count between 350 and 500 cells/ mm
3
 versus >500 cells/ mm

3
.  
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SUMMARY  
 

In earlier versions of these treatment guidelines, concerns about long-term toxicity, reduced quality of life, and the 

potential for drug resistance served as key reasons to defer HIV therapy for as long as possible. Inherent in this 

argument was the assumption that the harm associated with viral replication was less than the harm associated with the 

toxicities of antiretroviral drugs in patients with higher CD4 count. There is now more evidence that untreated HIV 

infection has negative consequences on health at all stages of disease. Also, the drug combinations now available are 

better tolerated than previous regimens, leading to greater efficacy and improved adherence [100]. The current 

guidelines therefore emphasize avoiding adverse consequences of untreated HIV infection while managing potential 

drug toxicity. 

 

 

RECOMMENDATIONS  
 

Based on the cumulative weight of evidence described above, the Panel recommends that: 

 Antiretroviral therapy should be initiated in all patients with a history of an AIDS-defining illness, or with 

CD4 count of < 350 cells/mm
3 
(AI).  

 Antiretroviral therapy should also be initiated, regardless of CD4 count, in patients with the following 

conditions: pregnancy (AI) , HIV associated nephropathy (AII) , hepatitis B virus (HBV) co-infection when 

treatment of HBV is indicated (AIII) . 

 Antiretroviral therapy is recommended for patients with CD4 counts between 350 and 500 cells/mm
3
. The 

Panel was divided on the strength of this recommendation: 55% of Panel members voted for strong 

recommendation (A) and 45% voted for moderate recommendation (B) (A/B-II) . 

 For patients with CD4 counts > 500 cells/mm
3
, 50% of the Panel members favor starting antiretroviral therapy 

(B); the other 50% of members view treatment is optional (C) in this setting (B/C-III) .  

 Patients initiating antiretroviral therapy should be willing and able to commit to lifelong treatment, and should 

understand the benefits and risks of therapy and the importance of adherence (AII I ). 

 Patients may choose to postpone therapy, and providers, on a case-by-case basis, may elect to defer therapy 

based on clinical and/or psychosocial factors. 

 

 

 

Australian Commentary 

#12 - When to start 

April 2010 - Feedback  

In Australia, outpatient antiretroviral drugs are funded by the Commonwealth through the Highly Specialised Drugs 

Program under section 100 of the National Health Act. Outpatient antiretroviral drugs can be prescribed in public hospitals 

by doctors in specialist clinics, or in the community by approved prescribers who have completed an appropriate 

prescribers' course*. Antiretroviral drugs are dispensed from public hospital pharmacies. A patient will be required to pay a 

contribution for each supply at a similar rate to the Pharmaceutical Benefits Scheme. 

In general, the Section 100 indications for funding of antiretroviral treatment of HIV infection are a CD4 cell count less 

than 500 cells/µL or a HIV viral load >10,000 copies/mL. 

In the previous iteration of these guidelines a recommendation was made to commence therapy in asymptomatic 

individuals with a CD4 count between 200 and 350cells/ µL. This has changed in the most recent guidelines to a moderate 

to strong recommendation to commence therapy in asymptomatic individuals with a CD4 count between 350 and 500 

cells/µl. This is based on recent cohort data suggesting improved outcomes for asymptomatic people treated with 

antiretroviral therapy before reaching a minimum CD4 threshold of 350 cells/µL. 

The panel considered that the recent cohort data may possibly have been influenced by unassessed confounders (such as 

socioeconomic status and cigarette smoking). Also, there are differences between the Australian health care system and the 

environments in which the cohort studies were undertaken that may limit the generalisability of their findings. 

The panel notes that the data addressing the issue of when to commence therapy in this patient group is limited and this 

question has not yet been the subject of randomized studies. Some clinicians will reasonably take the view that a broad 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=416&SectionID=420
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Australian Commentary 

recommendation to commence therapy above a CD4 count of 350 cells/µL is premature. However, it is important that a full 

discussion be had with patients about the DHHS panel's recommended change of threshold and the different approach taken 

by other internationally recognized guidelines (the European AIDS Clinical Society, Guidelines Clinical Management and 

Treatment of HIV Infected Adults in Europe, version 5, November 2009 and British HIV Association Addendum to HIV 

Treatment Guidelines 2009) who continue to recommend commencement of therapy in most circumstances at an 

approximate CD4 threshold of 350 cells/uL in asymptomatic people with HIV.  

There are a number of indications for treatment commencement at higher CD4 counts that should be considered on an 

individual basis (such as HIV associated nephropathy for example). 

*s100 HIV prescriber training is delivered by ASHM for practitioners in NSW and ACT, by the SH3ED Program (Sexual 

Health, HIV, Hepatitis Education Program), a partnership between General Practice Divisions Victoria, the Alfred Hospital 

Infections Diseases Unit and ASHM in Victoria and by the University of Queensland, HIV/HCV Education Program in 

QLD. Further information on the HIV Prescriber Program can be found on the ASHM website at 

http://www.ashm.org.au/hiv-prescribers/. 

 

 

 

Conditions Favoring More Rapid Initiation of Therapy 
 
Deferring antiretroviral therapy may be appropriate in some cases. However, several conditions increase the urgency 

for therapy, including: 

 Pregnancy (AI)  

 AIDS-defining conditions (AI)  

 Acute opportunistic infections (see discussion below) 

 Lower CD4 counts (e.g., <200 cells/mm
3
) (AI)  

 Rapidly declining CD4 counts (e.g., >100 cells/ mm
3
 decrease per year) (AIII)  

 Higher viral loads (e.g., >100,000 copies/ml) (BII)  

 HIV-associated nephropathy (AII)  

 HBV coinfection when treatment for HBV is indicated (AIII)  

 

Acute opportunistic infections 

 

In patients with opportunistic conditions for which there is no effective therapy (e.g., cryptosporidiosis, 

microsporidiosis, progressive multifocal leukoencephalopathy) but for which antiretroviral therapy may improve 

outcomes by improving immune responses, the benefits of antiretroviral therapy outweigh any increased risk, and 

therefore treatment should be started as soon as possible (AIII) . 

 

In the setting of opportunistic infections, such as cryptococcal meningitis or non-tuberculous mycobacterial infections, 

for which immediate therapy may increase the risk of immune reconstitution inflammatory syndrome (IRIS), a short 

delay may be warranted before initiating antiretroviral treatment [101-102](CIII) . 

 

In the setting of other opportunistic infections, such as Pneumocystis jiroveci pneumonia (PCP), early initiation of 

antiretroviral therapy is associated with increased survival, and therapy should not be delayed [3]  (AI) . 

 

In patients with tuberculosis with low CD4+ T-cell counts, initiating antiretroviral therapy within the first 2 months of 

treatment for tuberculosis appears to confer a significant survival advantage [103-104]. Clinicians should refer to 

Guidelines for Prevention and Treatment of Opportunistic Infections in HIV-Infected Adults and Adolescents 

[105]  for more detailed discussion on when to initiate antiretroviral therapy in the setting of a specific opportunistic 

infection. 

 

http://www.ashm.org.au/hiv-prescribers/
http://aidsinfo.nih.gov/contentfiles/Adult_OI_041009.pdf
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Conditions Where Deferral of Therapy Might be Considered 
 

Some patients and their clinicians may decide to defer therapy for a period of time based on clinical or personal 

circumstances. The degree to which these factors might argue for deferral of therapy depends on the CD4 count and 

viral load. Although deferring therapy for the reasons discussed below may be reasonable for patients with high CD4 

counts (e.g., >500 cells/mm
3
), deferral for patients with much lower CD4 counts (e.g., <200 cells/mm

3
) should be 

considered only in rare situations and should be undertaken with close clinical follow-up. A brief delay in initiating 

therapy may be considered to allow a patient more time to prepare for lifelong treatment. 

 

When there are significant barriers to adherence 
 

Deferring treatment for patients with higher CD4 counts who are at risk of poor adherence may be prudent while the 

barriers are being addressed. However, potential predictors of poor adherence may be overridden when more urgent 

antiretroviral therapy is indicated (see above). 

 

Several methodologies exist to help providers assess adherence. When the most feasible measure of adherence is self-

report, this assessment should be completed at each clinic visit, using one of the available reliable and valid 

instruments [106-107]. If other objective measures are available (e.g., pharmacy refill data, pill count), these methods 

should also be implemented as therapy begins [108-110]. Continuous assessment and counseling make it possible for 

the clinician to intervene early to address barriers to adherence occurring at any point during treatment. 

 

Presence of comorbidities that complicate or prohibit antiretroviral therapy 
 

Deferral of antiretroviral therapy may be considered when either the treatment or manifestations of other medical 

conditions could complicate the treatment of HIV infection or vice versa. Examples include patients: 

 requiring surgery that might result in an extended interruption of antiretroviral therapy 

 taking medications that have clinically significant drug interactions with antiretroviral agents and for whom 

alternative therapy is not available. 

 

In each of these cases, it is assumed that the situation is temporary and that antiretroviral therapy will be initiated after 

the conflicting condition has resolved. 

 

There are some less common situations in which antiretroviral therapy may not be indicated at any time while CD4 

counts remain high. In particular, such situations include patients with a poor prognosis due to a concomitant medical 

condition who would not be expected to derive survival or quality-of-life benefits from antiretroviral therapy. 

Examples include patients with incurable non-HIV-related malignancies or end-stage liver disease who are not being 

considered for liver transplantation. The decision to forego antiretroviral therapy in such patients may be easier in 

those with higher CD4 counts; they are likely asymptomatic for HIV, and their survival is unlikely to be prolonged by 

antiretroviral therapy. However, it should be noted that antiretroviral therapy may improve outcomes, including 

survival, in patients with some HIV-associated malignancies (e.g., lymphoma or Kaposiôs sarcoma) and in patients 

with liver disease due to chronic HBV or HCV. 

 

Elite HIV controll ers or long-term nonprogressors 
 

A small subset of antiretroviral-untreated HIV-infected persons (~3%5%) are able to maintain normal CD4 cell 

counts for many years (long-term nonprogressors), while an even smaller subset (~1%) are able to maintain 

suppressed viral loads for years (elite controllers). It is possible that such patients would not benefit from antiretroviral 

therapy. However, some nonprogressors have high viral loads, while some elite controllers progress clinically or 

immunologically [111-112]. Although therapy may be theoretically beneficial for patients in either group, clinical data 

supporting therapy for nonprogressors and elite controllers are lacking. 
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THE NEED FOR EARLY DIAGNOSIS OF HIV  
Fundamental to the earlier initiation of therapy recommended in these guidelines is the assumption that patients will be 

identified early in the course of HIV infection, making earlier initiation of therapy an option. Unfortunately, most 

HIV-infected patients are not diagnosed until they are at much later stages of disease [113-116]. Despite the 2006 CDC 

recommendations for routine, opt-out HIV screening in the health care setting [117] regardless of perceived risk of 

infection, the median CD4 count for newly diagnosed patients remains in the ~200 cells/mm
3
 range. (The exception is 

pregnant women diagnosed during prenatal care, who have a much higher median initial CD4 count.) Delay in HIV 

diagnosis is more often seen in nonwhites, injection drug users, and older patients; a substantial proportion of these 

individuals develop AIDS-defining illnesses within 1 year of diagnosis [114-116]. Therefore, for the current treatment 

guidelines to have maximum impact, routine HIV screening per current CDC recommendations is essential. It is 

critical that all newly diagnosed patients be educated about HIV disease and linked to care for full evaluation, follow-

up, and management. Once in care, focused effort is required to retain patients in the health care system. 

 

 

CONCLUSION 
These revised recommendations are based on increasing evidence that supports earlier initiation of antiretroviral 

therapy than was advocated in previous guidelines. The strength of the recommendations varies with the quality and 

availability of existing evidence. The Panel members are divided regarding the strength of recommendations for 

starting therapy in patients with higher CD4 cell counts as discussed above. The Panel will continue to monitor and 

assess the results of ongoing and planned randomized clinical trials and observational studies, which will provide the 

Panel with additional guidance to form future recommendations. 
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What to Start: Initial Combination Regimens 

for the Antiretroviral -Naïve Patient (Updated December 1, 2009) 

 

 

Australian Commentary 

 #16 - Nevirapine as initial therapy  

 #53 - Antiretroviral drugs available in Australia under the Pharmaceutical Benefits Scheme (Section 100)  

 #60 - Selection of NRTI Backbone and also located here.  

 #63 - Availability of Maraviroc   

 #64 - Darunavir as first line regimen  

 #65 - Lopinavir as initial therapy   

 #100 - Atazanavir and nephrotoxicity  

 #101 - Raltegravir as initial therapy   

 Table 5a: Antiretroviral Regimens Recommended for Treatment-Naïve Patients  

 Table 5b: Antiretroviral Regimens that May be Acceptable and Regimens to be Used with Caution  

 

DHHS Panel Recommendations 

 The Panel recommends initiating antiretroviral therapy in treatment naïve patients with 1 of 

the following 3 types of regimen: 

o NNRTI + 2 NRTI 

o PI (preferably boosted with ritonavir) + 2 NRTI 

o INSTI + 2 NRTI 

 The Panel recommends the following as preferred regimens for treatment naïve patients: 

o Efavirenz + tenofovir + emtricitabine (AI) 

o Ritonavir-boosted atazanavir + tenofovir + emtricitabine (AI) 

o Ritonavir-boosted darunavir + tenofovir + emtricitabine (AI) 

o Raltegravir + tenofovir + emtricitabine (AI) 

 A list of Panel recommended alternative and acceptable regimens can be found in Table 5a. 

 Selection of a regimen should be individualized based on virologic efficacy, toxicity, pill 

burden, dosing frequency, drug-drug interaction potential, resistance testing results, and 

comorbid conditions. 

 Based on individual patient characteristics and needs, in some instances, an alternative 

regimen may actually be a preferred regimen for a patient. 
 

INSTI = integrase strand transfer inhibitor, NNRTI = non-nucleoside reverse transcriptase inhibitor, NRTI = nucleos(t)ide reverse 

transcriptase inhibitor, PI = protease inhibitor 
 

There are more than 20 approved antiretroviral drugs in 6 mechanistic classes with which to design combination 

regimens. These 6 classes include the nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs), non-nucleoside 

reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PIs), fusion inhibitors (FIs), CCR5 antagonists, and 

integrase strand transfer inhibitors (INSTI). The most extensively studied combination regimens for treatment-naïve 
patients that provide durable viral suppression generally consist of two NRTIs plus either one NNRTI or a PI (with or 

without ritonavir boosting). In July 2009, a regimen consisting of raltegravir was approved for treatment-naïve 

patients, making the combination of an INSTI + 2 NRTIs an additional option. 

 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=427#c16
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=577
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=426#c60
http://ashm.org.au/projects/arvguidelines/Default.asp?publicationID=4&SectionID=430
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=432#c63
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c64
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c65
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c100
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=429#c101
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=426#table5a
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=426#table5b
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In the current guidelines, the Panel refines its recommendations for the selection of regimens for use in antiretroviral-

naïve persons. This reflects a change from previous versions of the guidelines where a list of preferred or alternative 

choices within each drug class was provided to allow clinicians to construct the regimen by combining drugs from 

each list. We now provide recommendations for preferred, alternative, and acceptable regimens as well as regimens 

that may be acceptable but more definitive data are needed and regimens to be used with caution (Tables 5a, 5b). 

Potential advantages and disadvantages of the components recommended as initial therapy for treatment-naïve patients 

are listed in Table 6 to guide prescribers in choosing the regimen best suited for an individual patient. A list of agents 

or components not recommended for initial treatment can be found in Table 7. Some agents or components that are 

not recommended for use because of lack of potency or potential serious safety concerns are listed in Table 8. 

 

 

CONSIDERATIONS WHEN SELECTING A FI RST ANTIRETROVIRAL R EGIMEN FOR 

TREATMENT -NAÏVE PATIENTS  
 

Data Used for Making Recommendations 
 

In its deliberations, the Panel reviews clinical trial data published in peer-reviewed journals and data prepared by 

manufacturers for FDA review. In selected cases, data presented in abstract format in major scientific meetings also 

are reviewed. The first criteria for selection are published data from a randomized, prospective clinical trial with an 

adequate sample size that demonstrate durable viral suppression and immunologic enhancement (as evidenced by 

increase in CD4 T-cell count). Few of these trials include clinical endpoints, such as development of AIDS-defining 

illness or death. Thus, assessment of regimen efficacy and potency is primarily based on surrogate marker endpoints 

(HIV RNA and CD4 responses). The Panel reviewed data from randomized clinical trials to arrive at preferred versus 

alternative ratings in Table 5a. ñPreferred regimensò are those studied in randomized controlled trials and shown to 

have optimal and durable virologic efficacy, have favorable tolerability and toxicity profiles, and are easy to use. 

ñAlternative regimensò are those regimens that are effective but have potential disadvantages when compared to 

preferred regimens. On the basis of individual patient characteristics and needs, a regimen listed as an alternative 

regimen may actually be the preferred regimen in certain situations. Some regimens are now classified as ñAcceptable 

Regimensò because of less virologic activity, lack of efficacy data from large clinical trials, or greater toxicities when 

compared to the preferred or alternative regimens. 

 

Table 5b includes other regimens that maybe acceptable but definitive data from randomized trials are not yet 

published. Lastly, Table 5b includes several regimens shown to be efficacious in some studies; however, the Panel 

recommends using them with caution because of some safety or efficacy concerns. 

 

Factors to Consider When Selecting an Initial Regimen  
 

Regimen selection should be individualized and should be based on a number of factors, including: 

 comorbid conditions (e.g., cardiovascular disease, chemical dependency, liver disease, psychiatric 

disease, renal diseases, or tuberculosis); 

 potential adverse drug effects; 

 potential drug interactions with other medications; 

 pregnancy or pregnancy potential; 

 results of genotypic drug resistance testing; 

 gender and pretreatment CD4 T-cell count if considering nevirapine; 

 HLA-B*5701 testing if considering abacavir; 

 coreceptor tropism assay if considering maraviroc; 

 patient adherence potential; and 

 convenience (e.g., pill burden, dosing frequency, and food and fluid considerations). 

 

Considerations for Therapies 
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A listing of characteristics (i.e., dosing, pharmacokinetics, and common adverse effects) of individual antiretroviral 

agents can be found in Appendix B, Tables 1ï6. Additionally, Appendix B, Table 7 provides clinicians with 

antiretroviral dosing recommendations for patients who have renal or hepatic insufficiency. 

 

Recommended regimens use combinations of two NRTIs with an NNRTI, PI (preferably boosted with ritonavir), or an 

INSTI, namely raltegravir. In many clinical trials, NNRTI-, PI-, and INSTI-based regimens result in suppression of 

HIV RNA levels and CD4 T-cell increases in a large majority of patients [1-6] . Some comparative data are available 

(see below). 

 

Tables 5a and 5b include the DHHS Panelôs Recommendations for initial therapy. The Australian commentary within 

these two tables are highlighted in yellow. 
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Table 5a.  Antiretroviral Regimens Recommended for Treatment-Naïve Patients  
(Updated December 1, 2009) 

Patients naïve to antiretroviral therapy should be started on one of the following three types of combination regimens: 

 NNRTI + 2 NRTIs; or  

 PI (preferably boosted with ritonavir) + 2 NRTIs; or  

 INSTI + 2 NRTIs (Australian Comment: INSTI therapy is not currently reimbursed by the Pharmaceutical Benefits Scheme for initial 

treatment of HIV in Australia) 

 

Selection of a regimen should be individualized based on virologic efficacy, toxicity, pill burden, dosing frequency, drug-drug interaction potential, 

resistance testing results, and comorbid conditions. Refer to Table 6 for a list of advantages and disadvantages, and Appendix B, Tables 1ï6 for dosing 
information for individual antiretroviral agents listed below. The regimens in each category are listed in alphabetical order. 

 

The Australian commentary for table 5a is embedded within the table and highlighted in yellow. 

Preferred Regimens (Regimens with optimal and durable efficacy, favorable tolerability and toxicity profile, and ease of use) 

The preferred regimens for non-pregnant patients are arranged by order of FDA approval of components other than nucleosides, 

thus, by duration of clinical experience. 

NNRTI -based Regimen 

 EFV/TDF/FTC 1 (AI)  

 

PI-based Regimens (in alphabetical order)  

 ATV/r + TDF/FTC 1 (AI)  

 DRV/r (once daily) + TDF/FTC1 (AI)  

 

Darunavir is not currently reimbursed by the 

Pharmaceutical Benefits Scheme for initial treatment of 

HIV in Australia (Click to see commentary on 

Darunavir ) 

 

INSTI -based Regimen 

 RAL + TDF/FTC 1 (AI)  

 

Raltegravir is not currently reimbursed by the 

Pharmaceutical Benefits Scheme for initial treatment of 

HIV in Australia (Click to see commentary on 

Raltegravir ) 

 

Preferred Regimen2 for Pregnant Women 

 LPV/r (twice daily) + ZDV/3TC 1 (AI)  

 

Comments 

EFV should not be used during the first trimester of pregnancy or in 
women trying to conceive or not using effective and consistent 

contraception. 

 
ATV/r  should not be used in patients who require >20mg omeprazole 

equivalent per day. Refer to Table 14a for dosing recommendations 

regarding interactions between ATV/r and acid-lowering agents. 
 

Click to see commentary on atazanavir 
 

Alternative Regimens (Regimens that are effective and tolerable but have potential disadvantages compared with preferred regimens. 

An alternative regimen may be the preferred regimen for some patients.) 

NNRTI -based Regimens (in alphabetical order) 

 EFV + (ABC or ZDV)/3TC1 (BI)  

 NVP + ZDV/3TC1 (BI)  

 

Click to see commentary on nevirapine 
 

PI-based Regimens (in alphabetical order) 

 ATV/r + (ABC or ZDV)/3TC1 (BI)  

 FPV/r (once or twice daily) + either [(ABC or ZDV)/3TC1] or TDF/FTC1 (BI)  

 LPV/r (once or twice daily) + either [(ABC or ZDV)/3TC1] or TDF/FTC1 (BI)  

 SQV/r + TDF/FTC1 (BI)  
 

Click to see commentary on lopinavir 
 

Comments 

NVP: 

 Should not be used in patients with moderate to severe hepatic 

impairment (Child-Pugh B or C)3 

 Should not be used in women with pre-ARV CD4 >250 cells/mm3 

or men with pre-ARV CD4 >400 cells/mm3 
 

Click to see commentary on nevirapine 
 

ABC: 

 Should not be used in patients who test positive for HLA-B*5701 

 Use with caution in patients with high risk of cardiovascular 
disease or with pretreatment HIV-RNA >100,000 copies/mL (see 

text) 

 

Click to see commentary on NRTI 

backbone  
 

Once-daily LPV/r  is not recommended in pregnant women. 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c64
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c64
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=429#c101
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=429#c101
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c100
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=427#c16
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c65
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=427#c16
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=426#c60
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=426#c60
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Acceptable Regimens (Regimens that may be selected for some patients but are less satisfactory than preferred or alternative 

regimens.) 

NNRTI -based Regimen 

 EFV + ddI + (3TC or FTC) (CI)  

 

PI-based Regimen 

 ATV + (ABC or ZDV)/3TC1 (CI)  

 

Comments 

EFV + ddI + FTC or 3TC has only been studied in small clinical trials. 

 
ATV/r is generally preferred over ATV. Unboosted ATV may be used 

when ritonavir boosting is not possible. 

 
13TC may substitute for FTC or vice versa. 
2For more detailed recommendations on antiretroviral use in an HIV-infected pregnant woman, refer to ñRecommendations for Use of Antiretroviral 

Drugs in Pregnant HIV-Infected Women for Maternal Health and Interventions to Reduce Perinatal HIV Transmission in the United States,ò at 

http://aidsinfo.nih.gov/guidelines. 
3Refer to Appendix B, Table 7 for the criteria for Child-Pugh classification. 
 

Abbreviat ions: 

INSTI = integrase strand transfer inhibitor, NNRTI = non-nucleoside reverse transcriptase inhibitor, NRTI = nucleos(t)ide reverse transcriptase inhibitor, PI 
= protease inhibitor  
ABC = abacavir, ATV = atazanavir, 3TC = lamivudine, ddI = didanosine, DRV = darunavir, EFV =efavirenz, FPV = fosamprenavir, FTC = emtricitabine, 

LPV = lopinavir, NVP = nevirapine, RAL = raltegravir, r = low dose ritonavir, SQV = saquinavir, TDF = tenofovir, ZDV = zidovudine 
The following combinations in the recommended list above are available as fixed-dose combination formulations: ABC/3TC, EFV/TDF/FTC, LPV/r, 

TDF/FTC, and ZDV/3TC. 

http://aidsinfo.nih.gov/contentfiles/PerinatalGL.pdf
http://aidsinfo.nih.gov/contentfiles/PerinatalGL.pdf
http://aidsinfo.nih.gov/guidelines/
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Table 5b.  Antiretroviral Regimens that May be Acceptable and Regimens to be Used with 

Caution (Updated December 1, 2009) 

 

The Australian commentary for table 5b is embedded within the table and highlighted in yellow. 

Regimens that may be acceptable but more definitive data are needed 

CCR5-Antagonist-based Regimen 

 MVC + ZDV/3TC1 (CIII)  

 

Maraviroc is not currently reimbursed by the 

Pharmaceutical Benefits Scheme for initial treatment 

of HIV in Australia (Click to see commentary) 
 

INSTI -based Regimen 

 RAL + (ABC or ZDV)/3TC1 (CIII)  

 

Raltegravir is not currently reimbursed by the 

Pharmaceutical Benefits Scheme for initial treatment 

of HIV in Australia (Click to see commentary) 

 

PI-based Regimen 

 (DRV/r or SQV/r) + (ABC or ZDV)/3TC1 (CIII)  

 

Darunavir is not currently reimbursed by the 

Pharmaceutical Benefits Scheme for initial treatment 

of HIV in Australia (Click to see commentary) 

 

Comment 

With MVC, tropism testing required before treatment. Only patients 

found to have CCR-5 tropic-only virus (i.e., absence of CXCR4 tropic 

virus) are candidates for MVC. 

Regimens to be Used with Caution (Regimens that have demonstrated virologic efficacy in some studies, but have safety, 

resistance, or efficacy concerns.) 

NNRTI -based Regimens 

 NVP + ABC/3TC1 (CIII)  

 

Click to see commentary on nevirapine 
 

 

 NVP + TDF/FTC1 (CIII)  
 

Click to see commentary on nevirapine 
 

PI-based Regimen 

 XXX FPV + [(ABC or ZDV)/3TC1 or TDF/FTC1] (CIII)  

 

Comments 

Use NVP and ABC together with caution because both can cause 

hypersensitivity reactions within first few weeks after initiation of 

therapy. 
 

Early virologic failure with high rates of resistance has been reported in 

some patients receiving NVP + TDF + (3TC or FTC). Larger clinical 
trials are currently in progress. 

 

Click to see commentary on nevirapine 
 
FPV/r is generally preferred over unboosted FPV. Virologic failure with 

unboosted FPV-based regimen may select mutations that confer cross 

resistance to DRV. 

 
13TC maybe substituted with FTC or vice versa. 

 

Abbreviations: 
INSTI = integrase strand transfer inhibitor, NNRTI = non-nucleoside reverse transcriptase inhibitor, PI = protease inhibitor 

ABC = abacavir, 3TC = lamivudine, DRV = darunavir, FPV = fosamprenavir, FTC = emtricitabine, MVC = maraviroc, NVP = nevirapine, RAL = 

raltegravir, r = low dose ritonavir, SQV = saquinavir, TDF = tenofovir, ZDV = zidovudine 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=432#c63
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=429#c101
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428#c64
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=427#c16
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=427#c16
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=427#c16
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Australian Commentary 

#60 - Selection of NRTI Backbone 

April 2010 - Feedback  

The Australian Antiretroviral Guidelines Panel feel that the decision on which NRTI backbone to use should be one made 

in a discussion between the treating doctor and patient after evaluating cardiovascular disease risk, risk of chronic kidney 

disease and considering baseline HIV viral load. 

 

This decision is based on a number of recent research findings most of which are covered in the DHHS guidelines 

discussion as follows: 

 

 

1. Risk of Cardiovascular Disease (CVD) 

 

Patients with high baseline cardiovascular risk may experience increased CVD events if exposed to abacavir compared with 

other nucleosides. However, abacavir may be considered in patients with lower baseline cardiovascular risk. Whilst there 

was an observed increase in relative risk of myocardial  infarction in the D:A:D cohort study the absolute risk of 

myocardial infarction in people with low cardiovascular risk was low. The number needed to harm in such a population 

was approximately 1000.
1
 The SMART/INSIGHT and D:A:D study groups

2 
found that the hazard ratio for cardiovascular 

disease with abacavir use in the viral suppression group in the SMART study (n=4544) was 3.06 (95% CI 1.59-5.89) for 

those with five of more CVD risk factors but was 1.34 (95% CI 0.74-2.41) in those with less than five CVD risk factors. 

The CVD risk factors included age >45, male sex, smoking, total/HDL cholesterol >4, BP-lowering treatment, lipid-

lowering treatment, prior CVD, diabetes, and ischaemic changes on the ECG. 

 
1
Kowalska JD et al Implementing the number needed to harm in clinical practice: risk of myocardial infarction in HIV-1 

infected patients treated with abacavir. HIV Medicine 2010; 11:200-208 
2 
The SMART/INSIGHT and the D:A:D study groups. Use of nucleoside reverse transcriptase inhibitors and risk of 

myocardial infarction in HIV-infected patients.
 
AIDS 2008, 22 (14):F17-24 

 

2. Risk of Chronic Kidney Disease (CKD) 

 

Since the release of the revised DHHS treatment guidelines in December 2009 new data has been presented about the risk 

of chronic kidney disease which should be taken into consideration when planning the NRTI backbone. In a large 

observational study of more than 16,500 HIV-positive persons from 103 clinics in 35 countries in Europe, Israel and 

Argentina, patients receiving a tenofovir-containing backbone were at increased risk of developing CKD {defined as 

persistent, often progressive, reduction in GFR (GFR below 60 mL/min/1.73m
2
 at two measurements at least 3 months 

apart) and/or albuminuria (more than 30 mg of urinary albumin per gram of urinary creatinine)} .
3
  The development of 

CKD was associated with having other identifiable risk factors for CKD including older age, diabetes, hypertension and 

hepatitis co-infection. Tenofovir use was independently associated with the development of CKD.  

 

 
3
 Kirk O, Mocroft A, Reiss P et al. Chronic kidney disease and exposure to antiretroviral drugs in a large cohort with long-

term follow up: The EuroSIDA Study. Presented at 17
th
 Conference on Retroviruses and Opportunistic Infections, San 

Francisco CA, Feb 2010. 

 

More information on this finding can be found at: www.cphiv.dk  

 

3. Viral Potency 

 

A recent study in patients commencing ART with a screening HIV RNA Ó 100,000 copies/ml showed that antiretroviral 

combinations with an abacavir/lamivudine (Kivexa) backbone were associated with a significantly shorter time to virologic 

failure and higher rates of significant (grade 3/4) adverse events than a tenofovir/emtricitabine (Truvada) backbone.
 
 It is 

important to note that this finding has not been replicated in other studies and that HLAB57*01 testing was not carried out 

in all of these study participants.  

 

One area for which there is emerging data but no consensus is the role of the NRTI backbone (and other antiretroviral 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&SectionID=426
http://www.cphiv.dk/
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Australian Commentary 

agents) in changes in bone mineral density. The panel will maintain a watching brief on this area and will update the 

commentary as required. 
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NNRTI- Versus PI- Versus INSTI-Based Regimens 
 

Efavirenz-based regimens were superior to indinavir- and nelfinavir-based regimens in earlier comparative studies [3, 7] . 

Neither indinavir nor nelfinavir is recommended now as part of initial therapy. The A1424-034 study demonstrated 

comparable virologic and immunologic responses with atazanavir- and efavirenz-based regimens [5] . The ACTG A5142 

study showed better virologic responses with an efavirenz-based regimen compared with a lopinavir/ritonavir-based 

regimen, but better CD4 cell responses and less resistance after virologic failure with lopinavir/ritonavir plus two NRTIs 

[4] . A smaller randomized trial in Mexico, which compared the same agents in treatment-naïve participants who had CD4 

cell counts <200/mm
3
, also suggested a virologic advantage among efavirenz recipients [8] . 

 

PI-based regimens generally are associated with more gastrointestinal symptoms and lipid abnormalities, whereas 

efavirenz-based regimens are associated with more rash and central nervous system adverse effects. Both kinds of 

regimens may be associated with hepatic transaminase elevations [9] . 

 

Drug resistance to most PIs requires multiple mutations in the HIV protease gene, and it seldom develops after early 

virologic failure [10] , especially when ritonavir boosting is used. Resistance to efavirenz or nevirapine, however, is 

conferred by a single mutation in the reverse transcriptase gene, and it develops rapidly after virologic failure [10] . An 

estimated 7% of HIV-infected patients in the United States are infected with NNRTI-resistant viruses [11] . Because of 

the concern for primary resistance in the treatment-naïve population, genotypic testing results should be used to guide the 

selection of the initial antiretroviral regimen (see Drug Resistance Testing section). In terms of convenience, the 

coformulated tablet of tenofovir, emtricitabine, and efavirenz allows for once-daily dosing with a single tablet. Most PI-

based regimens include ritonavir, may be dosed once or twice daily, and generally require more pills in the regimen, 

although the pill burden associated with PI-based regimens has decreased when compared to earlier years. Drug-drug 

interactions are important with both kinds of regimens, but more clinically significant interactions are seen with ritonavir-

boosted regimens. 

 

Another option for initial therapy is the combination of tenofovir, emtricitabine, and the INSTI raltegravir [6] . This 

combination has shown similar virologic efficacy as a combination of tenofovir, emtricitabine, and efavirenz up to 96 

weeks [12]  and is generally well tolerated. There are no clinical trial data comparing INSTI-based with PI-based 

regimens. Raltegravir requires twice-daily dosing, has a low genetic barrier for selection of resistance mutations, and 

has had relatively limited use with other dual-NRTI combinations. 

 

The discussions below focus on the rationale for the DHHS Panelôs Recommendations, based on the efficacy, safety, 

and other characteristics of different agents within the individual drug classes. 

 

NNRTI -BASED REGIMENS (1 NNRTI + 2 NRTI s)  

 

Summary: NNRTI-Based Regimens 
 

Four NNRTIs (delavirdine, efavirenz, etravirine, and nevirapine) are currently FDA approved. 

 

NNRTI-based regimens have demonstrated virologic potency and durability. The major disadvantages of currently available 

NNRTIs involve prevalence of NNRTI-resistant viral strains in treatment-naïve patients [11, 13-15] and the low genetic 

barrier of NNRTIs for development of resistance. Resistance testing should be performed for treatment-naïve patients to 

guide therapy selection (see Drug Resistance Testing section). The first three approved NNRTIs (i.e., efavirenz, nevirapine, 

delavirdine) require only a single mutation to confer resistance, and cross resistance affecting these three NNRTIs is 

common. Etravirine, an NNRTI approved for treatment-experienced patients, has in vitro activity against some viruses with 

mutations that confer resistance to delavirdine, efavirenz, and nevirapine [16] . 

 

On the basis of clinical trial results and safety data, the Panel recommends either efavirenz or nevirapine as the NNRTI for 

initial antiretroviral therapy. In most instances, efavirenz should be the preferred choice based on its potency and 

tolerability (as discussed below). Efavirenz should not be used in pregnant women (especially during the first trimester) or 

in women of childbearing potential who are planning to conceive or who are sexually active with men and not using 

effective and consistent contraception. 
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Nevirapine may be used as an alternative to efavirenz for the initial NNRTI-based regimen in women with pretreatment 

CD4 counts <250 cells/mm
3
 or in men with pretreatment CD4 counts <400 cells/mm

3
 (BI) . (See discussion below.) 

  

Among these four agents, delavirdine is dosed three times daily, has the least supportive clinical trial data, and appears to 

have the least antiviral activity. As such, it is not recommended as part of an initial regimen (BIII) . Etravirine has not been 

studied in large, randomized trials in treatment-naïve participants. Thus, it cannot currently be recommended as part of 

initial therapy (BIII) . 

 

Following is a more detailed discussion of preferred and alternative NNRTI-based regimens for initial therapy. 

 

Efavirenz as Preferred NNRTI 
 

Large randomized, controlled trials and cohort studies of treatment-naïve patients have demonstrated potent viral 

suppression in efavirenz-treated patients; a substantial proportion of these patients had HIV RNA <50 copies/mL 

during up to 7 years of follow-up [1-2, 17]. Studies that compared efavirenz-based regimens with other regimens have 

demonstrated the combination of efavirenz with two NRTIs was superior virologically to some PI-based regimens, 

including indinavir [3] , lopinavir/ritonavir [4] , and nelfinavir [7] , and to triple-NRTIïbased regimens [18-19]. 

Efavirenz-based regimens also had comparable activities to nevirapine- [20-21], atazanavir-, [5] , and raltegravir-based 

regimens [6] .  

 

The ACTG 5142 study randomized patients to receive two NRTIs together with either efavirenz or lopinavir/ritonavir 

(or an NRTI-sparing regimen of efavirenz and lopinavir/ritonavir) [4] . The dual-NRTI and efavirenz regimen was 

associated with a significantly better virologic response than the dual-NRTI and lopinavir/ritonavir regimen at 96 

weeks, whereas the dual-NRTI with lopinavir/ritonavir regimen was associated with a significantly better CD4 cell 

response and less drug resistance after virologic failure. 

 

The 2NN trial compared efavirenz and nevirapine, both given with stavudine and lamivudine, in treatment-naïve 

patients. Virologic responses were similar for both drugs, although nevirapine was associated with greater toxicity and 

did not meet criteria for noninferiority compared with efavirenz [20] . 

 

Two major limitations of efavirenz are its central nervous system adverse effects, which usually resolve over a few 

weeks, and its potential teratogenic effects. In animal reproductive studies, efavirenz caused major congenital 

anomalies in the central nervous system in nonhuman primates at drug exposure levels similar to those achieved in 

humans [22] . Several cases of neural tube defects in human newborns, when mothers were exposed to efavirenz during 

the first trimester of pregnancy, have been reported in the literature and to the Antiretroviral Pregnancy Registry [23-

24]. Therefore, efavirenz is not recommended in pregnant women during the first trimester of pregnancy or in women 

with high pregnancy potential (women who are of childbearing potential who are trying to conceive or who are 

sexually active with men and are not using effective and consistent contraception) (AIII) . 

 

Studies that use efavirenz and dual-NRTI combinations (abacavir, didanosine, stavudine, tenofovir, or zidovudine 

together with emtricitabine or lamivudine) show durable virologic activity, although there may be differences among 

the various combinations chosen (see Dual NRTI Options section). A single tablet coformulated with tenofovir, 

emtricitabine, and efavirenz provides one-tablet, once-daily dosing and is currently the preferred NNRTI-based 

regimen (AI) .  

 

Nevirapine as Alternative NNRTI (BI) 
 

In the 2NN trial, 70% of participants in the efavirenz arm and 65.4% in the twice-daily nevirapine arm had virologic 

suppression (defined as HIV RNA <50 copies/mL) at 48 weeks. This difference did not reach criteria necessary to 

demonstrate noninferiority of nevirapine [20] . Two deaths were attributed to nevirapine use. One resulted from 

fulminant hepatitis and one from staphylococcal sepsis as a complication of Stevens-Johnson syndrome. 

 

In a randomized controlled trial, presented in abstract form, nevirapine was found to be noninferior to boosted 

atazanavir when combined with tenofovir/emtricitabine [25] . This study enrolled only women and men with <250 and 

<400 CD4 cell counts/mm
3
, respectively, the threshold recommended to reduce the incidence of hepatic toxicity (see 
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below). Three smaller studies (n <100) have suggested more virologic failures than would be expected in treatment-

naïve participants who receive nevirapine plus tenofovir and either lamivudine or emtricitabine [26-28]. Pending 

published results from randomized trials, clinicians should closely monitor virologic responses if using this 

combination (CIII) . 

 

Serious hepatic events have been observed when nevirapine was initiated in treatment-naïve patients. These events 

generally occur within the first few weeks of treatment. In addition to experiencing elevated serum transaminases, 

approximately half of the patients also develop skin rash, with or without fever or flu-like symptoms. Women with 

higher CD4 counts appear to be at highest risk [29-30]. A 12-fold higher incidence of symptomatic hepatic events was 

seen in women (including pregnant women) with CD4 counts >250 cells/mm
3
 at the time of nevirapine initiation when 

compared with women with CD4 counts <250 cells/mm
3
 (11.0% vs. 0.9%). An increased risk was also seen in men 

with pretreatment CD4 counts >400 cells/mm
3
 when compared with men with pretreatment CD4 counts <400 

cells/mm
3
 (6.3% vs. 1.2%). Most of these patients had no identifiable underlying hepatic abnormalities. In some cases, 

hepatic injuries continued to progress despite discontinuation of nevirapine [30-31]. Symptomatic hepatic events have 

not been reported with single doses of nevirapine given to mothers or infants for prevention of perinatal HIV infection. 

 

On the basis of the safety data described, the Panel recommends that nevirapine may be used as an alternative to 

efavirenz as initial therapy for women with pretreatment CD4 counts <250 cells/mm
3
 or in men with CD4 counts <400 

cells/mm
3
 (BI) . Patients who experience CD4 count increases to levels above these thresholds as a result of nevirapine-

containing therapy can safely continue therapy without an increased risk of adverse hepatic events [32] . 

 

At the initiation of nevirapine, a 14-day lead-in period at a dosage of 200mg once daily should be instituted before 

increasing to the maintenance dosage of 200mg twice daily. Some experts recommend monitoring serum transaminases 

at baseline, prior to and 2 weeks after dose escalation, then monthly for the first 18 weeks. Clinical and laboratory 

parameters should be assessed at each visit. More detailed recommendations on the management of nevirapine-

associated hepatic events can be found in Table 12. 
 

Australian Commentary 

#16 - Nevirapine as initial therapy 

April 2010 - Feedback  

Nevirapine 

Many Australian clinicians have a great deal of experience using nevirapine in antiretroviral naïve patients as this drug was 

the first in its class made available in Australia. The 2NN study demonstrated that nevirapine was as effective as efavirenz 

for initial therapy (1). The nucleoside backbone used in the 2NN study was stavudine and lamivudine. The ARTEN study 

was an open-labelled randomized study which compared with performance of nevirapine with ritonavir boosted atazanavir 

in 578 antiretroviral naïve patients receiving tenofovir/emtricitabine (Truvada). Nevirapine was shown to be non-inferior to 

ritonavir boosted atazanavir. There was no difference between once or twice daily nevirapine. There was also no difference 

between treatment groups according to baseline viral load.(2) 

By excluding those with risk factors for hepatotoxicity (women with CD4 cell count >250/µL, or men with CD4 cell count 

>400/µL), counselling patients about cutaneous side effects and symptoms of hepatitis, and closely monitoring clinical and 

laboratory parameters in the early stages of treatment, toxicity is manageable. In general, nevirapine is a well-tolerated 

agent, without the disadvantages of efavirenz such as neuropsychological effects and some drug interactions. It has been 

demonstrated to be non-inferior to boosted protease inhibitor therapy. 

1. van Leth Lancet 2004 636 (9417):1253-63  

2. Soriano V 5th International AIDS Society Conference Cape Town LBPeB07 2009  

 

 

 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=427
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PI-BASED REGIMENS (RITO NAVIR -BOOSTED OR UNBOOSTED PI + 2 NRTIs) 

 

Summary: PI-Based Regimens 

  
PI-based regimens have demonstrated virologic potency, durability, and high barriers to resistance. In patients who 

experience virologic failure during their first PI-based regimen, few or no PI mutations are detected at failure. Each PI 

has its own virologic potency, adverse effect profile, and pharmacokinetic properties. The characteristics, advantages, 

and disadvantages of each PI can be found in Table 6 and Appendix B, Table 3. In selecting a boosted PI-based 

regimen for a treatment-naïve patient, clinicians should consider factors such as dosing frequency, food requirements, 

pill burden, daily ritonavir dose, drug interaction potential, baseline hepatic function, toxicity profile of the individual 

PI, and pregnancy status. (See ñRecommendations for Use of Antiretroviral Drugs in Pregnant HIV-Infected 

Women for Maternal Health and Interventions to Reduce Perinatal HIV Transmission in the United Statesò for 

specific recommendations in pregnancy.) 

 

A number of metabolic abnormalities, including dyslipidemia and insulin resistance, have been associated with PI use. 

The currently available PIs differ in their propensity to cause these metabolic complications, which are also dependent 

on the dose of ritonavir used as a pharmacokinetic boosting agent. These complications may result in adverse long-

term consequences, such as increased cardiovascular events. In an analysis from the D:A:D study, cumulative use of 

lopinavir/ritonavir or indinavir was associated with an increased risk of myocardial infarction, coronary heart disease, 

and stroke [33] . In another observational analysis from a French cohort, use of amprenavir or fosamprenavir (with or 

without ritonavir), or use of lopinavir/ritonavir, was associated with a higher rate of myocardial infarction [34] . It 

should be noted that in both studies, there were too few patients receiving ritonavir-boosted atazanavir or darunavir to 

be included in the analysis. 

 

The potent inhibitory effect of ritonavir on the cytochrome P450 3A4 isoenzyme has allowed the addition of low-dose 

ritonavir to other PIs (with the exception of nelfinavir) as a pharmacokinetic booster to increase drug exposure and 

prolong plasma half-lives of the active PI. This allows for reduced dosing frequency and/or pill burden, which may 

improve overall adherence to the regimen. The increased trough concentration (Cmin) may improve the antiretroviral 

activity of the active PI, which can be beneficial when the patient harbors HIV strains with reduced susceptibility to 

the PI [35-37], and also may contribute to the lower risk of resistance upon virologic failure compared to unboosted 

PIs. The drawbacks associated with this strategy are the potential for increased risk of hyperlipidemia and a greater 

potential of drug-drug interactions from the addition of ritonavir. In patients without pre-existing PI resistance, there is 

growing support for the use of once-daily boosted PI regimens that use only 100mg per day of ritonavir, because they 

tend to cause fewer gastrointestinal side effects and less metabolic toxicity than regimens that use ritonavir at a dose of 

200mg per day. In the case of ritonavir-boosted darunavir (800/100mg once daily) and atazanavir (300/100mg once 

daily), there are large head-to-head trials demonstrating noninferiority or superiority compared with 

lopinavir/ritonavir, with less gastrointestinal and lipid toxicity. 

  

The Panel uses the following criteria to distinguish between preferred versus alternative PIs in treatment-naïve 

subjects: (1) demonstrated superior or noninferior virologic efficacy when compared with at least one other PI-based 

regimen, with at least published 48-week data; (2) ritonavir-boosted PI with no more than 100mg of ritonavir per day; 

(3) once-daily dosing; (4) low pill count; and (5) good tolerability. Using these criteria, the Panel recommends 

atazanavir + ritonavir (once daily) (AI)  and darunavir + ritonavir (once daily) (AI) as preferred PIs. 

 

Preferred PI Components (in alphabetical order, by active PI component) 

 
Ritonavir -Boosted Atazanavir (AI). Ritonavir boosting of atazanavir, given as two pills once daily, enhances the 

concentrations of atazanavir and improves virologic activity compared with unboosted atazanavir in a clinical trial 

[38] . 

 

The CASTLE study compared once-daily atazanavir/ritonavir with twice-daily lopinavir/ritonavir, each in 

combination with tenofovir/emtricitabine, in 883 antiretroviral-naïve participants. In this open-label, noninferiority 
study, analysis at 48 weeks [39]  and at 96 weeks [40]   showed similar virologic and CD4 T-cell count responses of the 

two regimens. More hyperbilirubinemia and less gastrointestinal toxicity were seen in the ritonavir-boosted atazanavir 

http://aidsinfo.nih.gov/contentfiles/PerinatalGL.pdf
http://aidsinfo.nih.gov/contentfiles/PerinatalGL.pdf
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arm. This study supports the designation of boosted atazanavir in combination with tenofovir/emtricitabine as a 

preferred regimen. 

 

The main adverse effect associated with atazanavir/ritonavir is indirect hyperbilirubinemia, with or without jaundice or 

scleral icterus, but without concomitant hepatic transaminase elevations. Several cases of nephrolithiasis have been 

reported in patients who received ritonavir-boosted or unboosted atazanavir [41] . Atazanavir/ritonavir requires acidic 

gastric pH for dissolution. Thus, concomitant use of drugs that raise gastric pH, such as antacids, H2 antagonists, and 

particularly proton pump inhibitors, may impair absorption of atazanavir. Table 14a provides recommendations for 

how to use ritonavir-boosted atazanavir with these agents. 

 

Australian Commentary 

#100 - Atazanavir and nephrotoxicity 

April 2010 - Feedback  

In a large cohort study from the EuroSIDA Study Group (data only presented at conference), atazanavir with or without 

ritonavir boosting was independently associated with the development of chronic kidney disease (CKD). The absolute risk 

was small if renal function was normal at baseline but was greater in patients with traditional risk factors for CKD such as 

older age, hypertension and diabetes mellitus. There have been reports of crystalluria and nephrolithiasis with atazanavir, 

but the mechanism of the association between its use and development of CKD (if confirmed) is unclear. 

Reference. Kirk O, Mocroft A, Reiss P et al. Chronic kidney disease and exposure to antiretroviral drugs in a large cohort 

with long-term follow up: The EuroSIDA Study. Presented at 17
th
 Conference on Retroviruses and Opportunistic 

Infections, San Francisco CA, Feb 2010. 

 

Ritonavir -Boosted Darunavir (AI). The ARTEMIS study compared darunavir/ritonavir (800/100mg once daily, 

three pills per day) with lopinavir/ritonavir (once or twice daily), both in combination with tenofovir/emtricitabine, in 

a randomized, open-label, noninferiority trial. The study enrolled 689 treatment-naïve participants who had a median 

CD4 count of 225 cells/mm
3
 and a median plasma HIV RNA level of 4.85 log10copies/mL. At 48 weeks, 

darunavir/ritonavir was noninferior to lopinavir/ritonavir (p<0.001). The virologic response rates were lower in the 

lopinavir/ritonavir arm among those participants whose baseline HIV RNA levels were >100,000 copies/mL (p<0.05). 

Grades 2 to 4 adverse events, primarily diarrhea, were seen more frequently in lopinavir/ritonavir recipients (p<0.01) 

[42] . At 96 weeks, virologic response to darunavir/ritonavir was superior to response to lopinavir/ritonavir (p=0.012) 
[43] . 

 

Australian Commentary 

#64 - Darunavir as first li ne regimen 

April 2010 - Feedback  

The Section 100 PBS authority restriction for the use of darunavir is: 

Treatment, in combination with other antiretroviral agents, and co-administered with 100 mg ritonavir twice daily, of HIV 

infection in an antiretroviral experienced patient with: (a) evidence of HIV replication (viral load greater than 10,000 copies 

per mL); and/or (b) CD4 cell counts of less than 500 per cubic millimetre. A patient must have failed previous treatment 

with, or have resistance to 1 antiretroviral regimen. 

 

Alternative PI Components (in alphabetical order, by active PI component) 
 

Ritonavir -Boosted Fosamprenavir (once or twice daily) (BI).  Ritonavir-boosted fosamprenavir is recommended as 

an alternative PI. The KLEAN trial compared twice-daily ritonavir-boosted fosamprenavir with lopinavir/ritonavir, 

each in combination with abacavir and lamivudine, in treatment-naïve patients. At weeks 48 and 144, similar 

percentages of subjects achieved viral loads of <400 copies/mL [44-45]. Clinical and laboratory adverse events did not 
differ between the regimens. In this study of treatment-naïve participants, twice-daily ritonavir-boosted fosamprenavir 

was noninferior to twice-daily lopinavir/ritonavir. Metabolic adverse effects occurred at similar frequencies with 

boosted fosamprenavir as with lopinavir/ritonavir in the KLEAN study. Based on the above criteria for preferred PIs, 

http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428
http://ashm.org.au/projects/arvguidelines/Default.asp?PublicationID=4&ParentSectionID=425&SectionID=428



































































































































































































































































