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Introduction to the Australian Commentaries

At its February 2005 meeting the AundHtVramdISTI andorsdctllUSAh Mi ni s
Department of Health and Human Services Guidelines for the Use of Antiretroviral Agents-inlrfidcted Adults and

Adolescents and requested that Atmiretrovird Guidelines Panalevelop 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 ofrtaentary were required.

e The first was procedural and involved translating terms, contacts and the like to Australian equivalents.
e The second involved a number of minor variations or differences of opinion and/or data.

This commentary is embedded in thisctronic 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 whéleedback 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.

e The Panel also identified a third level of commentary. This related to substamtiweibstantial 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 commiamy. 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 frdeng.ea

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 yétloa border and are entitledlustralian
Commentarylncluded 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 t¢

In table 5a ad 5b, the Australian commentasy/highlighted inyellow.

Searching
This document can be siesearahfuectibn (C¥). ng Acrobatds buil't

Disclaimer
Please read tHeisclaimerto the Australian commentary on these Guidelines.
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What 6s New i n the Document ?

The following key changes were made to update the November 3, 2008n\@rie guidelines. Significant updates
are highlightedn light greenthroughout the document.

New Section

Based on interests and requests from HIV practitioners, a new section édidfesiderations in Managing
Patients with HIV-2 Infectionod has been added to the guidelines. This new section briefly reviews the current
knowledge on the epidemiology and diagnosis of IWfection and the role of antiretroviral therapy in the
management ofgiients with HI\.2 moneinfection and HIV1/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 treatmesxperenced patients with viremia while on treatment.
e 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 regifhéijs.

e Addition of phenotypic testing to genotypic testing is generally preferred for persons with known or suspected
complex drug resistance mutation patterns, particularly to protease inh{Bitibys

Australian Commentary

° #29- Australian Resistance Testing

Initiation of Antiretroviral Therapy
In this updated version of the guidelines, the Panel recommends earlier initiation ofceridetherapy with the
following specific recommendations:

e Antiretroviral therapy should be initiated in all patients with a history of an AlBf#hing illness or with
CD4 count < 350 cells/mhAl) .

e Antiretroviral therapy should also be initiated, neltiess of CD4 count, in patients with the following
conditions: pregnandfAl) , HIV-associated nephropatféll) , and hepatitis B virus (HBV) coinfection when
treatment of HBV is indicate¢hlll) .

e Antiretroviral therapy is recommended for patients with @Ddnts between 350 and 500 cellsfinfihe
Panel was divided on the strength of this recommendation: 55% of Panel members for strong recommendation
(A) and 45% for moderate recommendation (&B-II) .

e For patients with CD4 counts >500 cells/fB0% of Pael members favor starting antiretroviral therapy
(B); the other 50% of members view treatment as optional (C) in this s@tiagll) .

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 adh@#khcePatients may choose to postpone

therapy, and providers may elect to defer therapy, based on clinical and/or psychosocial factors-lop@asase
basis.
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Australian Commentary

(] #12- When to start and also locatedere.

What to Start in AntiretroviratNaive Patients
¢ Increasing clinical trial data in the past few years have allowed for better distinction between the virologic
efficacy and safety of differéicombination regimens. Instead of provigirecommendations for individual
antiretroviral components to use to make up a combination, the Panel now defines what rgmens
recommended in treatmenaive patients.
e Regimens are cl @assiiAfited mMéadg capeid B® ¢ etmayds acdeptadble but
more definitive dataareneeged and fARegi mens to be used with cauti
¢ The following changes were made in the recommendations:
o ARaltegravir + tenofovir/emtricitabined has be
of a Phase Il randomized controlled tr{all) .
o Four regimens are now | i st eshaivapatieit® Theyfaeer r ed o r e
A efavirenz/tenofovir/emtricitabine;
A ritonavir-boosted atazanavir + tenofovir/emtricitabine;
A ritonavir-boosted darunér + tenofovir/emtricitabine; and
A raltegravir + tenofovir/emtricitabine.
0 Lopinavirfritonavikb ased regi mens are @BHhwnsiebddohsiAiRAeEL e
regimens, except in pregnant women, where tagity lopinavir/ritonavir + zidovudinégmivudine
remains a fAPr&lferredd regi men

Australian Commentary
. #16 - Nevirapine as initial therapy
° #53- Antiretroviral drugs available in Australia under the Pharmaceutical Benefits Scheme (Section 100)
° #60- Selection of NRTI Backboneand also locatetere.
. #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 TreatmentNaive Patients
L Table 5b: Antiretroviral Regimens that May be Acceptable and Regimens to be Used with Caution
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Additional Updates

The following sections and their relevant tables have bebstatially updated:
What Not to Use

Management of Treatmehixperienced Patients

Treatment Simplification

Hepatitis C Coinfection

AntiretroviralAssociated 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-Hliifection has improved steadily
since the advent of potent combination therapy in 1996 tags have been approved that offer new mechanisms of
action, improvements in potency and activity even against-huiti resistant viruses, dosing convenience, and
tolerability.

The Department of Health and Human Services (DHHS) Panel on Antireti@uidelines 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
antiretrovral 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, indicationgnitiation of antiretroviral therapy, choice of the initial regimen in
treatmeninaive patients, drugs or combinations to be avoided, management of adverse effects and drug interactions,
management of treatment failure, and special considerationscifispatient 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 thexatmngic
and preference¢lnformation included in these guidelines may not represent FDA approval or approved labeling for

the particular products or indications in question. S
synonymous with the FB-defined legal standards for product approvEhé guidelines, therefore, are updated
frequently by the Panel and ar einffaWebisitabl e as a Al i vin

(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 umugtient 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 Procegspdated November 3, 2008)

Topic Comment
Goal ofthe Provide guidance to HIV care practitioners on the optimal use of antiretroviral agents for
guidelines treatment of HIV infection in adults and adolescents in the United States.

Panel members | The Panel is composed of more than 30 voting membersavmexpertise in HIV care and
research. The U.S. government representatives include at least one representative from
the following DHHS agencies: Centers for Disease Control and Prevention (CDC), Food
Drug Administration (FDA), Health Resow&ervices Administration (HRSA), and Nationg
Institutes of Health (NIH). These members are appointed by their respective agencies.
Approximately two thirds of the Panel members are nongovernmental scientific member
There are 45 community members. Merats who do not represent U.S. government agen
are selected after an open announcement to call for nominations. Each member serves
Panel for a 4/ear term, with an option to be reappointed for an additional term. A list of t
current members cdre found orPage viof this document.

Financial All members of the Panel submit a written financial disclosure annually reporting any
disclosure association with manufacturers of antiretroviral drugs or diagnostics usewf@mgement of
HIV infections. A list of the latest disclosures can be foundippendix A of this document.

Users of the

quidelines HIV treatment providers

Developer Panel on Antiretroviral Guidelines for Adults and Aeetentd a working group of the
OARAC
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Topic Comment

Funding source Office of AIDS Research, NIH

Evidence The recommendations generally are based on studies published-neyieaed journals. On
collection some occasions, particularly when new information may aftsgemqt safety, unpublished da|
presented at major conferences or prepared by the FDA and/or manufacturers as warni
the public may be used as evidence to revise the guidelines.

Recqmmendatlon As described iTable 2
grading e
Method of Each section of the guidelines is assigned to a working group with expertise in the area

synthesizing data | interest. The members synthesize the available data and propose a recommendation to
Panel. All proposals are discussed at morttligconferences 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 oy
use of antiretroviral therapyif such populations as pregnant women, children, and those
experience occupational or noscupational exposure to HIV. These guidelines are also
availableon the AID3nfo Web site [ittp://www.aidsinfo.nih.gov). There is a brief
discussion of the management of women of reproductive age and pregnant women in th
document. For a more detailed andtagate discussion on this and other special populati
the Panel defers to the designated expertise offgrediels that have developed those
guidelines.

Update plan The Panel meets monthly by teleconference to review data that may warrant modificatig
the guidelines. Updates may be prompted by new drug approvals (or new indications, d
formulations, o frequency), new significant safety or efficacy data, or other information th
may have a significant impact on the clinical care of patients. For cases in which signific
new data become available that may affect patient safety, a warning announeémtre
DHHS Panel 6s RmaybemuaderomthetAlD@a\Vgeb site until appropriate
changes can be made in the guidelines document. Updated guidelines are available on
AIDSinfo Web site(http://www. aidsinfo.nih.gov).

Public comments | After release of an update on the Alibfe Web site, the public is given aveek period to
submit comments to the Panel. These comments are reviewed, and a determination is
to whether revisions are indicatechélpublic is also able to submit comments to the Pane
any time atontactus@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 Nationg
Clinical SubCommittee and agreed to adopt th@AJDHHS Guidelines for the Use of Antiretroviral Guidelines in HIV
Infected Adults and Adolescents (the Guidelines) and to ask ASHM to devise a commentary to the Guidelines to er|
were appropriate to the Australian setting. The USA DHHS hasagpehis adoption and adaptation process.

An expert panel is convened by ASHM to provide the commentary and to review the guidelines on a regular basis.
intention of the Antiretroviral Guidelines Panel to review the guidelines every six mamthee (with revisions published
by the USA DHHS each October and March), as well as more frequently in the event that a particular issue comes
notice of the panel which requires more immediate action (such as the contraindication of presciptiemaih drug in a
particular condition).

The commentaries added to this document are clearly marked with a yellow border and are entitled Australian Con
Included is a link for feedback which will open a new email message with the subjectdioprétely filled. An example i
shown below:

Guidelines for the Use of Antiretroviral Agents in HiMnfected Adults and Adolescents Page2


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

April, 2010

Australian Commentary

Australian Commentary

#1 - Sample Heading
April 2010- Feedback

Sample text. Sample text. Sample t¢

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

statement is rated with a letter®f B, or C that represents the strength of the recommendation and with a numeral
I, orlll that represents the quality of the evidence (see Table 2 below).

Table 2. Rating Scheme for Recommendatior®pdated November 3, 2008)

Strength of Recommendation Quality of Evidence for Recommendation

A: Strong recommendation for the statnt I:  One or more randomized trials with clinical
outcomes and/or validated laboratory endpoints

II: One or more weltlesigned, nonrandomized trials ¢

C: Optional recommendation for the statement observationbcohort studies with longerm clinical
outcomes

lll: Expert opinion

B: Moderate recommendation for the statement

HIV Expertise in Clinical Care

Multiple studies have demonstrated that better outcomes are achievedimfétiiéd outpatients cared for by a
clinician with HIV expertisd¢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 carePrimary cargroviders 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.

References

1. Kitahata MM, Koepsell TD, Deyo RA, et.d@hysicians' experience with the acquired immunodeficiency syndrome
as a factor in patients' survivil.Engl J Med1996;334(11):704706.
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Baseline EvaluationNmevemer s, 2003

Australian Commentary

° #6 - Australian HIV Models of Care Database
° #7 - Gamma interferon release assays to diagnose latent TB
(] #9 - Baseline chest xay in all patients

Each HI\-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 cag as recommended by the HIV primary care guidelines and by the opportunistic treatment and
prevention guidelinel -2]. Baseline information then is used to define management goals and plans.

The following laboratoy 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 undetectéblg)

CD4 T-cell count(Al);

Plasma HIV RNA (viral loadfAl) ;

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

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

(IGRA) (unless there is a history of prior tuberculosis oitp@sTST or IGRA), antiToxoplasma gondlgG,

hepatitis A, B, and C serologies, and Pap smear in w¢Ald ;

¢ Fasting blood glucose and serum lipids if the patient is considered at risk of cardiovascular disease and for
baseline evaluation prior to irdtion of combination antiretroviral therap4lll) ; 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 immediat#)y. For pdients who have HIV

RNA levels of 5001,000 copies/mL, resistance testing also may be considered, even though amplification may

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

should be consi&ted(Clll) . (SeeDrug Resistance Testingection.)

In addition:

¢ Testing forChlamydia trachomatiandNeisseria gonorrhoeais encouraged to identify both recent
high-risk sexual behavior and the need forusdly transmitted disease (STD) therdpyl) ; and
¢ Chest xray in the presence of pulmonary symptoms or with a positive TST or IGR@td}t.

Patients living with HIV infection must often cope with multiple social, psychiatric, and medical issua®ethast
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, comorbiditks, high
behaviors, and othdactors 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 traosrtissthers should be
provided at each patient clinic visit. (S@eeventing Secondary Transmissim of HIV section.)
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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 managemen
Please follow the foflwing 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 d
crossreact with M. bovisBCG or most atypical mycobacteria and assaltehey are more specific than tuberculin skin
tests for diagnosis of infection with Mycobacterium tuberculosis. A growing body of evidence also suggests that I(
at least as sensitive as tuberculin skin testing, including inirfidtted patientsResults of the tuberculin skin test and
IGRA do not always concur and data relating the IGRA result to theterngrisk of development of tuberculosis (TB)
limited. However, a recent German study of HIV negative TB contacts indicated that pasitiegative predictive
values of the Quantiferon Gold test were at least similar to the tuberculin skin test for subsequent development of
practical advantages of IGRAs are considerable, and IGRAs are now considered an acceptable alternatimditoskib
testing, especially in situations where tuberculin skin testing is not readily available.
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Australian Commentary

#9 - Baseline chest xay in all patients
April 2010- Feedback

A baseline chest-ray is recommended for all patients with newly diagnosed HIV infec
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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 anHivfected patient upon entry into care,

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

and immunologic efficacy of antiretroviral therapy as well as to monitor for laboratory abnormalities that may be
associated with antiretroviral drug&able 3outinesthd HHS Panel 6 s Rferche freouencycit i on s
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 viremieceli@duint

and plasma I/ RNA (viral load). Resistance testing should be used to guide selection of an antiretroviral regimen in
both treatmenhaive and treatmeixperienced patients; a viral tropism assay should be performed prior to initiation
of a CCR5 antagonist; and HEB*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 Initiation of
Antiretroviral Therapy (Updated December 1, 2009)

Abbreviations: ABC = abacavir; ART = antiretroviral therapy; EFV = efavirenz; HIVAN = Fi¥sociated nephropathy; TDF = tenofovir;

ZDV = zidovudine

Entry Follow- ART 2i 8 weeks Every 3i 6 Every 6 Every 12 Treatment | Clinically
into care | up before | initiation or postART months months months failure indicated
ART switch! initiation or
switch
CD4 T-cell count a every 36 a & F a
months
HIV RNA a every 36 3 5° EY a F
months
Resistance testing a g a a
HLA-B*5701 a
testing (if considering
ABC)
Tropism testing a a a
(if considering (if
a CCR5 considering
antagonist) CCR5
antagonist)
Hepatitis B a a a a
serology (may repeat if
not immune
and if HBsAg
was ¢) at
baseling
Basic chemistry/ a every 6 a a a F
12 months
ALT, AST, a every 6 a a a a
T. bilirubin, 12 months
D. bilirubin
CBC with a every 36 a a a a
differential months (if on ZDV)
Fasting lipid profile a if normal, a a a a E
annually (consider (if borderline of(if normal at lag
after sarting abnormal at laj measurement|
new ART) measurement
Fasting glucose a if normal, a a a a
annually (if borderling(if normal at lag
or abnormal measurement
at last
measuremer
Urinalysis a a a a a
(patients (if on TDF)
with
HIVAN)
Pregnancy test a a
(if starting
EFV)

*Antiretroviral switch may be for treatment failure, adverse effects, or simplification.
2For adherent patients with suppressed viral load and stable clinical anmatogic status for 32 years, some experts may extend the interval for CD4
count and HIV RNA monitoring to every 6 months.
%If HIV RNA is detectable atiB weeks, repeat every & weeks until suppression to less than level of detection, then éveryodiths.
“For treatmennaive patients, if resistance testing was performed at entry into care, repeat testing is optional; for patients wifbressiosn who are
switching therapy for toxicity or convenience, resistance testing will not be possikileeaeire is not necessary.
®If HBsAg is positive at baseline or prior to initiation of antiretroviral therapy, tenofovir + (emricitabine or lamivuttind be used as part of

antiretroviral regimen to treat both HBV and HIV infections. If HBsAb igai&e at baseline, Hepatitis B vaccine series should be administered.
®Serum Na, K, HC@ CI, BUN, creatinine, glucose (preferably fasting); some experts suggest monitoring phosphorus while on tenofovir; titetermina
renal function should include @siation of creatinine clearance using Cockroft and Gault equation or estimation of glomerular filtration rate based on

MDRD equation.
For
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CD4+ T-CELL COUNT

The CD4+ TFcell count (or CD4 count) serves as the major clinical indicator of immuneduanuotpatients 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 surdingltacco

clinical trials and cohort studi¢3-3]. 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 perceniagrednytdge points.

¢ Use of CD4 Count for Initial AssessmentThe 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
cowunt at entry into car@Al) . Recommendations for initiation of antiretroviral therapy based on CD4 count are found in
thelnitiatin g Antiretroviral Therapy section of these guidelines.

¢ Use of CD4 Countfor Monitoring Therapeutic Response An adequate CD4 response for most patients on therapy
is defined as an increase in CD4 count in the rangeidf#0cells/mri per year, generally with an accelerated
response in the first 3 months. Subsequent incréapeagients with good virologic control show an average increase
of approximately 50100 cells/mmper year for the subsequent years until a steady state level is rpgiciSae
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 Monitoririgin general, CD4 counts should be monitored evédyrBonths 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(Al) . For those pagints who are adherent to therapy with sustained viral suppression and stable clinical
status for more thari 3 years, the frequency of CD4 count monitoring may be extended to every 6 (BiHjhs

Factors that affect absolute CD4 cotinThe absolute CDdount 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 lygiptpmrcentages, such as use of

bone marrovsuppressive medications or the presence of acute infections. Splenge®inay coinfection with

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

the absolute CD4 number without changing the CD4 percef@hda all these cases, CD4 percentage remains stable

and may be a more appropriate paranteter assess the patientds i mmune funct

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 mogaimindicator of response to

antiretroviral therapyAl) . 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[@utdtms, viral

load testing serves as a surrogate marker for treatment re$p@inaed can be useful in predicting clinical
progressiorj11-12]. The minimal change in viral load considered to be statistically significant (2 standard deviations)
is a threefold, or a 0.5 lggcopies/mL change. One key goal of therapy is suppression of viral load to below the limits
of detection (below 405 copies/mL by most commercially available assays). For most individuals who are adherent
to their antiretrovirbregimens and who do not harbor resistance mutations to the prescribed drugs, viral suppression is
generally achieved in 124 weeks, even though it may take a longer time in some patients. Recommendations for the
frequency of viral load monitoring areramarized below.

e At Initiation or Change in Therapy. Plasma viral load should be measured before initiation of therapy and
preferably within 24 weeks, and not more than 8 weeks, after treatment initiation or after treatment modification
(Bl). Repeat viraload measurement should be performed8we ek i ntervals until the |
limit of detection(BlII) .
¢ In Patients Who Have Viral Suppression but Therapy Was Modified Due to Drug Toxicity or Regimen
Simplification. Viral load measument should be performed withiii weeks after changing therapy. The purpose
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of viral load monitoring at this point is to confirm potency of the new regiiB&h.

¢ |In Patients on a Stable Antiretroviral Regimen.Viral load should be repeated eveiytdnorths or as clinically
indicated(BIl) . In adherent patients who have suppressed viral loads for moreitBigrés and who are at stable
clinical and immunologic status, some clinicians may extend the interval to every 6 @iti)hs

Monitoring in Patie nts with Suboptimal Responseln 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 suppresssbould undergo resistance testing to aid in the selection of an alternative
regimen, as discussed in tDeug Resistance TestingandManagement of the Teatment-Experienced Patient

sectiongAl).
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DRUG RESISTANCE TESTING (Updated December 1, 2000)

DHHS Panel Recommendations

¢ HIV drug resistarce testing is recommended for persons with HIV infection when they enter into care
regardless of whether therapy will be initiated immediately or deferred (Alll). If therapy is deferred, repe
testing at the time of antiretroviral therapy initiation shaibe considered (CIII). HIV drug resistance testin
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/nlY. In persons with >500 but X000
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 (All).

¢ Drug resistance testing in the setting of virologic failure should Efprmed while the patient is taking
prescribed antiretroviral drugs, or, if not possible, within 4 weeks after discontinuing therapy (All).

o Genotypic resistance testing is recommended for all pregnant women prior to initiation of therapy (Alll) a
for those entering pregnancy with detectable HIV RNA levels while on therdgy. (

I n
d
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Australian Commentary

#29- Australian Resistance Testing

April 2010- Feedback

In Australia genotyping is the only available resiste test, however the access and cost varies across the states an
territories and within areas. In 2008 data from the reference laboratories in Victoria and NSW showed a 3.3% rate
transmitted resistance to NRTI and a 5.6% rate to NNRTI. The trandmetestance rates for Protease Inhibitors rema

consistently low.

Genotypic and Phenotypic Resistance Assays
Genotypic and phenotypic resistance assays are used to assess viral strains and inform selection of treatment
strategie

Genotypic Assays

Genotypic assays detect drug resistance mutations present in relevant viral genes. Most genotypic assays involve
sequencing of the reverse transcriptase and proteass edetect mutations that are known to confer drug

resistanc Beniilatipfsc

assays can be performed rapidly with results available wittdmeeks of sample dection. 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-8&®AefiAS-USA) maintains a

list of updated significant resistanassociated mutations in the reverse transcriptase, pr

Various techniques are now available to assist the provider in interpreting genotypmsuésf2-5].
Clinical trials have demonstrated the benefit of consultation with specialists in HIV drug resistance in improving
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virologic outcome$6] . Clinicians are thus encouraged to consult a specialist to fadititatpretation of genotypic
test results and the design of an optimal new regimen.

Phenotypic Assays

Phenotypic assays measure &bdity of a virus to grow in different concentrations of antiretroviral drugs. Reverse
transcriptase and protease gene sequammesnore recently, integrase and envelope sequdadgsd from patient
plasma HIV RNA are inserted into the backbone lafb@ratory clone of HIV or used to generate pseudotyped viruses
that express the patiederived HIV genes of interest. Replication of these viruses at different drug concentrations is
monitored by expression of a reporter gene and is compared with tieplicha reference HIV strain. The drug
concentration that inhibits 50% of viral replication (i.e., the median inhibitory concentratigs) [fGalculated, and

the ratio of the IG, of test and reference viruses is reported as the fold increasg {hdC fold resistance).

Automated phenotypic assays are commercially available with results repori&ivire@ks. However, phenotypic
assays cost more to perform than genotypic assays. In addition, interpretation of phenotypic assay results is
complicded by incomplete information regarding the specific resistance level (i.e., fold increagg thdGs
associated with drug failure, although clinically significant fold increase cutoffs are now availaddentodrug$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, aimdensitivity for minor viral species. Despite being present,-deagtant viruses

constituting less than 10%0% of the circulating virus population will probably not be detected by available assays.
This limitation is important because after drugsrémg selective pressure on drugsistant populations are

discontinued, a wildype virus often reemerges as the predominant population in the plasma. This results in a
decrease of the proportion of virus with resistance mutations to below thiQ@9threshold[12-14]. For some

drugs, this reversion to predominantly wilgpe virus can occur in the first @ weeks after drugs are stopped.

Prospective clinical studies have shown that, despite this plasma revesistitution 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 resistanis [15]. Therefore, resistance testing is of greatest value

when performed before or within 4 weeks aftergdrare discontinue@ll) . 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 deteetgblance in such patients must be
interpreted with caution in designing subsequent antiretroviral regimens.

Use of Resistance Assays in Clinical Practidable 4

No definitive prospective data exist to support usingtgpe of resistance assay over another (i.e., genotypic vs.
phenotypic) in different clinical situations most situations genotypic testing is preferred because of the faster
turnaround time, lower cost, and enhanced sensitivity for detecting mixturdd @fpe and resistant viruslowever,
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 Treatnm

Transmission of drugesistant HIV strains is well documented and associated with suboptimal virologic response to
initial antiretroviral therapy16-19]. The likelihood that a patient will acquire drugsistamnvirus is related to the
prevalence of drug resistance in persons engaging irrisighehaviors in the community. In the United States and
Europe, recent studies suggest the risk that transmitted virus will be resistant to at least one antiretgoigirial ithe

range of 6%16%[20-25], with 3% 5% of transmitted viruses exhibiting resistance to drugs from more than one class
[24, 26]. If the decision is made to initiateerapy 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 recommendé€@lll) using a genotypic assay. In thlesence 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 tottiefapy, resistance testing during acute HIV
infection should still be performddlIl) . 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 fmmd fgeacquire drugesistant virus
(i.e., superinfection) between entry into care and initiation of antiretroviral therapy, repeat resistance testingeat the tim
treatment is started should be considéf&id) .

Performing drug resistance testing befonitiation of antiretroviral therapy in patients with chronic HIV infection is
less straightforward. The rate at which transmitted resistassaciated mutations revert to wilghe virus has not

been completely delineated, but mutations present &htkeof HIV transmission are more stable than those selected
under drug pressure, and it is often possible to detect resistssmaiated mutations in viruses that were transmitted
several years earli§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 mutafi$49, 3632]. In addition, a cos¢ffectiveness analysis of

early genotypic resistance testing suggests that baseline testing in this population should be pasjorntedefore,
resistance testing in chronically infected persons at the time of entry into HIV care is recom(dihde@enotypic
testing is generally preferred in this situation because of lower cost, more rapid turnaround time, ability to detect
mixtures of wildtype and resistant virus, and the relative ease of interpre(afibh. If therapy is deferred, repe
testing just prior to initiation of antiretroviral therapy should be considered because the patient may have possibly
acquired drugesistant virus (i.e., superinfectiof@lIl) .

erse
ic testing for
t of

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. Severalrpspective studies assessed the utility of resistance testing in guiding antiretroviral drug selection in
patients with virologic failure. These studies involved genotypic assays, phenotypic assaysj6oBRiett] . 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 binical judgment tients

@hus, 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/mI(All). (SeeManagement of the TreatmentExperienced Pdient.) In persons with >500
but <1,000 copies/mL, testing may be unsuccessful but should still be congiiéred

Resistance testing also can help guide treatment decisions for patients with suboptimal viral load (édijiction
Virologic failure inthe setting of combination antiretroviral therapy is, for certain patients, associated with resistance
to only one component of the regimdg-44]. In that situation, substituting individual drugs in a failing negn

might be possible, although this concept will require clinical validation. ¥Bemgement of the Treatment

Experienced Patient)
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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 RNAitte@ppropriate

maternal therapy and prevent mottechild transmission of HIV. Genotypic resistance testing is recommended for

all pregnant women prior to initiation of theraf@lll) and for those entering pregnancy with detectable HIV RNA

levels whik on therap ). mplex
Optimal prevention of perinatal

transmission may require initiation afiteetroviral 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 Assaygdated December 1, 2000

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 deferrdd@lll) . A
genotypic assay is generally prefer(alll) .

If treatment is deferred, repeat resistance testing
should be considered at the time antiretroviral
therapy is initiatedClIIl) . A genotypic assay is
generally preferredAlll) .

If treatment is to be initiated immediately, drug
resistancéesting will determine whether drugsistant
virus was transmitted. Test results will help in the
design of initial regimens or, if therapy was initiated
prior to results, change regimens.

ting
nd

S.

If treatment is deferred, testing should still be performe
because of the greater likelihood that transmitted
resistanceassociated mations will be detected earlier in
the course of HIV infection. Results of resistance testin
may be important when treatment is initiated. Repeat
testing at the time antiretroviral therapy is initiated shot
be considered because the patient may havwéracha
drugresistant virus (i.e., superinfection).

In treatment-naive 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 deferrefAll 1). A genotypic

assay is generally preferréallll) .

If therapy is deferred, repeat resistance testing
should be considered at the time antiretroviral

therapy is initiatedClI1) . Algenotypic assay is
generally preferregAlll) .

Transmitted HIV with bas@le resistance to at least one
drug is seen in 694.6% 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 infectd patients.

Repeat testing prior to initiation of antiretroviral therapy
should be considered because the patient may have
acquired a drugesistant virus (i.e., a superinfection).

oted

|

In patients with virologic failure: Drug resistance

testing is recommended in persons on combination

antiretroviral therapy with HIV RNA levels >1,000
copies/mL(Al) . In persons with HIV RNA levels
>500 but <1,000 copies/mL, testing may be
unsuccessful but shalktill be considereBll) .

Testing can help determine the role of resistance
in drug failure and maxi|

ability to select active drugs for the new regimen.
Drug resistance testing@hid be performed

while the patient is taking prescribed
antiretroviral drugs or, if not possible, within 4
weeks after discontinuing therapy.
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Clinical Setting/Recommendation Rationale

Drug resistance assay recommended (continued)

In patients with suboptimal suppression ofviral load: | Testing can help determine the role of resistance and t
Drug resistance testing is recommended in pergdths | assist in identifying the number of actigteugs available
suboptimal suppression of viral loaéter initiation of for a new regimen.

antiretroviral therapyAll) .

In HIV -infected pregnant women:Genotypic resistance The goal of antiretroviral therapy in Hivifected

testing is recommended for all pregnant women prior | pregnant women is to achieve maximal viral suppressit
initiation of antiretroviral therapgAlll) and for those for treatment of maternal HIV infection and for preventi
entering pregnancy with detectable HIV RNA levels of perinatal HIV transmission. Genotypic resistance
while on therapyAl) . testing will assisthe clinician in selecting the optimal
regimen for the patient.

Drug resistance assay not usually recommended

After therapy discontinued: Drug resistance testing is | Drug resistance mutations might become minor specie
not usually recommended after discontinuation (>4 the absence of selective drug pressure, and available
weeks) of antiretroviral drug®lll) . assays might not detect minor dsgsistant species. If
testing is performed in this setting, the detection of dru
resistance may be of valueywever, the absence of
resistance does not rule out the presence of minor drug
resistant species.

In patients with low HIV RNA levels: Drug resistance | pagjstancassays cannot be consistently performed giv
testing is not usually recommended in persons &vith low HIV RNA levels.

plasma viral load <500 copies/nAlll) .
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HLA -B*5701 SCREENING (Updated December 1, 2007)

DHHS Panel Recommendations
e The Panel recommends screening for HEB¥5701 beforestarting patients on an abacavitontaining
regimen, to reduce the risk of hypersensitiwiteaction (Al).

e HLA-B*5701-positive patients should not be prescribed abacavir (Al).
eThe positive status should be recorded as an al

e When HLA-B*5701 screening is not readily available, it remains reaabte to initiate abacavir with
appropriate clinical counseling and monitoring for any signs of hypersensitivity reaction (CllII).

The abacavir hypersensitivity reaction (ABC HSR) is a multiorgan clinical syndrome typically seen within the initial 6
weeksof abacavir treatment. This reaction has been reportediiB%of patients participating in clinical trials when

using clinical criteria for the diagnosis, and it is the major reason for early discontinuation of abSeaViab(e 12.)
Discontinuing abacavir usually promptly reverses HSR, whereas subsequent rechallenge can cause a rapid, severe, an
even lifethreatening recurrence.

Studies that evaluated demographic risk factors for ABC HSR have shown racial backgrauis# &ctor, with white
patients generally having a higher risk {@%b) than black patients (2%%). Several groups reported a highly

significant association between ABC HSR and the presence of the MHC class | alleB*BIL@L [1, 2]. An abacavir

skin patch test (ABC SH 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 tofalsitve ABC HSR diagnosg3] . A positive ABC

SPT is an abacavapecific delayed hypersensitivity reaction that results in redness and swelling at the skin site of
application. All ABC SPTpositive patients studied were alsajive for the HLAB*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 PREDICTL study randomized patients before starting abacakiergiv be prospectively screened for HLA
B*5701 (in which HLA-B*5701i positive patients were not offered abacavir) or to standard of care at the time of the
study (i.e., no screening, with all patients receiving abadal}irIhe overall HLAB*5701 prevalence in this

predominately white population was 5.6%. In this cohort, screening forBH5X01 eliminated immunologic ABC HSR
(defined as ABC SPT positive) compared with standard of care (0% vs. 2.7%), yielding a 10096 pegdictive 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 populaiitdns)

On the basis of the results of these studies, the Panel recommends screeningBsbHLbeforestarting patients

on an abacavicontining regimer(Al) . HLA-B*5701i positive patients should not be prescribed aba¢aVjr, and

the positive status should be recor de@ll).ddsA-BE5TOlabacavir
testing needs to be performed onlyonce inapdatieds | i feti me, so efforts to care
and to educate the patient about its implications are important. The specificity of tRB¥3Z8\1 test in predicting

ABC HSR is lower than the sensitivity (i.e., 3850% of HLA-B*5701 positive patients would likely not develop

confirmed ABC HSR if exposed to ABC). HI-B*5701 should not be used as a substitute for clinical judgment or
pharmacovigilance, because a negative HB*A701 result does not absolutely rule out the possibilityoaiesform

of ABC HSR.WhenHLA-B*5701 screening is not readily available, it remains reasonable to initiate ABC with
appropriate clinical counseling and monitoring for any signs of ABC 3R .
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CORECEPTOR TROPISM ASSAY S(Updated November 3, 2008)

DHHS Panel Recommendations

e Coreceptor tropism assay should be performed whenéweuse of a CCRS5 inhibitor is being considered
(AI).

e Coreceptor tropism testing might also be considered for patients who exhibit virologic failure on a CCR§
inhibitor (BIII).

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

to either the CCR5 or CXCR4 molecules and fusion of the viral and cellular memfjaridse CCR5 inhibitors (i.e.,
maraviroc, vicriviroc) prevent HIV entry into target cells by binding to the CCR5 red@ptdthenotypic and, to a

lesser degree, genotypic assays have been developed that can determine the coreceptor tropism (i.e., CCR5, CXCR4,
both) of the patient s d damfilenMonogranvBioscierscespmSouthl Sart Fraocisco, On e
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 whichrttodile assay is not readily available.
Background

The vast majority of patients harbor a CG&RBizing virus (R5 virus) during acute/recent infection, which suggests that
the R5 variant is prefentially 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.er, dual
mixedtropic; D/M-tropic). This shift is tempolig associated with a more rapid decline in CD4¢€ll countq3, 4],

although whether this shift is a cause or a consequence of progressive immunodeficiensyuedeadmminefl] .
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Antiretrovirattreated patients who have extensive dmrgstance are more likely to harbor detectable &4D/M-tropic
variants than untreated patients who have comparable @24 Gountg5]. The prevalence of X&4r D/M-tropic
variants increases to more than 50% in treated patients who have-@fli4dnts <100 cells/mi{5, 6].

Phenotypic Assays

There are now at least two higfiroughput phenotypic assays that can quantify the coreceptor characteristics of plasma
derived virus. Both involve the generation of laboratory viruses that emgestderived envelope proteins (i.e., gp120
and gp41). These pseudoviruses are either repliecatioypetentPhenoscripaissay, VIRalliance, Paris, France) or
replicationdefective Trofile assay, Monogram Biosciences, Ir[@.)8]. These pseudovirusdsen are used to infect

target cell lines that express either CCR5 or CXQR#heTrofile assay, the coreceptor tropism of the patasrived

virus is confirmed by testing the susceptibility of the virus to specific CCR5 or CXCR4 inhihitot. TheTrofile

assay takes about 2 weeks to perform and requires a plasma HIV RN@vel0o 00 copi es/ mL.

The performance characteristics of these assays have evolved. Most, if not all, patients enrolled in premarketing clinical
trials of maraviroc and other CCRS5 inhibitors were screened with an earlieselesive version of th€rofile assay[7] .

This earlier assay failed to routinely detect low levels of CX@QHiking variants. As a consequence, some patients

enrolled in these clinical trials harbored low, undetectable levels of CX(@R4ng virusesat baseline and exhibited

rapid virologic failure after initiation of a CCR5 inhibitf®] . This assay has since been revised and is now able to detect
lower levels of CXCR4itlizing viruses.n vitro, the assay can detect CXCRlizing clones with 100% sensitivity when
those clones make up 0.3% of the populationhtier//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 unclesgr reason
a minority of samples cannot be successfully phenotyped with either generatiol affitbeassay.

Genotypic Assays
These assayae under investigatida 1, 12] but are not ammercially available.
Use of Coreceptor Tropism Assays in Clinical Practice

Coreceptor tropism assays should be used whenever the use of a CCR5 inhibitor is being cOhl)deCedeceptor
tropism testing might also be considered for patients whibixirologic 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 CCRS5 inhibitor is regdater (e.g., in a regimen change for toxicity).
Currently, there are not sufficient data to support these uses.
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Australian Commentary

° #11- Australian data on rates of nondetectable virus

Eradication of HIV infection cannot be achieved with availableetnviral regimens. This is chiefly because the
pool of latently infected CD4-Cells is established during the earliest stages of acute HIV inf¢tii@md persists
with a long haHlife, even with prolonged gpression of plasma viremia-5]. The primary goals driving the decision
to initiate antiretroviral therapy therefore are to:

maximally and durably suppress plasma HIV viral load,
reduce HIVfassociated morbidity anprolong survival,
improve quality of life,

restore and preserve immunologic function, and
prevent HIV transmission.

Adoption of treatment strategies recommended in these guidelines has redugethtéiy morbidity and mortality
[6-8] and has reduced vertical transmisq@+1.0]. HIV suppression with antiretroviral therapy may also decrease
inflammation and immune activation thought to contribute to higher rates of carcliteaand other comorbidities
reported in HIVinfected cohorts (sdeitiati ng Antiretroviral Therapy. section).Maximal and durable suppression
of plasma viremia delays or prevents the selectionugf d¥sistance mutations, preserves CEzeIl numbers, and
confers substantial clinical benefits, all of which are important treatment[gals

Achieving maximal viral suppression in initial therapy requires the use of antiretroviral regimens with atdeastt
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 & required (se®lanagement of Patients with Antiretroviral Treatment Failure section). The increasing number

of drugs and drug classes makes viral suppression below detection limits the ggadtierst$, even those with primary

or acquired drug resistance.

Viral load reduction to below limits of assay detection in a treatm&ivie patient usually occurs within the first 12
24 weeks of therapy. Predictors of virologic success include:

¢ high potecy of antiretroviral regimen,

¢ excellent adherence to treatment regirfit],

¢ low baseline viremifil3],

¢ higher baseline CD4-€ell count (>200 cells/ymm3)14] and
¢ rapid reduction of viremia in response to treatnfg8t 15].

Successful outcomes are usually observed although adherence difficulties may lower the success rate in clinical
practiceto below the 90% rate commonly seen in clinical tifia6 .
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Australian Commentary

#11- Australian data on rates of nondetectable virus
April 2010- Feedback

Data from the Australian HIV Observatial 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 Da
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 ug¢hdSeeStart: Initial

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

butvary 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 basec
on such considerations axpected side effects, convenience, comorbidities, interactions with concomitant meglications
and results of pretreatment genotypic drug resistance testing.

Pretreatment Drug Resistance Testing

Current studies suggest a prevalence of HIV drug resesting% 16% in antiretroviral treatmemiaive patients

[17-20], and some studies suggest that the presence of transmittegsigignt viruses may lead to suboptimal
virologic responsef1]. Therefore, pretreatment genotypic resistance testing should be used in guiding selection of
the most optimal initial antiretroviral regimen. (32eig Resistance Testingection.)

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 edication access and inadequate treatment education and support. Conditions that promote
adherence should be maximized prior to and after initiation of antiretroviral therapydis&enceto

Antiret roviral Therapy section.)
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Australian Commentary

° #12- When to start and aso locatechere.
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Australian Commentary

#12- When to start
April 2010- Feedback

In Australia, outpatient antiretroviral drugs are funded by the Commonwealth through the Highly Specialised Drug
Program under section 100 of the National Health Act. Outpatient antiretroviral drufe paescribed in public hospita
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 patientegillitegl to pay &
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
than 500 cells/uL or a HIV val 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/ pL. This has changed in the most recent guidelines to a
to strong recommendation to commence therapy in asymptomatic individuals with a CD4 count between 350 and
cells/ul. This is based on recent cohort data suggesting improved outcomes for asymptomatic people treated with
antiretroviral therapy before reaiag a minimum CD4 threshold of 350 cells/pL.

The panel considered that the recent cohort data may possibly have been influenced by unassessed confounderg
socioeconomic status and cigarette smoking). Also, there are differences between thesAbsitth care system and tl
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 groupnd linited g
question has not yet been the subject of randomized studies. Some clinicians will reasonably take the view that a
recommendation to commence therapy above a CD4 count of 350 cells/uL is premature. However, it is important
discussbn be had with patients about the DHHS panel's recommended change of threshold and the different appr
by other internationally recognized guidelines (the European AIDS Clinical Society, Guidelines Clinical Managemg
Treatment of HIV Infecteddults in Europe, version 5, November 2009 and British HIV Association Addendum to H
Treatment Guidelines 2009) who continue to recommend commencement of therapy in most circumstances at an|
approximate CD4 threshold of 350 cells/uL in asymptomatic gewijth HIV.

There are a number of indications for treatment commencement at higher CD4 counts that should be considered
individual basis (such as HIV associated nephropathy for example).

*s100 HIV prescriber training is delivered by ASHM for prdotiers in NSW and ACT, by the SH3ED Program (Sexu
Health, HIV, Hepatitis Education Program), a partnership between General Practice Divisions Victoria, the Alfred
Infections Diseases Unit and ASHM in Victoria and by the University of QueenstdvitHCV Education Program in
QLD. Further information on the HIV Prescriber Program can be found on the ASHM website at
http://www.ashm.org.au/hiprescribers/
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« Earlier treatment maprevent the damage associated with HIV replication during early stages of infection.
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Australian Commentary

#12- When to start
April 2010- Feedback

In Australia, outpatient antiretroviral drugs are funded by the Commonwealth through the Highly Specialised Drug
Program under section 100 of the National HeAlth Outpatient antiretroviral drugs can be prescribed in public hosp|
by doctors in specialist clinics, or in the community by approved prescribers who have completed an appropriate
prescribers' course*. Antiretroviral drugs are dispensed from pluddipital pharmacies. A patient will be required to pa
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 CBauctliess
than 500 cells/pL 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/ pL. This has chandedrmost recent guidelines to a moders
to strong recommendation to commence therapy in asymptomatic individuals with a CD4 count between 350 and
cells/pl. This is based on recent cohort data suggesting improved outcomes for asymptomatic peophgtkreated
antiretroviral therapy before reaching a minimum CD4 threshold of 350 cells/uL.

The panel considered that the recent cohort data may possibly have been influenced by unassessed confounderg
socioeconomic status and cigarette smoking). Alsretare differences between the Australian health care system a
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 comneesgy it 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
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Australian Commentary

recommendation to commence therapy above a CD4 count of 350 cells/pL is prematureetdivgeivnportant that a fu
discussion be had with patients about the DHHS panel's recommended change of threshold and the different app
by other internationally recognized guidelines (the European AIDS Clinical Society, Guidelines Miaicaiement and
Treatment of HIV Infected Adults in Europe, version 5, November 2009 and British HIV Association Addendum to
Treatment Guidelines 2009) who continue to recommend commencement of therapy in most circumstances at an|
approximate CD4 threshibof 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
individual basis (such as HIV associated nephropathy for example).

*s100 HIV prescriberraining is delivered by ASHM for practitioners in NSW and ACT, by the SH3ED Program (Se
Health, HIV, Hepatitis Education Program), a partnership between General Practice Divisions Victoria, the Alfred
Infections Diseases Unit and ASHM in Vici@ and by the University of Queensland, HIV/HCV Education Program i
QLD. Further information on the HIV Prescriber Program can be found on the ASHM website at
http://www.ashm.org.au/hiprescribers/
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Australian Commentary
. #16- Nevirapine as initial therapy
(] #53- Antiretroviral drugs available in Australia under the Pharmaceutical Benefits Scheme (Section 100)
(] #60- Selection of NRTI Backboneand also locatedere.
. #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 TreatmeniNaive Patients
(] Table 5b: Antiretroviral Regimens that May be Acceptable and Regimens to be Used with Caution

There aranore than 2@pprovedantiretroviraldrugs in 6 mechanistic classes with which to design combination
regimens. These 6 classes include the nucleoside/nucleotaseadranscriptase inhibitors (NRTIs), raucleoside
reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PIs), fusion inhibitors (FIs), CCR5 antagonists, and
integrase strand transfer inhibitors (INSTI). The most extensively studied combireggimens for treatmemiaive
patients that provide durable viral suppression generally consist of two NRTIs plus either one NNRTI or a PI (with or
without ritonavir boosting t

ption.
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Potential advantages and disadvantages of the components recommenitieditheriapy for treatmentaive patients
are listed inTable 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 canurelfmTable 7. Some agents or components that are

not recommended for use because of lack of potency or potential serious safety concerns arédisied. in

CONSIDERATIONS WHEN SELECTING A FI RST ANTIRETROVIRAL R EGIMEN FOR
TREATMENT -NAIVE PATIENTS

Data Used for Making Recommendations

In its deliberations, the Panel reviews clinical trial data published inrpeiewed journals and data prepared by
manufacturers for FDA review. In selectedes, 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 suppr@sdionmunologic enhancement (as evidenced by

increase in CD4 Tell count). Few of these trials include clinical endpoints, such as development ctiafiDiBg

illness or death. Thus, assessment of regimen efficacy and potency is primarily basedyatesmadker endpoints

(HIV RNA and CD4 responses). The Panel reviewed data from randomized clinical trials to arrive at preferred versus
alternative ratings ifable 5a. tadi ed i

he Panel
ncerns.

Factors to Consider Wheelecting an Initial Regimen

Regimen selection should be individualized and should be based on a number of factors, including:

e comorbid conditions (e.g., cardiovascular disease, chemical dependency, liver disease, psychiatric
disease, renal diseasesfuirerculosis);

e potential adverse drug effects;

e potential drug interactions with other medications;

e pregnancy or pregnancy potential;

e results of genotypic drug resistance testing;

e gender and pretreatment CD4@&ll count if considering nevirapine;

e HLA-B*5701 testing if considering abacauvir;

*  coreceptor tropism assay if considering maraviroc;

e patient adherence potential; and

e convenience (e.g., pill burden, dosing frequency, and food and fluid considerations).

Considerations for Therapies

Guidelines for the Use of Antiretroviral Agents in HIMnfected Adults and Adolescents Pagedl



April, 2010

A listing of charateristics (i.e., dosing, pharmacokinetics, and common adverse effects) of individual antiretroviral
agents can be found Appendix B, Tables 1 6. Additionally, Appendix B, Table 7provides clinicians with
antiretroviral dosing recommendations for patients who have renal or hepatic insufficiency.

Recommended regimens use combinations of two NRTIs with an NNRTI, Pl (preferably boosted with rit@imagir),

In many clinical trials, NNRT, PF, andINSTIEbased regimens result in suppression of
HIV RNA levels and CD4 Tcell increases in a large majority of pati€jits]. Some comparative data are available
(see kelow).

Tablessaand Sbinclude theD H H ST an eI 6’ Rierdnidiahiimssapydr betAusuatias commentaryithin
these two tables are highlightedyigllow.
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treatment of HIV in Australia)

The Australian commentary for table 5a is embedded within the table and highlighted igellow.

Darunavir is not currently reimbursed by the
Pharmaceutical Benefits Scheme for initial treatmer| cjick to see commentary on atazanavir
HIV in Australia Click to see commentary on
Darunavir)

I

Raltegravir is not currently reimbged by the
Pharmaceutical Benefits Scheme for initial treatmer
HIV in Australia Click to see commentary on

Raltegravir)

=

ients.

Comments

NVP:

e Should not beised in patients with moderate to severe hepatic
impairment (ChildPugh B or Cj

i i i e Should not be used in women with gk&V CD4 >250 cells/mrh
Click to see commentary on nevirapine or e with ereARY G4 400 el

-~

Click to see commentary on nevirapine

Click to see commentary on lopinavir

Click to see commentary on NRTI
backbone

Once-daily LPVIr is not recommended in pregnant women.
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The Australian commeniary for table 5b is embedded within the table and highlighted iryellow.

Regimens that may be acceptable but more defitve data are needed
e e

pic
Maraviroc is not currently reimbursed by the c.

PharmaceuticaBenefits Scheme for initial treatmer
of HIV in Australia Click to see commentary

SRR RecaToware i
Raltegravir is not currently reimbursed by the

Pharmaceutical Benefits Scheme for initial treatm:
of HIV in Australia Click to see commentary

h
Darunavir is not currently reimbursed by the

Pharmaceutical Benefits Scheme for initial treatm:
of HIV in Australia Click to see commentary
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Click to see commentary on nevirapine Click to see commentary on nevirapine

Click to see commentary on nevirapine
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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 on
in a discussion betweghe treating doctor and patient after evaluating cardiovascular disease risk, risk of chronic k
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 DHiHSsguide
discussion as follows:

1. Risk of Cardiovascular Disease (CVD)

Patients with high baseline cardiovascular risk may experience increased CVD events if exposed to abacavir com
other nucleosides. However, abacavir may be considered in patimtewer baseline cardiovascular risk.

2. Risk of Chronic Kidney Disease (CKD)

Since the release of the revised DHHS treatment guidelines in December 2009 new data has been presented abq
of chronic kidney disease which should be taken intesicieration when planning the NRTI backbone. In a large
observational study of more than 16,500 Hivsitive persons from 103 clinics in 35 countries in Europe, Israel and
Argentina, patients receiving a tenofeeimntaining backbone were at increased oiséeveloping CKD {defined as
persistent, often progressive, reduction in GFR (GFR below 60 mL/min/1at3mo measurements at least 3 months
apart) and/or albuminuria (more than 30 mg of urinary albumin per gram of urinary creatiriline) developmetrof

CKD was associated with having other identifiable risk factors for CKD including older age, diabetes, hypertensio
hepatitis ceinfection. Tenofovir use was independently associated with the development of CKD.

Kirk O, Mocroft A, Reiss P et aChronic kidney disease and exposure to antiretroviral drugs in a large cohort with
term follow up: The EuroSIDA Study. Presented df Conference on Retroviruses and Opportunistic Infections, San
Francisco CA, Feb 2010.

More information on this finkhg can be found atwvww.cphiv.dk

3. Viral Potency

A recent study in patients commencing ART with a screening HIV RNA > 100,000 copies/ml showed that antiretrg
combinatons with an abacavir/lamivudine (Kivexa) backbone were associated with a significantly shorter time to v
failure and higher rates of significant (grade 3/4) adverse events than a tenofovir/emtricitabine (Truvada) backbon
important to noteéhat this finding has not been replicated in other studies and that HLAB57*01 testing was not carr
in all of these study participants.
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NNRTI- Versus P} Mersus INSTEBased Regimens

Efavirenzbased regimens were superior to indinaaird nelfinair-based regimens in earlier comparative studieg].
Neither indinavir nor nelfinavir is recommended now as part of initial thefidmyA1424034 study demonstrated
comparable virologic and immunologic respessvith atazanaviland efavirenzbased regimers]. The ACTG A5142
study showed better virologic responses with an efavipased regimen compared with a lopinavir/ritondased

regimen, but better CD4 cell inses 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 treaianparticipants who had CD4
cell counts <200/mr}) also suggested a virologic advantage among efavirenz recifients

Pl-based regimens generally are associated with more gastrointestinal symptoms and lipid abnormalities, whereas
efavirenzbased regimens are associated with more rash and central nervous system adverse effects. Both kinds of
regimens may be associated with hepatic transaminase eleyations

Drug resistance to most Pls 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 virologitofaiime
estimated 7% of HIMnfected patients in the United States are infected with NNBdistant virusefl1]. Because of

the concern for primary resistance in the treatmeiite population, genotypic testing results should be used to geide t
selection of the initial antiretroviral regimen (d2ig Resistance Testingection). In terms of convenience, the
coformulated tablet of tenofovir, emtricitabine, and efavirenz allows for-daitg dosingwith 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 withbRked regimens has decreased when compared to earlier yeardrugrug
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 raitggfa\ his
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 &€ with Rbased

regimens. Raltegravir requires twidaily dosing, has a low genetic barrier folestéion of resistance mutations, and

has had relatively limited use with other ddRTI combinations.

The discussions below focus on the rationale fobxthtHS Panel 6 s R béasadomitereficacy, isadety,s
and other characteristics of differegents within the individual drug classes.

NNRTI-BASED REGIMENS (1 NNRTI + 2 NRTI s)

Summary: NNRTFBased Regimens
Four NNRTIs (delavirdine, efavirenz, etravirine, and nevirapine) are currently FDA approved.

NNRTI-based regimens have demonstratedajic potency and durabilitrfhe major disadvantages of currently available
NNRTIs involve prevalence of NNR¥Esistant viral strains in treatmemaive patientfl1, 13-15] and the low genetic
barrier of NNRTIs ér development of resistance. Resistance testing should be performed for treaive piatients to
guide therapy selection (sBeug Resistance Testingection). The first three approved NNRTIs (i.e., efavireezjrapine,
delavirdine) require only a single mutation to confer resistance, and cross resistance affecting these three NNRTIs is
common. Etravirine, an NNRTI approved for treatrrexperienced patients, hizsvitro activity against some viruses with
mutations that confer resistance to delavirdine, efavirenz, and nevifagjne

On the basis of clinical trial results and safety data, the Panel recommends either efavirenz or nevirapine as the NNRTI
initial artiretroviral 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)
in women of childbearingotential 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 NBESEId regimen in women with pretreatment
CD4 courts <250 cells/mmor in men with pretreatment CD4 cour#00 cells/mr (BI). (See discussion below.)

Among these four agents, delavirdine is dosed three times daily, has the least supportive clinical trial data, and appears
have the least antiviratavity. As such, it is not recommended as part of an initial regifB#i) . Etravirine has not been
studied in large, randomized trials in treatraeaive participants. Thus, it cannot currently be recommended as part of
initial therapy(Blll) .

Following is a more detailed discussion of preferred and alternative NN&SEd regimens for initial therapy.

Efavirenz as Preferred NNRTI

Large randomized, controlled trials and cohort studies of treatmaéve: patients have demonstrated potent viral
suppres®n in efavirenzireated patients; a substantial proportion of these patients had HIV RNA <50 copies/mL
during up to 7 years of followp[1-2, 17]. Studies that compared efavirelbased regimens with other regimérase
demonstrated the combination of efavirenz with two NRTIs was superior virologically to sdrase@ll regimens,
including indinavir3], lopinavir/ritonavir[4] , and ndinavir [7], and to tripleNRTIi based regimen48-19].
Efavirenzbased regimens al$md comparable activities to nevirapif@0-21], atazanavi; [5] , andraliégraviFbased

The ACTG 5142 study randomized patients to receive two NRTIs together with either efavirenz or lopinavir/ritonavir
(or an NRTisparing regimen of efavirenz and lopinavir/ritonajdf). The dualNRTI and efavirenz regimen was
associated with a significantly better virologic response than theé\dRiBl and lopinavir/ritonavir reignen at 96

weeks, whereas the dudRTI 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 stesadd lamivudine, in treatmena&ive
patients. Virologic responses were similar for both drugs, although nevirapine was associated with greater toxicity and
did not meet criteria for noninferiority compared with efavirfatg.

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 irthe central nervous system in nonhuman primates at drug exposure levels similar to those achieved in
humang22]. Severatases 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 PregnancyEegistry

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 contracéplibn)

udine

ong
vir,

Nevirapine as Alternative NNRTI (BI)

In the 2NN trial, 70% of participants in the efavirenz arm and 65.4% in the-daityenevirapine arm had virologic
suppression (defimeas HIV RNA <50 copies/mL) at 48 weeks. This difference did not reach criteria necessary to
demonstrate noninferiority of nevirapifd]. Two deaths were attributed to nevirapine use. One resulted from
fulminant repatitis and one from staphylococcal sepsis as a complication of Sflerson syndrome.

boosted
and
city (see
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below). Three smaller studies (n <100) have suggested more virologic failures than would be expected in-treatment
naive participants who receive nevirapine prsofovir and either lamivudine or emtricitabii2é-28]. Pending

published results from randomized trials, clinicians should closely monitor virologic responses if using this
combination(CIIl) .

Serious hepaticvents have been observed when nevirapine was initiated in treataieatpatients. These events
generally occur within the first few weeks of treatment. In addition to experiencing elevated serum transaminases,
approximately half of the patients also depeskin rash, with or without fever or flike symptoms. Women with

higher CD4 counts appear to be at highis&t[29-30]. A 12-fold higher incidence of symptomatic hepatic events was
seen in women (including myeant women) with CD4 counts >250 cells/franthe time of nevirapine initiation when
compared with women with CD4 count850 cells/mm (11.0% vs. 0.9%). An increased risk was also seen in men

with pretreatment CD4 counts >400 cells/faen compared witmen with pretreatment CD4 court400

cells/mnd (6.3% vs. 1.2%). Most of these patients had no identifiable underlying hepatic abnormalities. In some cases,
hepatic injuries continued to progress despite discontinuatioeviaping30-31]. 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 tiagimewnay be used as an alternative to
efavirenz as initial therapy for women with pretreatment CD4 cat286 cells/mmor in men with CD4 counts400
cells/mnd (Bl). Patients who experience CD4 count increases to levels above these thresholddtasf aeesapine
containing therapy can safely continue therapy without an increased risk of adverse hepatid2vents

At the initiation of nevirapine, a 1day leadin period at a dosage of 200mg once daily should be instituted before
increasing to the maintenance dosage of 200mg twice daily. &qeets 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 theemtaofaggritapine

associated hepatic events can be founthine 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 naive patients as this
the first in its class made available in Australia. The 2NN study detraded that nevirapine was as effective as efavirg
for initial therapy (1). The nucleoside backbone used in the 2NN study was stavudine and lamivudine. The ARTEI
was an opeffiabelled randomized study which compared with performance of neviraftimeitonavir boosted atazanavi
in 578 antiretroviral naive patients receiving tenofovir/emtricitabine (Truvada). Nevirapine was shown teriferimmo
ritonavir boosted atazanavir. There was no difference between once or twice daily nevirapmevaghalso no differenc
between treatment groups according to baseline viral load.(2)

By excluding those with risk factors for hepatotoxicity (women with CD4 cell count >250/uL, or men with CD4 cell
>400/uL), counselling patients about cutaneods siffects and symptoms of hepatitis, and closely monitoring clinical
laboratory parameters in the early stages of treatment, toxicity is manageable. In general, nevirapinddteeatesl|
agent, without the disadvantages of efavirenz such aspsutwlogical effects and some drug interactions. It has beg
demonstrated to be nénferior to boosted protease inhibitor therapy.

1. van Leth Lancet 2004 636 (9417):1263
2. Soriano V 5th International AIDS Society Conference Cape Town LBPeB07 2009
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PI-BASED REGIMENS (RITO NAVIR -BOOSTED OR UNBOOSTEDPI + 2 NRTIs)

Summary: PIBased Regimens

Pl-based regimens have demonstrated virologic potency, durability, and high barriers to resistance. In patients who
experience virologic failure during their firdt-based regimen, few or no Pl mutations are detected at failure. Each Pl
has its own virologic potency, adverse effect profile, and pharmacokinetic properties. The characteristics, advantages,
and disadvantages of each PI can be foudcbie 6 andAppendix B, Table 3. In selecting a boosted-Based

regimen for a treatmemiaive patient, clinicians should consider factors such as dosing frequency, food requirements,
pill burden, daily itonavir dose, drug interaction potential, baseline hepatic function, toxicity profile of the individual

Pl, and pregnancy status. (S&ecommendations for Use of Antiretroviral Drugs Pregnant HIV-Infected

Women for Maternal Health and Interventions to Reduce Perinatal HIV Transmission in the United Sbdtes

specific recommendations in pregnancy.)

A number of metabolic abnormalities, including dyslipidemia and insulin resistaanee been associated with Pl use.

The currently available Pls 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 destdeifoag
term consequences, such as increased cardiovascular e of

The potent inhibitory effect of ritonavir on the cytochrome P450 3A4 isoenzyme has allowed the additiodadfdow
ritonavir to other Pls (with the exception of nelfinavir) as a pharmacokinetic booster to increase drug exposure and
prolong plasra halflives 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 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
Pls The drawbackassociated with this strategy are the potential for increased risk of hyperlipidemia and a greater
potential of druedrug interactions from the addition of ritona is

n the case of ritonavipoost@ darunavir (800/100mg once daily) and atazanavir (300/100mg once

daily), there are large hedo-head trials demonstrating noninferiority or superiority compared with
lopinavir/ritonavir, with less gastrointestinal and lipid toxicity.

Preferred PI Components (in alphabetical order, by active Pl component)

Ritonavir -Boosted Atazanavir (Al). Ritonavir boosting of atazanavir, given as two pills once daily, enhances the
concentrations of atazanavir andpirmves virologic activity compared with unboosted atazanavir in a clinical trial
[38].

The CASTLE study compared ondaily atazanavir/ritonavir with twiedaily lopinavir/ritonavir, each in
combination with tenofar/emtricitabine, in 883 antiretroviralaive participantdn this operAabel, noninferiority
study, analysis at 48 weeld9] and at 96 weel{@0] showed similar virologic and CD4-gell count responses of the
two regimens. More hyperbilirubinemia and less gastrointestinal toxicity were seen in the rFbmosted atazanavir
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arm. This study supports the designation of boosted atazamawimbinaton with tenofovir/emtricitabinas 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 elevationsal$ages of nephrolithiasis have been
reported in patients who received ritonavirosted or unboosted atazand#®ir] . Atazanavir/ritonavir requires acidic

gastric pH for dissolution. Thus, concomitant use of slthgt raise gastric pH, such as antadidgsgntagonists, and
particularly proton pump inhibitors, may impair absorption of atazankafile 14a provides recommendations for

how to use ritonaviboosted atazanavir with theeagents.

Australian Commentary

#100- Atazanavir and nephrotoxicity
April 2010- Feedback

In a large cohort study from the Euro@{[3tudy Group (data only presented at conference), atazanavir with or withg
ritonavir boosting was independently associated with the development of chronic kidney disease (CKD). The absc
was small if renal function was normal at baseline butgvaater in patients with traditional risk factors for CKD such
older age, hypertension and diabetes mellitus. There have been reports of crystalluria and nephrolithiasis with ata
but the mechanism of the association between its use and deeelopih©KD (if confirmed) is unclear.
Reference. Kirk O, Mocroft A, Reiss P et al. Chronic kidney disease and exposure to antiretroviral drugs in a large
with long-term follow up: The EuroSIDA Study. Presented dt Chnference on Retroviruses aBgportunistic
Infections, San Francisco CA, Feb 2010.

Ritonavir -Boosted Darunavir (Al). The ARTEMIS study compared darunavir/ritonavir (800/100mg once daily,

three pills per day) with lopinavir/ritonavir (once or twice daily), both in combination withfdgir/emtricitabine, in

a randomized, opelabel, noninferiority trial. The study enrolled 689 treatraaitve participants who had a median

CD4 count of 225 cells/mirand a median plasma HIV RNA level of 4.85 jgmppies/mL. At 48 weeks,

darunavir/ritormvir 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, primariarthea, 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 Witother antiretroviral agents, and-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 10,86
per mL); and/or (b) CD4 cell count$ less than 500 per cubic millimetre. A patient must have failed previous treatm
with, or have resistance to 1 antiretroviral regimen.

Alternative PIComponentgin alphabetical order, by active PI component)

Ritonavir -Boosted Fosamprenavir (onc@r twice daily) (Bl). Ritonavicboosted fosamprenavir is recommended as
an alternative PThe KLEAN trial compared twicéaily ritonavirboosted fosamprenavir with lopinavir/ritonavir,
each in combination with abacavir and lamivudine, in treatmaive péents. At weeks 48 and 144, similar
percentages of subjects achieved viral loads of <400 copig¢dAw15]. Clinical and laboratory adverse events did not
differ between the regimens. In this study of treatAmexite participants, twicelaily ritonavirboosted fosamprenavir
was noninferior to twicelaily lopinavir/ritonavir. Metabolic adverse effects occurred at similar frequencies with
boosted fosamprenavir as with lopinavir/ritonavir in the KLEAN stig#sed onfie above criteria for preferred Pls,
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