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1 Q. Okay, and I'm going to actually direct you
2 to the box that's on page 2 because it's easier to do
3 that. So -- and in this article, the authors say

4 that in order for antiretroviral therapy to provide

5 maximum benefit, taking medications as prescribed is

6 essential, correct?

7 A. That's what it says.

8 Q. Okay. Do you agree with that?

9 A. Yes.

10 Q. Does the validity of the U versus U concept

11 depend on achieving and maintaining an undetectable

12 viral load?

13 A. Yes.

14 Q. Yes, and is taking antiretroviral

15 medications as prescribed essential for maintaining
16 -- achieving and maintaining an undetectable viral

17 load?

18 A. Largely. The only -- the only qualifier is
19 that taking it as prescribed may not mean perfection
20 because there is also evidence that suppression is

21 complete even if there's a small degree of

22 nonadherence, but adherence needs to be good.

23 Q. Okay. What do you mean by a small degree
24 of nonadherence?

25 A. So it would -- specifically it would be an
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1 occasional missed dose at a frequency of, say, you

2 know, one -- one a week roughly, like 85 percent --

3 if 85 percent adherence is maintained in a consistent
4 way, which is on average, it's like missing a dose a

5 week, I don't think there's evidence that there would
6 -- I think there is evidence that there would not be

7 a loss of full suppression. There's other patterns

8 of nonadherence that may not have that impact.

9 Q. Let's talk about the other patterns of

10 nonadherence. So what -- your answer to my last

11 question involved essentially one missed dose a week,
12 correct? Is -- 1is as prescribed -- let me -- let me

13 see 1f I can frame the question. If there is a

14 pattern of nonadherence of two missed doses a week

15 back to back, does that reduce or -- the wvalidity of

16 the U versus U concept?

17 A. So I think 85 sticks in my head, so two

18 would be -- you know, one minus 28 is more than that.
19 I would be concerned at that level for treatment and
20 full suppression.

21 Q. Okay. So you would also be concerned if --
22 A. Right.

23 Q. -- if they missed three --

24 A. In terms of full suppression at some point
25 in time.
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1 0. Okay, at some point in time.

2 A. At some point in time, yes.

3 0. And if they take a dose, then is your

4 concern lessened?

5 MR. SCHOETTES: Objection, vague.

6 BY MR. NORWAY :

7 0. Let me -- let me -- so after -- after the
8 individual has missed two doses in a row, if they

9 took a third dose, would your concern be less? Never
10 mind. It's a bad gquestion. It's a bad question. So
11 in the -- in the -- in the context of U wversus U, in

12 your opinion, you become concerned once an individual

13 misses two doses in a row?

14 MR. SCHOETTES: Objection, mischaracterizes
15 prior testimony and vague. You may answer.

16 A. So I'll just repeat what I said before.

17 I'm comfortable with data -- I can't think of the

18 author and the journal, but I'm comfortable with data
19 that adherence can be 85 percent -- I think that's in
20 general. I added an opinion, not -- based on

21 principles and other data, but not a study that was
22 done in a way to see if there was a -- a week

23 holiday, for example, but there is no increased risk
24 because the viral load is not going to be changing

25 much in that week. That's not a good thing. I don't
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1 want it to continue, but that's also -- i1f I'm off

2 for a week, I'm exceeding this 15 percent tolerance.
3 0. Okay.

4 A. That makes -- it's very complicated. I'm
5 -- I'm happy to say 85 percent is going to be really

6 good at maintaining full viral suppression.

7 0. Yeah, and what I'm -- what I'm asking is in
8 your opinion, how long after a person stops taking

9 their medication do you become concerned that they

10 may transmit HIV.

11 MR. SCHOETTES: You can answer that.

12 A. So -- so the two important things there
13 would be at what point -- the critical thing is at
14 what -- how much later are they not suppressed, so

15 how long's it take for them to get from fully

16 suppressed, which is below whatever number, depending
17 on the test, to something that's going to be over,

18 say, 400, you know, 200, 400 based on the Quinn

19 papers. Some of these other papers here, they use

20 different numbers, and that period of time I think is
21 -- I think the range on average is four to ten or 12

22 weeks.

23 So until that point in time, I would have a
24 -- I wouldn't be so worried that there's an issue
25 because they would maintain -- it takes the virus a
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UNITED STATES OF AMERICA )
S5S:

DISTRICT OF COLUMBIA )

I, KAREN YOUNG, a Notary Public within and
for the District of Columbia, do hereby certify that the
witness whose deposition is hereinbefore set forth was
duly sworn and that the within transcript is a true
record of the testimony given by such witness.

I further certify that I am not related to
any of the parties to this action by blood or marriage
and that I am in no way interested in the outcome of
this matter.

IN WITNESS WHEREOF, I have hereunto set my

hand this 22nd day of May , 2019 .

AN ( 1 LAY

IR

My Commission Expires:

July 31, 2019
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AIDS7f

Guidelines for the Use of Antiretroviral Agents in
Adults and Adolescents Living with HIV

Visit the AIDSinfo websie to access the most up-to-date guideline.

Register for e-mail notification of guideline updates at hitps:udsimfonih goy 'e-news,

Downloaded from hips:‘aidsinfonih.gov gusdelines on S/62019




Guidelines for the Use of Antiretroviral Agents in
Adults and Adolescents with HIV

Developed by the DHHS Panel on Antiretroviral Guidelines for Adults
and Adolescents = A Warking EI‘ELI]:I of the Office of AIDS Research
Advisary Council (OARAC)

TR

How o Cite Ihe Adull and Adalescen Guidelines:

Panel on Antiretrovical Guidelings for Adults and Adolescants. Guidalines for the Use of Anfiretroviral Agents in Adults and
Adolescents with HIV. Department of Health and Human Services. Availzbde at hilo e aidsinio.ndgow ConlentFlos

It s emiphasized that concepts refevant o HIY managemant evalee rapadly, Tha Panal has a mechansm to update recammenda-
figns an a regular basis, and the most recent informatien is available on the AIDSipte Web site (hitp.aisinio mibgo ).

Downloaded from hitps: aidsinfonih.gov/guidelines on 5/6/2019
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What’s New in the Guidelines? (Last updated Oclober 25, 2018; last reviewed
October 25, 2018)

Resistance Testing

Mew information has been added regarding the wse of HIV=1 proviral DNA genotypic resistance (esis o
identify drog resistance mutations, especially in the setting of low-level viremia or when plasma HIV RNA
15 below ihe limat of detection. The section now includes a discussion on the benefits and limitations of these
lzsts,

Co-Receplor Tropism Tesling

For patients who have undetectable HIV ENA, the Panel now recommends using a provirm] DNA tropism
nssay 0 assess co-receplor usage before maraviroe is imitiated as part of a new regimen.

Dalutegravir and Association with Neural Tube Defects

Preliminary data from Botswana suggest that there 15 an increased risk of noural tube defects in infants bom
ta women who were receiving dolutegravir (DTG) at the time of conception. In response to these preliminary
data, several sections in the Adult and Adolescent Guidelines have been updated o provide guidance for
clinicians who are comsidering the use of TG or other integrase strand transfer inhibitors (INST1s) in
mdividuals who are pregnant, or in those of childbearing potential who plan to get pregnant or who are
sexually active and not using effective contraception. The sections that have been updated with this new
mformation include.

L P TR P
»  Yiroldaee Failupe
o Ulptoiamg Antretroy il Therpy i (e Sethme of ¥iml Suppression (fommerly Regimen Switchmg in

the Setting of Virologic Suppression)

¢ Al ond Receni | Eortvi HIV-1 Infccbion

* Adolesconts and Young Agdalts wirh HES

. Woinpien waly HIS

What lo Start

The following changes have been misde o the recommendations for imitial antiretroviral (ARY) regimens:

*  BictegravirTenofovir Alafenamide/Emtricitabine (BICTAF/FTC): BIC is o new INSTI that is
approved by the Food and Drug Administration (FIDA) as part of a single-tablet regimen (STR) that also
includes TAF and FTC. This regimen is now classified as 8 Recommended Initial Regimen for Mos
People with HIV.

«  Elitegravir/Cobicistat/Emtricitabine with Tenofovir Alafenamide or Tenofovir Disoproxil
Fumarate (EVG/OFTCTAF or EVGie/FTCTDF): These regimens have been moved o the category
of Recommended Initial Regimens in Certain Clinical Situations. This change was made because these
combinations include cobicistat, a pharmaco-enhancer that inhibits eytochrome P450 31A4 and increases
the likelihood of drug-drug interactions. EVG also has a lower barrier to resistance than DTG and BIC.

*  Doravirine (DOR): DOR, a new non-nucleoside reverse transeriptase mhibitor, was recently approved
by the FDA and is available as a single-drug tablet and as part of an STR that also inchudes TDF
Guidelines for the Lise of Antrelraviral Agents in Adults and Adolescents with HIV J

Downloaded from hitps:imdsinlo nih goviguidelines on 5/6.2019
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and famivudine (3TC), DORTDFATC and DOR plus TAF/FTC have been added o the category of
Recommended Initial Regimens in Certain Clinical Situations,

+  Dolutegravir plus Lamivadine (DTG plus 3TC): This two-dreg regimen is now one of the regimens o
consider when abacavir, TAF, or TDF cannot be used or are not optimal.

* A new fable, Table 6b, has been added to provide guidance to clinicians who are considering the use of
DTG or other INSTIs in those who are pregnant and in those of childbearing potential.

*  Several new tables (Tables Ba—8d) have been added to the scetions for the individual drug classes. These
tables compare the characteristics of the different drugs within the classes,

»  Updates have been made throughout the section with new safety and clinical trial data.

Virologic Failure

+  This section was updated 1o include newly reported data and new language on recently published clinical
trial data for first-ling ARV treatment Gailare.

= The Panel notes that, in some persons with multidrug-resistant HIV, DTG may be the only treatment
option, or one of few freatment options. Accordingly, the language on the use of DTG in those of
childbearing potential has been updated. The section now emphasizes that clinicians and patients should
discuss the risk of newral tube defocts if pregnancy occurs while the patient is king DTG, as well as the
risk of persisient viremia in the patient and the risk of HIV transmission to the fefus if pregnancy oceurs
while the patient is not on effective ARV therapy. The decision of whether to initiate or continie DTG
should be made afier carefully considering these risks.

«  Thalizumab (IBA), a CD4 pos-attachment inhibitor, was recently approved for use in persons with
miultidrug-resistant HIV. A review of the results of a clinical trial on 1BA use in this setting has been
added 1o the section,

Optimizing Antiretroviral Therapy in the Setting of Viral Suppression

*  The ttle of this section has been changed from Regimen Switching in the Setting of Virologic
Suppression to Optimizing Antirctroviral Therapy in the Setting of Viral Suppression (o better
reflect the rationale for regimen changes in this setting.

=  The Panecl cmphasizes the importance of reviewing all available resistance test results when constructing
& New Peginen.

+  The role of HIV-| proviml DNA genotypic resistance testing in detecting archived drug resistance
miitations in the setting of viral suppression is discussed.

*  The Pancl recommends performing pregnancy testing for those of childbearing potential before o
regimen switch and provides recommendations for INST] use in thesé patients.

» Clinical trial data on the use of several ARV combinations in switch studics are updated and discussed in
this section.

Exposure-Response Relationship and Therapeuiic Drug Monitoring Section

*  This scction has been removed from the guidelines.

*  The subsection regarding the role of therapeutic drug monitoring in managing drug-dmg interactions has
been moved to the Drug-Drug Interactions section of the guidelines.

Guidelines for the Use of Anirerowviral Agenis i Agulis ang Aaolescenis with Hiv i
Downloaded from hitps: aidsialo.nih.gov/goidelnes on 5/62019
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Additional Updates

Various tables in the guidelines have been updaied with new data, as well as information related 1o BIC and
DOR.

o Mepmibiis © YVims T Conloction

= Aslverse Biffects of Antirotnovieal Agenis
# Moty Averase Prces ol Compionly Lsed Aatreiroy sl Driss
*  Drug-Drog Intemctions

«  Appendix B Tables: Charpetenistics ol Antiietrovinl Doigs oo Aotivetroy il Dogine Recominepdalions
b Piibiemt= with Renal anid Hepotic Tisi ifcmeie

Guidgines for the Uze of Anfvelrowviral Agerts n Aduils and Adolescents with Sl iif
Downloaded from httpsmdsimfo. pih.gov puidelines on 5/6/2019
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Introduction (Last updated January 28, 2016; last reviewed January 28, 2016)

Antirgtroviral therapy { ART) for the reatment of HIV infection has improved steadily since the advent

of potent comhination therapy in 1996, ART has dramatically reduced HIV-associated morbidity and
moriality and has transformed HIV infection into a manageable chirenic condition. In addition, ART is highly
effective ot preventing HIV transmission.” However, only 55% of people with HIY in the United States

have suppressed viral loads,” mostly resulting from undiagnosed HIV infection and failure o link or retain
disgnosed patients in care

The Department of Health and Human Services {HHS) Panel on Antiretroviral Guidelines for Adulis and
Adolescents (the Panel) is a working group of the Office of AIDS Research Advisory Council (DARAC),
The prmary goal of the Panel is 1o provide HIV care practitioners with recommendations based on current
knowledge of antiretroviral drugs { ARVS) used to treat adults and adolescents with HIV in the United States.
The Panel reviews new evidence and updates recommendations when needed. These guidelines include
recomimendations on baseline laboratory evaluations, treatment goals. benefits of ART and considerations
when initiating therapy, choice of the mitial regimen for ART-naive patients, ARV drugs or combinations to
avoid, management of treatment failure, management of adverse effects and drug imeractions, and special
ART-related considerations in specific patient populstions. This Panel works closely with the 1HHS Panel on
Antiretroviral Therapy and Medical Management of HIV-Infected Children 1o provide recommendations for
adolescents at different stages of growth and development. Recommendations for ART regimens in these
guidelines are most appropriate for postpubertal adolescents {i.e,, sexual maturity rating [SMR ]IV and Y ).
Clinicians should follow recommendations in the Pediastric Guidelines when initiating ART m adolescents al
SMR I or lower.! For recommendations related to pre- (PeEP) and post. (PEP) HIV cxposure prophylaxis
for people who do not have HIV, clinicians should consult recommendations from the Centers for Disease
Control and Prevenbion (CDC®

Fhese guidelines represent current knowledge regarding the use of ARVs. Because the science of HIY
evolves rapidly, the availability of new agents and new clinical data may change therapeutic options

and preferences. Information included in these guidelines may not always be consistent with approved
labeling for the particular drugs or indications, and the use of the terms “safe” and “effective” may not be
synonymious with the Food and Drig Administration (FDA J-defined legal standards for drug approval. The
Panc] frequently updates the guidelines (current and archived versions of the guidelines are available on the
AlDSinfo website at hnp: www afjdsintonih.goy). However, the guidelines cannot always be updated apace
with the rapid evolution of new data snd cannot offer guidanee on care for all patients, Patient management
decisions should be based on clinical judgement and attention 1o uniguee patient circumstances.

The Panel recognizes the importance of climcal rescarch in generating evidence to address unanswered
questions related to the optimal safety and efficacy of ART, and encourages both the development of
protocols and patient participation in well-designed, Institutional Review Board (IRB}-approved elimical
trials.
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Guidelines Development Process

Table 1. Outline of the Guidelines Development Process

Tapic

Comment

Goal of the guidelines

Provide guidance to HIV care practiioners on the oplimal use of antinirovical sgents [ARNs) for he
trizabmand of HI in adulls and adolescents in e United Sates,

Panel members

The Panel is compasedt of approximataly 45 voling members who have experise n HY care and
reseanch, and includes al beast one representative from each of the fllewing U2, Depanment of Hegih
and Human Sarvices (HHS) agencies: Canters for Disease Contml and Prevention (CDC). Food and
DOrug Adminisirabon (FOA), Healil Resource Sendcas Administration (HESA), and Mational Instiiules of
Health (MIH], Approximately two-thirds of the Panel members are nongevernmandal sciendific mambers.
The Panal alst mcludes fawr o five community members with knowladge in HIV realment and can,
Thit UL5. gavemment represeniatives are appointed by ihefr respective agences; other Panel members
are selecied afer an open announcement to call for nominations. Esch member sarves an the Panal far
a-+4 year tarm wilh an aption for reappointmant for an addilional tem. See thie Pael Bosti for a fist of
curren Fanel membars,

Financial disclosurs

A members of the Paned submil a weilben financial disclogure anmually, reporng any associasion
with manufacturers of ARY drugs or disgnostics wsed for managemant of HIY infeclions. A el of
the lalest disclostines i avallable on the ADSin website (o, pidsink i govienn lenifissih s

FinnncinDi

chozises pl

Users of the guidelines

HIV traatmenl providess

Developer

Panel on Antiretroyiral Guidelines for Adults and Adolescentz—a warking graup of tha Oifica of AIDS
Research Advisary Council (OARAC)

Funding source

(fica of A0S Rasearch, NIH

Evidence collection

The recommendalions in the guidelines are based on sludies publshed in pear reviawed [oumals,

(in some occasions, parficulady when new information may affect patiant safety. inpublished data
presenied &l maje conferences ar prépared by the FOA ardfor manifactisers as wamings b the plubliz
may be u=sad Bs_fl'ﬁ:lam::a to revise {he gisdelines.

Recommendation grading

Ag desenbied In Teble 2

Method of synthesizing data

Each sucton ol he guldalines (= assigned o 8 working group of Pansl members wih expetise in the
section's-ared of mberest. The working groups synihesize svailable dels and propose recommendations
io the Panel. The Panel discussas all proposals duing monlhly Eleconferencas. Recommandalions
erdlorsed by the Panal arg mchided in the guidelines,

Other guidalimes

These guidalings facus on anfiratrovical herapy (ART) use for adulls and adohescents wilk HIV. Far
mare detziad dacussion on the usa of ART for children and prepubertal adolescents {SMR 1= 111,
cinicians should refier to the Pediatric ARV Guidalnes.

These guidalines alss includs 3 briel discusson on the managemant of waman of regroductive age and
pregnant women

Update pan

Tha Panal meels monkhly by Weleconfanence (o review daka thal may wamanl madificaton of the
quidelnes. Updates may be prompled by new drug approvals (or naw indicalions. dasing formuiations.
or freguency of dosing], new salely orefficacy data, or olhar information thal may have an impac on fhe
chnical core of patents. In ihe event of new dats of clinical impotance, the Panel may post-en inferim
armauncament with recommandations on fhe AIDS il wabsne unlil e guidelines can be updated with
il dlnsnio

The apgiropnats changes, Updaled guideines are availeble on &e AlDSinf websits |t

b,

Public comments

A Zaweek pubfic comment panod foflows release of the updaled guideines on the AIDSinD wabsie.
The Panel raviews comments received ko deleming whether addsional reviskons b the guidelines. are
indicatad, The public may also submil comments ko the Panet at any Gme &l caniies]es @ edsidonib
L
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Basis for Recommendations

Recommendations in these guidelines are based upon scientific evidence and expert opinion. Each
recommended statement includes a letter (A, B, or C) that represents the strength of the recommiendation and
i Roman numeral (L 11 or 1T} that represents the quality of the evidence that supports the recommenidation
[see Table 2),

Table 2, Rating Scheme for Recommendations

Strength of Recommendationi Quality of Evidence for Recommendation
A Btrong recemmendason (or the slatament I Oneor mome randomized inals wilh clinical outcames andior

vahidated lsboratory endgoints

[i:  One or more well-designad, non-randomized trials ar
G Optional recommendation for e siatement sbsenvational cohon studies with long-1eem cinical
ouicames

i; Expert opinion

B:  Moderaie recommandation far the staleman

HIV Expertise in Clinical Care

Several studics have demonstrated that overall outcomes in patients with HIV are beiter when care is
delivered by clinicians with HIV expertise (e.g., care for a larger panel of patients),”* reflecting the
complexity of HIV transmission and its freatment. Appropriate traiming, continuing education, and clinical
experience are all components ol optimal care. Providers who do not have this requisite tmining and
experience should consult HTY experts when needed.
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Baseline Evaluation (Last updated May 1, 2014; last reviewed May 1, 2014)

Every patient with HIV enlering mto care should have o complete medical history, physical examination,

wndl laboratory evaluation and should be counseled reganding the implications of HIV infection, The goals of
the nitial evaluation are to confirm the diagnosis of HIV infection, obtain appropriate baseline historical and
laboratory duta, ensure patient understanding aboul HIV infection and its transmission, and to initiate care as
recormmended in HIV primary care guidelines' and guidelines for prevention and treatment of HIV-associated
apportumstic mfections.” The initial evaluation also should include discussion on the benefits of antiretroviral
therapy (ART) for the patient’s health and to prevent HIV transmission. Baseline information then can be
used to define management goals and plans. In the case of previously treated patients who present for an
initial evaluation with a new health care provider, it is crtical to obtain a complete antiretroviral (ARV)
history (including drug resistance testing results. if available), preferably through the review of past medical
records. Newly disgnosed patients should also be asked about any prior use of ARV agents for prevention of
HIV infection.

The following laboratory tests performed during initial patient visits can be used o stage HIV disease and 1o
assist mn the selection of ARY drug regimens:

«  HIV antibody testing (if prior documentation is not available or iFHIV BRNA i below the assay’s limil of
detection) (AL):

«  CD4 T lvmphocyte cell count (CD4 count) (Al);
*  Plasma HIV RNA (viral load) (Al);

«  Complete blood count. chemistry profile, transaminase levels, blood urea nitrogen (BLIN), and creatinine,
urmialysis. and serologies for hepatitis AL B, and C virases (ALY,

« Fasting blood glucose and serum lipids (ATID): amd

*  Genotypic resistance testing (AIL). For patients who have HIV RNA levels <500 to 1,000 copies/ml,
viral amplification for resistance testing mav not alwavs be successful (BIT).

In addition, ather tests (including soreening tests for sexually ransoitted infections and rests for determining
the risk of opportunistic infections and need for prophylaxis) should be performed as recommended in HIV
primary carc and opportunistic infections guidelines,'”

Paticnts hiving with HIV infection often must cope with many social, psychiatric, and medical issues that
arc best addressed through a patient-centered, multi-disciplinary approach to the disease. The baseline
evaluation should mclude an evaluation of the patient's readiness for ART, including an assessment af
high-risk behaviors, sibstance abuse, social support, mental iliness, comorbidities, economic factors (e.g.,
unstable housmg), medical insurance status and adequacy of coverage, and other factors that are known to
impair adherence o ART and increase the msk of HIV transmission, Once evaluated, these factors should
be managed sccordingly. The baselme evaluation should also include a discussion of nisk reduction and
disclosure o séxunl and/or needle-sharing partners, especially with untreated paticnts who are still at high
risk of HIV mransmission.

Education about HIV risk behaviors and effective strategies 1o prevent HIV transmission should be provided
at each patient visit,

References

I, Aberg JA, Kaplan JE, Libroan H, @al, Primary care gukdelines for the manngement of persons infected with humaon
imonunodeficiciey vires;, 2009 update by the S0 Medicing Association al the Infestious Diseases Society of America,

Guigahnes for the Lise of Anfrairovieal Agents in Aduils and Aoolescants with HIV B-1
Dovnloaded from bitps: sidsinfo.mh.eoy mudelines on 5/62019



Case 1:18-cv-00641-LMB-IDD Document 257-44 Filed 05/04/20 Page 27 of 123 PagelD#
8914

Citie lnfect Dis. Sep | 2000A% 5163 | =681, Avalable at lifgee o mehy ol nibe pase pubimed: Pz 2T

2. Panel on Opporunistee nfectons m FHIV-Inlzcizd Aduliz and Adolescents, Guidelines for the Prevention and Trestmeni
of Oipportunigtic Infechons i HTV-Infected Adults and Adslescents. 2007, Available ab s wbsm s nh, g
grolelnehaml 4 adilf-pmd-ailolEsceni ol -preyeniton-mmil- treatie i - gagide hres

Gundenines far e Wse of Annreirowral Agants i Adulls and Adolescents with HiY =S

Downleaded from https:/aidsindo. mb.goyy guidelines on 5/6/2019



Case 1:18-cv-00641-LMB-IDD Document 257-44 Filed 05/04/20 Page 28 of 123 PagelD#
8915

Laboratory Testing

Laboratory Testing for Initial Assessmenl and Monitoring of Patients with HIV Receiving
Antiretroviral Therapy (Last updaled Dctober 25, 2018; last reviewed October 25, 2018)

Several Inboratory tests are important for nitial evaluation of patients with HIV upon entry into care, and
some tests should be performed before and after initiation or modification of antiretroviral therapy (ART) 1o
assess the virologic and immunologic efficacy of ART and to monitor for laboratory abnormalities that may
be associated with antiretroviral (ARY) drugs. Table 3 ontlines the Panel on Antieetroviral Guidelines for
Adults and Adolescents (the Panel)'s recommendations on the frequency of testing. As noted in the table.
some tests may be repeated more frequently if elinically indicated.

Two surmogate markers are routinely used 1o monitor patients with HIV: CD4 T lvmphocyte (CD4) cell count
1o assess immune functon, and plasma HIV RNA (viral load) o assess level of HIV vieenia: Resistance
testing should be used to guide selection of an ARV regimen. A viral tropism assav should be performed
before mmtution of a CCRS antagomist or at the time of virologie failure that vecurs while a patient is
receiving 1 CCRS antagonist: HLA-B*5701 testing should be performed before initintion of abacavir ( ABC),
Patients should be screened for hepatitis B and hepatitis C virus infection before initiating ART and, if
indicated, penodically after ART initiation, as treatment of these comfectioms may affect the choice of ART.
The rationale for and utility of some of these laboratory tests are discussed in the corresponding sections of
the Guidelines.

Giadalings o g Use of Anvairoviral Agents in Aduis and Adalescants weih BV =1
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Plasma HIV-1 RNA (Viral Load) and CD4 Counl Moniloring (Las! updated May 1. 2014; lasi
reviewed May 1, 2014)

HIV RNA {viral load) and CD4 T lymphocyie (CD4) cell count are the two surrogate markers of
antiretroviral treatment [ ART) responses and HIV discase progression that have been used for decades 1o
manage and monitor HIV infection.

Viral load 15 a marker of response to ART. A patient’s pre-ART viral load level and the magnitude of
viral load decline after initiation of ART provide prognostic information about the probability of discase
progression.' The key goal of ART is to achieve and maintain durable viral suppression, Thus, the most
important wse of the viral load is to monitor the effectiveness of therapy after initiation of ART,

Measurement of CTM count is particularly useful before initiation of ART. The CDM cell coum provides
information on the overall immune function of & person with HIV, The measurement is critical in establishing
thresholds for the initation and discontinuation of epportunistic infection (O1) prophylaxis and in assessing
the urgency b0 intiate ART.

The management of patients with HI'Y has changed substantially with the availability of newer, more potent,
and less toxic antiretroviral (ARY) agents, [n the United States, ART 5 now recommended for all patients
with HIV regardless of their vimd load or CD9 count (AL (see Instiation of Antinetrovira] Themupy). In the
past, clinical practice, which was supported by treatment guidelines, was generally to monitor both CD4
cell count and viral load concurrently, However, hecause most patients with HIV in care now receive ART,
the rationale for frequent CD4 monitoring is weaker. The roles and nsefulness of these two tests in clinical
practice are discussed in the following sections,

Plasma HIV-I RNA (Viral Load) Monitoring

Viral load is the most important indicator of initial and sustained response 0 ART (A1) and should be
measured in all patients with HIV at entry intocare (AT, atinitistion of therapy (AT, and on o regular
basis thereafter. For those patients who choose to delay therapy, repeat viral load testing while not on ART
15 optional (CI). Pre-treatment viral load level 18 also an important factor in the selection of an initial
ARV regimen beeanse several currently approved ARV drugs or regimens have been associated with poorer
responses i paticnts with high bascline viral load (see W hat o S}, Commercially available HIV-1 RNA
assays do not detect HIV-2 viral load. For further discussion on HIV-2 RNA monitoring in patients with
HIV-1/HIV-2 coinfeetion or HIV-2 mono-infection, see FIN -2 Tnlcchon,

Several systematic reviews of dati from clinical trials involving thousands of participants hive established
that decreases in viral load [ollowing intiation of ART are associated with reduced nsk of progression (o
AIDS or death.'" Thus, viral load testing is an established surropate marker for treatment response.” The
minimal change in viral load considered to be statistically significant {2 standard deviations) is a three-
fold change {equivalent o a 0.5 log o coples/ml. change). Optimal viral suppression s defined generally
as a viral load persistently below the lovel of detection (HIV RNA <20 to 75 copies/ml. depending on the
assay used ). However, isolated blips (viral loads transiently detectable at low levels, typically HIV RNA
<41 copics’'ml. ) are not uncommaon in successfully treated patients and are not predictive of virologic
failure.” Furthermore, the data on the association between persistently low level but quantifiable viremia
(HIV RNA <200 copies/mL ) and virologic failure is conflicting. One recent study showed an increased risk
of subsequent failure ot this level of viremia; however. the association was not observed in other studies. ™
These guidelines and the AIDS Clinical Trials Group (ACTG) now define virologic failure as a confirmed
viral load =200 copies/mL—a threshold that eliminates most cases of apparent viremis caused by viral load
blips or assay variability'® (see Viologie Faglure sl Suboptimal Inununologic Respons),

Individuals who are adherent to their ARV regimens and do not harbor resistance mutations to the component

drigs can generally achieve viral suppression B to 24 weeks after ART initiation; rarely, in some patients it
Glwdedings for the Use of Anfirefrowral Agents in Adulls and Adolascents with =TV -7
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may take longer. Recommendations on the [requency of viml load monitonng are summuonzed below:

«  After initinfion of ART or modification of therapy because of virologic failure. Plasma viral load
should be measured before imtiation of ART and within 2 (o 4 weeks but no later than 8 weeks afier
treatment mitistion or medification (AL}, The purpose of the measurements is to confirm an adeqguate
initinl virologic response to ART, indicating appropriate regimen selection and patient adherence 1o
therapy, Repeat viral load measurement should be performed at 4- fo 8-week intervals until the level falls
below the assav's limit of detection (BITI).

*  Invirologically suppressed patients in whom ART was modified because of drug toxicity or for
regimen simplification. Viral load measurement should be performed within 4 to 8 weeks after changing
therapy (AIIL). The purpose of viral load monitoring at this point is to confirm the effectiveness of the

now rogimen.

* In paticnts on a stable, suppressive ARV regimen. Viral load should be repeated every 3 1o 4 months
(AL or as clinically indicated to confirm continuois viral suppression. Clinicians may extend the
interval to 6 months for adherent patients whose viral load has been suppressed for more than 2 years and
whose clinical and immunologic status is stable (AT

* In patients with suboptimal response. The frequency of viral load monitoring will depend on clinical
circumstances, such as adherence and availability of further treatment options. In addition to viral
load monitoring, a number of additional factors, such as patient adherence to preseribed medications,
subaptimal drug exposure, or drug interactions, should be assessed. Patients who fail o achieve viral
suppression should undergo resistance testing 1o aid in the selection of an allernative regimen (see Linig-
Eeatdtanee [esbiie and NV pboloie Farlire and Sabsptine! lnnirhemtoee Bopsiisg seciions)

CD4 Count Monitoring

The CD4 count 15 the most important laboritory imdicator of immune function in paticnts with HIV, It is also
the strongest prediclor of subsequent disease progression and survival according to findings from clinical
trials and cohort studies " CD4 coums are highly varible: a significant change (2 standard deviations)
between 2 tests is approximately a 30% change in the absolute count, or un increase or decrease in CD4
percentage by 3 percentage points. Monitoring of lymphocyte subsets other than CD4 (¢.g., CDS, CDI19)
has not proven clinically useful and is more expensive than momitoning CD4 count alone; therefore, it 15 pot.

routinely recommended (BIL).

LU'se of CD4 Count for Initial Assessment

CD4 count should be measured in all patients at entry into care (Al). It 15 the key factor in determuning the
need to initiate Ol prophylaxis (see the Adull Opporfunistie nfection Gudelings)™ and the urgency to initiate
ART (A1) (see the loitwling Antiretros il Therapy section of these guidelines). Although most Ols occur in
patients with CD4 counts <200 cefls'mm?, some Ols can occur in patients with higher CD4 counts,'*

Use of CD4 Count for Monitoring Therapeutic Response

The CD4 counl is used to assess a patient’s immunologic response to ART. 1t i3 also used to determine
whether prophylaxis for Ols can be discontinued (see the Adull Oppotiunistie lnfection Gudelines),"* For
most patiénts on therapy, an adequate response is defined as an increase in CD4 count in the range of 50

1 50 cells/mm’ during the first vear of ART, generally with an accelerated response in the first 3 months of
treatment. Subsequent increases average approximately 50 1o 100 cells'mm’ per vear until a steady state level
is reached." Patients who initiate therspy with a low CD4 count'™"” or at an older age'* may have a blunted
merease in their counts despite virologio Suppression.

Guidaines jor e Use of Anirelrovea! Ageris w Adulis and Adolescenis willy HiK C-8
Downloaded from higps:nidsindionibgov gnidelines on 5/6/2019



Case 1:18-cv-00641-LMB-IDD Document 257-44 Filed 05/04/20 Page 36 of 123 PagelD#
8923

Fregquency of CD4 Count Monitoring

ART iz now recommended for all patients with HIV. In paticnts who remain untreated for whatever reason,
CD4 counts should be monttored every 3 to 6 months to assess the urgency of ART initiation and the need for
Ol prophylaxis (AIIT).

A repeat €14 count 3 months afier ART mitiation will provide information regarding the magmiude of
immune reconstitution (A, This repeal measurcment 15 most important in patients who initiate ART with
more advanced discase and require O prophylaxis or treatment. In these patients, the magnitude and duranon
of CD4 count increase can be used to determine whether (o discontinue O prophyvlaxis and‘or treatiment as
recomimended in the guidelines for treatment and prophylaxis of opportunistic infections.” In this setting, amd
in the first 2 vears following ART initiation, CD4 count can be monitored at 3- o 6- month mtervals (BIL).

The CDM4 count response 10 ART varies widely, but a poor CD4 response in a patient with viral suppression 15
rarely an indication for modifying an ARV regimen. In patients with consistently suppressed vival loads who
have already experienced ART-related immune reconstitution, the CD4 count provides limited information.
Frequent testing is unnecessary because the results rarely lead 1o a change in elinical management. One
retrospective study found that declines in CDd count 10 <200 eells/mm® are rare in patients with viral
suppression and CD4 counts =300 cells/mm’ " Similarly, the ARTEMIS trial found that CD4 manitoring

had no elinical benefit in patienis who had suppressed viral loads and CD4 counts =200 cells/mm’ afier 48
weeks of therapy. ™ Funthermore, the risk of Premmmacystis firovecii pneumonia is-extremely low in patients
on suppressive ART who have CD4 counts between 100 and 200 eellstmm’* Although encommen, CD4
count declines can oceur o a small perecntage of virologically suppressed patients und may be ussocrated
with adverse clinical outcomes such as cardiovascular disease, malignancy, and death.™ An analysis of costs
associated with CO4 monitoring in the United States estimated that reducing CD4 monitoring in treated
paticnts from every 6 months 10 every 12 months could result in annual savings of approximately $10 million ™

For the patient on a suppressive regimen whose CD4 count has consistently ranged between 30 and 500
cells/mm* for ot least 2 vears, the Pancel recommends CD4 moniioring on an annual basis {BIL). Continued
CD4 monitoring for virologically suppressed patients whose CD4 counts have been consistently =500 cells/
mm’ for at least 2 years may be considered eptional (CII). The CD4 count should be monitored more
frequently, as clinically indicated, when there are changes in a patient’s clinical status that may decrease
D4 count and thus prompt O prophylaxis. Examples of such changes include the appearance of new HIV-
associated clinical symploms or initiation of treatment known 10 reduce CD4 cell count (e.g., interferon,
chronic corticosteraids, or antineoplastic agenis) (AII). In patients who fail to maintain viral suppression
while on ART, the Panel recommends CD4 count monitoring every 3 to & months (AT (see Virologie

Fasilume andd Suboplima| Inmmeinilogic Bespinse).

Factors that Affeet Abzolute CT4 Comnt

The absolute CO4 count is a calonlated value based on the total white blood cell (WEBC) count and the
percentages of total and CD4 T lymphocyies. This absolute number may fluctuate in individuals or may be
influenced by factors that may affect the total WBC count and lymphocyte percentages, such as use of bone
marmow-suppressive medications or the presence of acute infoctions. Splenectomy®' or comfection with
human T-lymphotropic virus type [ (HTLV-1)" may cause misleadingly elevated CD4 counis. Alpha-interferon
may reduce the absolute C4 count without changing the CD4 percentage.™ In all these settings, CD4
percentage remains stable and may be a mare appropriale parameter to assess a patient's immune function.
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Tahle 4. Recommendations on the Indications and Frequency of Viral Load and CD4 Count Monitoring®

Clinical Scenario Viral Load Monitoring CD4 Count Monitoring
Belrng indiatng ART AF mrriry indo care (AL} Al aniry Inio cara A1)
I ART intiiation is defermed, repent bafong i ART is defered, evary 3 to 6 months®
inifiafng ART [AIIN). (A
in pallents nol iniliating ART, repaad asling i=
aopticnat {CHI).
Afier infiiakng ART Praterably within 2 5 4 weeks (and na [ater than | 3 menths afer intiaon of ART (A}

A -weeks} abier inifintion of ART (AN}, thereafier,
avery 4 1o B weaks until viral Ioad is suppressad

(B,
Alar modifyng ART bacarse of drsg | 4 fo B weeks after modificafion of ART to confirm | Monitor accoeding ta priar 04 court and
towizilies or for regimen simplificabon i | afeciveness of new regimen (AlR). duralten an ART, a5 alillined belaw,
a patient with viral supprassion
Afier moddying ART bacaise of Prateranly within 2 %o 4 waeks (and no later than | Every 3 1o 6 mardhs (Al)
vimlogic filure H weels) after modsfication (Adll); tharesiter,
avery 4 1o B woeks undil viral load is supprezsed
{B). B wiral suppression is nol possible, rapeal
wiral koad every 3 months or mare frequantly if
indcated |Alll),
Dluring the first 2 years of ART Every 310 4 maniks (Al Every 3 to & manihe (BH)
Aler 2 years of ART (VL consistanily Every 12 months {BH)
suppressed. S04 consistenty X00-500
| cellsimm?) Can exiend to every § montns for patients with - g

Abior 2 yeas of ART (VL consistantly | Gonsistent viral suppression for 22 years (AN}, [ Opsonal Gl
supprassed. COA consistenty =500

callsimm’)

While on ART withy datectable viremia | Every 3 manths [Alll] or more frequently if Every 3 to & manihs [Alll}

(VL repeatedly >200 coplesiml) clinically Indicated {3se Virdlogic Failuns).

Change in chinical status (2.9, naw Every 3 manihs [AIIN Perform CD4 cound and repeat as
HIV chnical sympiom or iniation cliracally indicaled® (AT}

of intarfenan, chronic systemic
porlcoatenias, or anlinpoplastc
theragy)

" Manitanng of lymphocyte subsets other than CO (e.g., COB8, C013) has not prover clinically wsakl, adds 1o costs, and = ot mutinety
recommended (Bl

¥ Some experts may repest CO4 count every 3 monihs in patlents wieh fow basaling CO4 count (<A00-300 calizimm’] belom ART but
avery & months i ihose who iniisled ART at higher C04 call counl (e.g., =300 calisimm?).

* The follcasng are examples of cinlcady ndicated scenanos: changes ina palient's cinical staties hat may decrease C04 court and this
prompd initiation af proghylaxis for opportmistic infections {O1), such as new HI\-associated symploms, or iniliation of treatment with
medications which are known 1o reduce CO4 call court,
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Drug-Resistance Testing (Last updated Oclober 25, 2018; last reviewed Oclober 25, 2018)

Prnel's Recommendatians

ot Al il T Naive P i

IV arug-ressiance testing is racommended at entry imo care for parsons with HIV to guade selaction of he inlial antistrovical
therspy [ART] regimen (AN}, If therapy s defermed, repeat lesling may be considared al the lime of ART initiaticn (S

»  Genobypis, rather hiaa phenstvpic. lesting iz tha prefarrad resstance {esting togude tharepy in anfredrovira! |ARY-naive patientz
[AdIT).

*  In parsons with acute or recent {eady) HIV infection, in pragnant pecple with HIV, or in people who wil initiate ART on the day of or
sian gher HIV disgrosis. ART inkalion should mol be delayed while awaitng resistance tesing resulls; the regimen can be modifiad
once rasults are reporied (AlN)

* Btandard genotypic drug-resistance {esting in ARV-naive persons Invalves tesfing for mutations in the reverss ranscriptase (RT) and
proiease [PR) genes. [T irensmitted integrase strand transfer inhibitoe (INST) resslance is a concam, providers should ansure thet

patients:
*  Persans with virolegic Bilure and HIY RMA levels =1 000 copasiml (Al
# Perzans wilh HIV RMA levals »500 copiesiml but <1, 000 copfesiml., drg-resislance tesling may be unsuccessiul but should stil
be considared (BI)

v Persans with subopimal viral load reduclicn (AN}

v+ When a parson wih HiV expeniences virclogic lailine whis recaivirg an INSTHbased regimen, genotypec lesting for INST
resistance (which may need 1o be ordered separately) shauld be pardomed to determine whethar o inchuds & drug from this cless in
subsequani regimens (All]

+  Drug-resisiance fesling in the seging of wrologo: failure should be performed while the parson |s taking prescibed ARY drugs or,
if that k& nat possibe, within 4 waeks alter S=continuing terapy (A1), IFmore than 4 weeks have elapsed since tha ARYS were
discontinued, resistance (Esting may still provide usaful infarmation lo guide ferapy, however, if is impartant 1o recognize that
previously selected resislance mulsfions can be missed due 1o lack of drug-setecive pressuna (CHI).

+  Benoiypic lesting is praferrad ower phenabypic resisiance testing 1o guide thesapy in persans will subopSmal virolegic respanse
ar virglogic fzilure whila on first- or sacond-fne regimens and in indrdduals In wham resistance mutation pattams are lnown or not
expected fo be compaax (All).

+  The additon of phenatypic 10 genolypic msistance tesSng is recommended for parsons with known or Suspected complex drig
resislence muation patizms (BIN).

+ A priar and current drug-resistance test resuls, I svailable,_should be considared whan construcing a new regimen far a pafisn
(A,

Rating of Recommendations; A = Strong: 8 = Moderate; C = Optonal

Rating of Evidence: | = Datg from randamized canfrotes inals; Il = Data from wali-fesigned nonandomized fials o obsanshons!
cahart sludies will brg-ferm cinics! oufeomes; = Expen opinan

Genotypic and Phenotypic Resistance Assays

Genotypic and phenotypic resistance assays are used 1o assess viral strains and sclect treatment strategics.
These assays provide information on resistance to nueleoside reverse transcriptase inhibitors (NRT1s), non-
nucleoside reverse transeriptase inhibitors (NNRTIs), protease inhibitors (Pls), and integrase strand transfer
inhibitors (INSTIs). In some circumstances, INSTl-resistance tests may need to be ordered separately, and
clinicians should check this with the testing laboratory. INSTl-resistance testing is particularly important

in persons who experience virologic failure while taking an INSTI-contaiming regimen. Testing for fusion
inhibitor resistunce can also be ordered separately, There is currently no commercially available resistance
test for the CD4 T lymphocyte post-attachmient inhibitor ibalizumab, For a descriplion of ca-réceptor tropisin
festing, see o-fecepion Tropism Assnvs.
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Genotvpic Assavs

Genotypic assays detect drug-rosistance mutations o relevant viral genes: in general, these assays require
a plasma viral load of at least 500 to 1,000 copies/mL. Muost genotypic assays involve conventional Sanger
sequencing of the reverse transcriptase (RT), protease (PR), and integrase (IN) genes of circulating RNA
in plasma 1o detect mitations that are known to confer drug resistance. A genotypic assay that assesses
mutations in the gpd | {envelope) gene associated with resistance to the fusion inhibitor enfuvirtide is also
commercially available. Genotypic assays can be performed rapidly and resulis are available within 1 1o

2 weeks of sample collection. Interpreting these test results requires knowledge of the mutations selected
by different antiretroviral (ARV) drugs and of the potential for cross resistance to other drugs conferred by
resistunce-associated mutations in the RT, PR, IN, and envielope genes. The Stapford Upiversity HIY Drog
Resstance Doatabase also provides helpful guidance for interpreting genotypic resistance test results.! Various
additional tools are also available to assist providers in interpreting genotypic test results. ™ Clinical trials
have demonstrated that consulting with specialists in HIV drug resistance improves virologic outcomes.”
Clinigians sre thus cncouraged to consull a specialist o interprel genotypic test results and design optimal
new Tegimens.

A pext-generation sequencing genotypic resistance assay that analyzes HIV-1 proviral DNA in host cells is
now commercially available: This test aims (o detect archived resistance mulations in patients with HIV RNA
below the limit of detection or with Iow-level viremia,

Phenotypic Assays

Phenotypic assays measure the ability of o virus 1o grow in different coneentrations of ARV drugs. BT, PR,
and, more recently, IN and envelope gene sequences denved from patient plasma HIV RNA are inserted

inte the backbone of a laboratory clone of HI'V or used (o generate pseadotyped viruses that express the
patient-derived HIV genes of interest. Replication of these viruses at different drug concentrations is
monitored by expression of o reporter gene and is compared with replication of s reference HIY stram. The
drug concentration that inhibits viral replication by 50% (i.c., the median inhibitory concentration [1Cgq]) is
calculated, and the ratio of the 1C 5 of test and reference viruses 15 reported as the fold increase n 1Cgq (e,
fold resistance).

Automated phenotypic assays tha can produce resulis in 2 to 3 weeks are commercially available, bul
they cost more o perform than genotypic assays. In addition, interpreting phenotypic assay resalis can be
complicated by incomplete information regarding the specific resistance level (Le., Told inerease in 1C5q)
associated with drug Tailure, although clinically significant fold increase cutefTs have been described for
some drugs. ™! Apain, consulting with a specialist 1o interpret test resulls can be helpful,

Limitations of Genotypic and Phenotypie Assavs

Limitations of both genotypic and phenotypic assays include lack of uniform quality assurance testing for
all available assays, relatively high cost, and insensitivity to minor viral species, Drug-resistant vimses that
constitute < 10% to 20% of the circulating virus population will probably not be detected by commercially
available assavs. This limitation is important to note because a wild-type virus often re-emerges as the
predominant population in the plasma after discontinuation of drugs that exert selective pressure on drug-
resistant populations, As a consequence, the proportion of virus with resistance mutations can decrease (o
below the 10% to 20% threshold.'™" In the case of some drugs, this reversion to predominantly wild-type
virns can occur in the first 4 to & weeks after the drugs are discontinued. Prospective clinical studies have
shown that despite this plasma reversion, re-initiation of the same ARV agents (or those sharing similar
resistance pathways) is usually associated with early drug falure, and that the virus present at failure is
derived from previously archived resistant virus." Therefore, resistance testing is most valuable when
performed while a person experiencing virologic failure is still taking ARV drugs or, if that is not possible,
Guidelimes for the Lise of Anfireiroviral Agenis in Aduitz and Acowescants with (I e P |
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then withm 4 wecks after discontinuing therapy (AIT). Because resistant viruses may persist longer in the
plasma of some patients, resistance testing that 15 done 4 to 6 weeks after discontinuation of drugs or later
may stll detect mutations and provide useful information to guide therapy (CIH). However, the absence

of detectable resistance in such patients must be interpreted with caution when designing subsequent ARV
regimens. Impontantly, in addition to considermg pnor antiretroviral therapy (ART) history, prior genofypic-
or phenotypic-resistance test results should be obtained from old records when possible. Because the most
current drug-resistance test may not be able to detect resistance mutations that were previously detected,
these prior test results are clinically important and should be used when designing a new regimen (AT,

A next-generation sequencing genotypic assay that analyzes HIV-1 proviml DNA may provide additional
information on drug resistance in patients with low levels of plasma HIYV RNA or in patients whose levels
are helow the limit of detection (CIH). However, these assays might miss some or all the previons drug-
resistunce mutations, and they should be interpreted with caution. The uscfulness of these assavs in the clinic
is still under investigation and has vet 1o be fully determined.

Use af Resistance Assays in Clinical Practice (See Tuble 5)

Use of Resistance Assays in Determining Initial Treatment

Transmission of drug-resistant HIV strains is well documented and associaled with suboptimal virologic
response to initial ART."™" The risk of acquiring drug-resistant virus is related 1o the prevalence of drug
resistance in people with HIV who engage in high-risk behaviors within a given commumity, In high-income
countrics, approximately 108 1o 1 7% of ART-naive individuals have resistance mutations to at least one
ARV drug.™ Up te 8%, but generally <5%, of transmitted vinises will exhibit resistance to drugs from more
than one class ™™~ Transmitted resistam HIV is generally enther WNRTI- or NRT-resistant. Transmitted PI
resistance is much less common, and to date, transmitted INST1 resistanee is rane, 25

Resistance testing can guide therapy selection to optimize virologic response in people with acute or recent
tearly) HIV mfection, in pregnant people with HIV, or in people who will initiate ART on the day of or soon
after HIV diagnosis. Therefore, resistance testing in (hese situations 1s recommended (AL, A genotypic
assay is preferred for this purpose (AIT). In these settings, treatment initiation should not be delayed
pending resistance tesiing results if the mdividual is willing and able 1o begin treatment, Once results are
reporied, the regimen can be modified if warranted {see also Acutd and Recept THY [ Bl | Totegtion). In the
absence of ART, resistant viruses may decline over time o less than the detection limit of standard resistance
tests. However, when ART is eventually initiated, even low levels of rosistant virnses may still increase

the risk of treatment failure = Therefore, iFART is deferred, resistance festing should still be performed
during early HIV infection (AITL). In this situation, the genotypic resistance test resull should be used for
regimen selection when the person begins ART. Repeat resistance testing at the stan of treatment may also be
considered, because a patient may acquire drug-resistant virus (i.¢., superinfection) between entry-into-care
and the initistion of ART (CHT).5

Interpretation of drug-resistance testing before ART initiation in persons with chronic HIV 15 less
straightforward, The rate at which transmitted resistunce-associated mutations revert to wild-tvpe virus bas
not been completely delineated, but mutations present al the time of HIY transmission are more stable than
those selected under drug pressure, [t is often possible to detect resistince-associated mutations in viruses
that were transmitted several years earlier.”™" Though no prospective trial has directly addressed whether
drug-resistance testing before initiation of therapy confers benefit in this population, dara from several
studies, including one prospective clinical trial, sugpest that virologic responses in persons with baseline
resistance mutations are suboptimal,'""™*¥ In addition, an analysis of early RT and PR genotypic resistance
testing in ARV-naive persons suggests that baseline testing in this population is cost effective and should be
performed ™ Therefore, resistance testing in people with chronie infections is recommended at the time of
entey ko HIY care (ALL).
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Although no definitive prospective data exist o support the choice of ane type of resistance testing over
another, genotypic lesting is generally preferred over phenotypic testing because of lower cost, more rapid
turmaround ime, greater sensitivity for detecting mixtures of wild-type and resistant vinis, and casier
interpretation of wst results (ALTL). IF therapy is deferred, repeat testing shorily before initiating ART may

b cansidered, because the patient may have acquired drug-resistant virus (i.e., superinfection) (CHI.Y
Standard genotypic drug-resistance testing in ARV-naive persons involves testing for mutations in the RT and
PR genes. Although reports of transmission of INSTI-resistant virus are rare, as use of INSTIs increases, the
potential for transmission of INSTl-resistant virus may also increase. Therefore, when INSTI resistance is
suspected, providers should supplement standard baseline genotypic resistance festing with genotypie lesting
for resistance to this class of drugs, which may need to be ordered separately (AITT).

The nexi-generation sequencing genotypic resistance nssav that snalvzes proviral DNA in host cells can be
congidered when conventional HIV RNA drug resistance testing is unsuccessful or unavailable for patients
initiating therapy (CHI). As outlined above, the resalts should be interpreted with caution, as this assay
might miss seime or all previously existing drug-resistance mutations,

Use of Resistanee Assays in the Event of Virologic Failure

Kesistance assays are important tools (o inform treatment decisions for patients who cxperience virologic
failure while on ART. Several prospective studies have assessed the utility of resistance testing to guide
ARV drug sclection in patients who expenence virologic failure. These studies involved genotypic assays,
phenotypic assays, or both* "2 In peneral, these studies found that changes in therapy based on resistance
test results produced better early virologic response to salvage regimens than regimen changes guided only
by clinical judgment.

In addition, one ohservational cohort study found that the use of genotypic drug-resistance testing in
ART-expenenced patients with detectable plasma HIV RNA was independently associated with improved
survival, " Thus, resistance testing 1s recommended as a tool for selecting active drugs when changing ARY
regimens because of virologic [ailure in persons with HTV RNA =1,000 copies/mL (A1) {see also \iroligic
Fatluie) In persons with HIY BNA =500 copies/mL but <1,000 copies/mL., testing may be unsuccessful
but shouwld sull be considered (BIT). Conventional drug-resistance testing in persons with plasma viral loads
<500 copies/mL 15 not usually recommiended, beocause resistance assays cannot be consisiently performed
low HIV BMA levels (AT,

Resistance testing can also help guide treatment decisions for patients with suboptimal viral load reduction
{ALl). Virologic failure in the setting of ART s, for certain patiems, associated with resistance o only one
camponent of the regimen, ™" In this situation, substituting individusl drugs in a failing regimen may be an
option, but this concept will require clinical validation (see Y [1ofogic Futlure).

Genolyping is prefermed for resistance testing in patients who experience virologic failure or suboptimal viral
load reduction while on a first or second ARV drug regimen and in individuals in whom resistance mutation
piltlerns ire known or not expected to be complex (Le., mutations that are straightforward, usoally limited

in niimber, and‘or those that have clear significance) (ALT). Ofien o these situations, the motation patiems
detecied can be inlerpreted by algorithms used ta predict the impact of subsequent regimens on virologic
response. For patients with extensive treatment history, complex mutational patterns may occur, In such
sitiitions, the mterpretation of complex genotypes and the impact of the mutation pattern on subsequent
treatment regimens can be challenging. For these individuals, phenotypic resistance testing may provide
additional helpful information (BITI). Rather than only predicting the impact of the detected mutations,
these assays can measure in vitrg the actual fold change in drug susceptibility, as well as the actual impact of
mutation combinations and interactions on cach drog under consideration.

When compared with phenotypic lesting, genotypic testing costs less to perform amd has a faster tumaround time

Guideiines for the Use of Aniireiowral Agents i Adulls and Adolescents wilh FiY C-16
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and greater sensitivity for detecting mixtures of wild-type and resistant virus. In addition, observations show that
genotypic and phenotypic assays are comparable predictors of virologic response to subsequent ART regimens.™
In patients who experience virologie failure while on INSTI-based regimens, testing for INSTI resistance

should be performed to determine whether to inclede drugs from this class in subsequent regimens (AL}, In

this circumstance, ¢linicians should confirm that, when they order a resistance est, their [aboratory is esting for
INSTI resistance i addition to NNRTL NETL, and PIresistance. [T INSTI-resistance lesung needs to be ordered
separately (a5 15 the case n some [nboralories), clinicians should request this assay in addition to standard drug-
resistance testing. Addition of phenotypic te genotyvpic testing is generally indicated for persons with known or
suspected complex drug-resistance mutation patterns {BIIT).

The next-gencration sequencing genotypic resistance assay that analyzes proviml DNA can be considered for
patients who are experiencing treatment failure and for whom conventional HIV RNA genotypic drug-resistance
testing is unavailable or unsuccessful (CHI). As outlined above, results should be interpreted with caution, as
these assays might miss some or all previously existing drug-resistance mutations.

When the use of 1 CCRS antagonist is being considered, a co-réceptor tropism assay should be performed (Al)

[see Cu-redeplor | opasin AssEiy ).

Use of Resistance Assays for Optimizing Antiretroviral Regimen in Persons with Viral Suppression

In the past decade, simpler, more potent, and betier-tolerated ARV medications have become available and

new ARV drugs will likely continue 1o emerge. Switching individual ARV drugs in a regimen is sometimes
considered for putients with a suppressed viral load in order to simplify a regimen, avoid drug interactions or
toxicity, or [or other reasons. Because the patient's viral load is suppressed, standard drug-resistance testing will
niod be suecessful,

The next-generation sequencing genotypic resistance assay that analvzes proviral DNA can be considered for
these individuals, perticularly if complex or semi-complex pre-gxisting resistance is suspected. In individuals
who have experienced no prior virelogic failures and who are on their first or second regimen, or who have
genotypic testing results from when they had prior virologie failures, the use of the proviml DNA genotypic test
i5 unlikely to provide additional useful information. However. in individuals who have experienced multiple
prior failures, a prolonged history of prior ARV regimens, andior for whom prior genotypic resistance test
results are not available, it may be appropriste to utilize proviral DNA genotypic testing (CIH), When such
testing 15 obtained, results should be combined with all prior genotypic and phenotypic test results to construct a
cumulative genotype, which incomporaics all current and previously detected drug-resistance mutations: Results
fromi this test should he interpreted with caution, as these assavs might miss some or all previously existing
drug-resistance mutations. The usefulness of these assays in the clinic 15 still under investigntion and has yot to
be fully determined.

Use of Resistance Assays in Pregnancy

In pregnancy, the goal of ART 15 to rapdly and maxmally reduce plasma HIV ENA o provide optimal maternal
therapy and to prevent perinatal transmission of HIV. Genotypic resistance testing is recommended for all
pregnant persons with HIV before initiation of therapy (AL and for those entering pregnancy with detectable
HIV RNA levels while on therapy (Al). Phenotypic testing in those found 1o have complex drug-resistance
mutation patterns may provide additional information (B, Optimal prevention of perimatal transmission
requires prompt initiation of ART pending resistance testing results, Onee the results are available, the ARV
regimen can be changed as needed.

o
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Table 5. Recommendations [or Using Drug-Resistance Assays (page 1 of 2)

Clinical Setfing and Recommendation

Rationale

In. ity or Bacent (Eary) HIV infaction:

istance lesting & recommendad (All), A genotypic assay
i ganarally predesred (AN, Troatment shiouwtd not be dekayed while
awsiing resulls of resistance lesting (AIN).

rfAF.Tr::::Eﬂ,fél;érd rfp&at mﬂlﬁtﬂﬁ:ﬂ&i‘lhg may bemmrdered

when tharapy (s mitiated (CH), A penoiypic assay is ganarally
prederred (All),

Driig-resstance testing can detarming whather drig-resistant
wins was trangmitied, The inibal regimen can be modined. if
necessary, once resisiance lest results ane avaliable. Genotypic
festing |g praferned o phanalyplc lesSng bicaess of lower cost
faster maround fime, and greater sensifivify far detecting
rnlai-JraLsL::! ﬂb.‘:l-typa and mmdanlmls

TR LT

Fepaal kesing whan .ﬂ.FlT i5 |rl‘-II-HEEId ma',' e consdered because
tha patiant may have acquired & drug-resistant vins (Le.
suparinfection.

In ART-Nagva Pafianis with Chrenig HIV!

Drug-ressianca lasting & recommentad & enfy mio HIY e o
guide selacsion of infsal ART (AIN). A& genatyplc assay is generally
prederred (AN},
Fnrpmgrnn'l p&m mﬂml wil b irvtiatad on fhe du.ul
ar soon afer HIV disgnasis, dreatment can beiniliaied pror to
mﬁmg resistance lesling | ruslits

IFan INST)is mnmmared I'm an ART n.'au.le g.-anemt ﬂ]ﬁ'ﬂ
iransmifted INSTI resistance is a concari. providers should
sipplement standand resistance testing with a specilic INSTI
ganalypic resslance assay, which may need o be oderad
separalely (AIN)

Il Sharapy I5 delerad, rnpeat FEEIE'IETI.EB- baslmg iy hEl :urml:lEIEHi
bedore Infiaton of ART (CIH). A ganatypic assay | generally
preferred (AR},

Ifuse of a CCRS antagumsl Is beng considersd, 8 co-recapion
{ropism &ssay should be parfomed [Al)

Transmiltad HIY wilh taseling resiztance o al leas! 1 drug = sean
in 1% to 7% of patiants, and suboplimal vinologic responses
may be sean i palients with baseine resistant mulations o ARVS
in the prescribed regiman, Some dug-resslance mAabions can
remain datactable far years in unireated patisnts with chronic HIV.

If nscEssary, e ART PR Can ve modified once msislancs
test resulls are available,

Genotypeo assays provide information on resistance o NRTIs,
MMRTIs, Pls, and INSTS, In some crcumsiances, INSTI
resigtance tests need 1o be ordered separabely dinicians shoukd
check with the testing laboratory). Currently. transmittad [NSTI
resistance i3 infrequent. but tha sk of a palienl acquiring BNETI-
resistant streing may be greater in cerain known exposure
satings.

T F Er S f e, s i e

Repaal testing before iniliztian of ART may be considersd
because the patient may have acqured a drug-rasistant vires fie..
a8 supennfecton]

(Genotypéo esting is preferred to phenoiypic {esting because
of fower cosh, Fagber lurnarcund Bme, and greater sensibly for
detecting mixiures of wid-lype and resistand virnus

_________________________________________________________________

Sea Co-Facepugr Trogiam Agsays sachan,

In Patients with Yirglogic Failue:
Dirug-ressiance esing & recommencad in palienls on combinatan
ART with HIV RMA levels =1,0040 copiesiml (Al), in patignis with

HIY FMA, levals =500 copesimb bul <1,000 copiesiml., esting may
nat be successfl but should stll be censkiered (BI).

Dirug-resistance testing can help detarming (he rale of msistanos
in drug faiure and maximize tha dinician’s shility to selec adfive
elrugs far the fmew regimen,

Rasistance iesting should b done while the palient i Iﬂh]ng ART
ar. if that is nat passible, Within 4 weeks after ART dgzantinuation
A0, 0 =4 weeks have alapsad, resistance lesting may =4 be
usefidl o guids therapy, nowever, previgusly-selacied mutalions
can b&ﬂimd die tor Iaﬂ: nrdmg selicive prassine {II:III:]

A standard gEnoiypiz mmtanne assaartsgenamllar pmben'ed
[or patients expenencng virolegic failure on heir sl or second
regimens and for those with noncomplex resistance pattems (Al

All prior and ml&*mﬂmm Tesiing m:u‘u shaukd be
reviewed and considered when designing & new regimen for a
[patient expenencing virologle fallure (AllL).

When virolegies fafure coours while a paiant is anan INSTI-
basad regimen, genatyplc testing far INSTI reaisiance shaukd be
perarmed to delemine whithar to include drugs from tis dass in
Subsequentregimens (AN,

T|"|E absenca nfdmmahle reslsran-ue-m El.ll:l"l paharﬂs musl
b interpreted with caulion when designing subsequent ARV
refjimens, a5 mutalions may decay with lime

ki

smrErTraETaE

Gemrypm 1EE|JI1g |5 pratned fa phennq'm: !esmg he:awsa
of lower cost. Fastar lumaraund bme, and groeater sensilivily for
detecting mixtures of wid-typ= and resistant HIV.

Dirug resistance mulations may dﬂrum:h H'I'Iﬁ-iml' mutations
detecied in prior resistance lesis may not be deseciad in curent
begts, though they remain clinfcally refevant.

Ginolpic aszays provide infarmabion on resislance ta NRTE,
MMETI:, Pl-, and INSTl-asz0ciated mutatiens. In some
Circumsiancas, iHETt rasistance lesis nead (o be ardared
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Table 5. Recommendations for Using Drug-Resistance Assays (page 2 of 2)

Clinlcal Satting and Recommandation Rationale
Adding phenotypic testing (o genolypic testing is genesally Phenotypic (esting can provide additionet useful informatan in
prederrad in-palients wilh known o suspecied complex dug- patiangs will complex drug resisiEnce mulation pabems,
resistance patiems (BIH)

alignls apbrnal Suppressinn of Yirg Logd: Testing can datarmine the rof of resistanca in subopbmal viral
Drug-resistance fesling is recommanded in patients with suboptiza) | SURPression. and i can heip fha cinician kensfy the number of

viral load ssion after nitiation af ART (AN, active drugs avaiable in the current regimen and assess the need
e At for & new regimen.

| Prrgran Paraons with Hiy: The goals of ART in pregnant parsens with HIV ang ka achiave

Genoiypic rasistance festing is recommendad for 2l pregnant maximal viral supprassion for reatment of maternal HIV and (o

persans batore initiation of ART (AIN) and for thase entaring FARVRELRERAR KRR O V- (ettotyn e itimne desing

pregrancy with detactabls HIV RNA lavels while on ferapy (1), | %9 2ssist ihe cinician in selacting e opsmal regimen for the
patient. Howaver, irealment showld nof be defayed while awaiing

regiills of resistance tesbing. The intial ragimen can be modified
once resistance 1esl results are available. If neadad,

; Iniatactabis Vical Load or L gl Wirgpmie: This ie{ may provide information aboud pravicusly crculating
HIV-1 prowiral DNA teslstanca assays may be usaful in patients. | 1@sistant viral variants fhat are archived within provirsl DNA.
with HIV RMA below e fimit of dataction or with low-level viremia, | TTa8e assays may miss some or all prior msistance mutations

HIv : 2 UEEi 1 ba sloobesia that have ocrurred within the virsl quasi-species, and therefore
T.;E;“ AHVRNA DN R 5 LKA Y 1 e & Ly sl bWt with ontion, The el Ui ol HIGA

peoviral DNA assays has not besn fully determingd.

Key to Acronyms: ART = antiretroviral therspy; ARV = antinatroviral, INST) = integrase strand trangfer inhibitors; NNRTI = non-nisdscside
reversadranscnptase inhiitors; NRTI = nucleosida reverse-transcrplase inhibilors; Pl = profease mbilor
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Co-Receptor Tropism Assays (Last updated Dclober 25, 2018; last reviewed October 25, 2018)

Panel's Recommendations

| * Acoreceplor iropism assay should be pardormed whenever te use of a OCRS coecepiar antagonisl = being considered {Al).
| * Co-recepior trop=m testing is recommendad for palients who exkéit vircdagic fafiure on a CCRE antzgonist [BA).

*  Aphenotypic tropism assay is prefered {o datermine HIV-1 co-receplor usage (Al).

¢+ Agendlypic opEsm assay should be considered a5 an aliematve fesl o predict HIV-1-co-receptor usage (BH)

= A prowiral DMA Sropizm aszay can be utilized for patients with undetectable HRV-1 RNA whena CCRS entagonist s conssdered for
U I3 now regimen {e.g.. a5 part of a regimen wibch or simpifcation) (BIN).

Rating of Recommendations: A = Slrang, B = Modarte; C = Optanal

Rating of Evidence: | = Dafa from mndomizad confralied hals, I = Data fram welldesignad nonrandomizad Inals ar observalional
cohon sfucles with iong-erm civical outcomes, W= Expart opinion

HIV enters cells by o complex process that imvolves sequential attachment to the CD4 T lvmphocyie (CD4)
receplor followed by hinding to either the CCRS or CXCR4 molecules and Tusion of the viral and ecllular
membranes." CCRS co-receplor antagornists prevent HIV entry mto target cells by binding to the CCRS
receptors,” Phenatypic and genotypic assays have been developed that can determine or predict the co-receplor
tropism (i.c., use of CCRS, CXCR4, or both as either dual-tropic virus or 8 mixed population of viruses
referred to for purposes of assay results as dual/mixed [[2M]) of the patient’s dominant virus population. An
older generation assay { Trofile.” Monogram Biosciences. Inc., South San Francisco, CA) was used to screen
patients who were participating in clinical trials that led 1o the approval of maraviroe (MYC), the only CCR3
antagonist currently available. The nssay has been improved and is now available with enhanced sensitivity. In
addition, genotypic assavs to predict co-receptor usage are commercially available.

During acute/recent mfoction, the vast majority of patients harbor a CCRS-utilizing virus (RS virus), which
suggests that the B3 variant is preferentially transmitied; however, up to 19% of individuals with acute/recent
infection can harbor CXCR4-tropic vims, ™ Viruses in many untreated patients eventually exhibit o shift in co-
receptor tropism from CCR3 usage to either CXCRA usage or VM tropism. This shifi is temporally associated
with a more rapid decline in CD4 counts,*” but whether this tropism shifi is a cause or 2 consequence of
progressive immunodeficiency remains undetermined.' Antiretroviral-treated patients with extensive dg
resistance ar persistently high-level viremia are more likely to harbor CXCR4- or DYM-tropic variants

than untreated patients with comparable CD4 counts.** The prevalence of CXCR4- or D/M-tropic variants
increases to more than 50% in treated patients who have CD4 counts <100 cells/mm’ " Since CXCR4-tropic
viruscs may be present of inftial presentation or a patient may shift to CXCRA-tropism over the course of
infection, co-receptor tropism should always be assessed prior 0 the use of CCRS antagonists for trestmoent.
Once a patient has ever been documented with detectable CXCR4- or DVM-tropic virus, it 15 assumed that
such viruses will abways be present. CCRS co-receptor antagonists will no longer be active for that paticnt and
should not be used.

Phenotypic Assays

Phenotypic assays characterize the co-receptor usage of plasma-derived virus. These assays involve the
generation of laboratory viruses that express patient-derived envelope proteins (i.e., gpl20 and gpd1). These
pseudovituses, which are replication-defective, are used to infect target cell lines that express either CCRS
or CXCRA,'"* Using the Trofile® nssay, the co-receptor tropism of the patient-derived vines is confirmed by
testing the susceptibility of the vires to specific CCR3 or CXCRAE inhibitors in vitro, This assay tkes about 2
weeks to perform and requires a plasma HIV ENA level 21,000 copies/mL.
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The performance characteristics of these assays have evalved. Most, il not all, patients enrolled in
premarketing clinical trinls of MVYC and other CCRS antaponists were screened with an earlier, less sensitive
version of the Trofile® assay. This carlier assay failed to routinely detect low levels of CXCR4 utilizing
variants, As a consequence, some patients enrolled in these clinical trials harbored low levels of such vanants
al baseline, which were below the assay limit of detection, and these patients exhibited rapid virologic failure
afier initiation of a CCRS antagonist.” The assay has been improved and is now able to deteot lower levels of
CXCR4-uthzing viruses. fim v, the assay can detect CXCRA-utilizing clones with 100% sensitivity when
those elones represent 0.3% or more of the virus population." Although this more sensitive assay has had
limited use in prospective clinical trals, it is now the only assay that 15 commercially available. For unelear
reasons, 4 minerity of samples cannot be successfully phenotyped with either generation of the Trofile® nssay.

In patients with an undetectable viral load or detectable plasma HIV RNA <1, (M) copies/ml., phenotypic
co-teceplor usage can be determined using proviral DNA obtained from penpheral blood mononuc lewr
cells (e.p., Trofile® DNA, Monogram Sciences); however, the clinical wtility of this assay remains to be
determined.

Genotypic Assays

Genotypie determination of HIV-1 co-receptor usage is bazed on sequencing of the V3-coding region of
HIV-1 env, the principal determinant af co-receptor usage. A varety of algorithms and bolnformiatics
programs can be used to predict co-receptor usage from the V3 sequence." When compared (o the
phenotypic assay, genotypic methods show high specificity (-90%) but only modest sensitivity (~50%

to 73%) for the presence of o CXCRA-utilizing virus, Studies in which V3 genotyping was perfornmed on
samples from patients screened for clinical trials of MVC suggest that genotyping performed as well as
phenotvping in predicting the response to MVYC."" An imporiant caveat is that the majority of paticats
who received MVC were first shown o have R3 virus by a phenotypic assay (Trofile™), Consequently, the
opportunity 1o assess treatment response to MVC in patients whose virus was considered R3 by genotype
but TVM or X4 by phenotype was limited to a relatively small number of patients, Giher studies have also
demonstrated relatively high concordance belween genotypic- and phenoiypic-assessed tropism:™ however,
there is variability between different genotypic platforms.™

Given these performance characteristics, genotypic tropism assayvs may not be sufficiently robust 1o
completely rule out the presence of an X4 or VM variant;” thercfore, the Panel preferentially recommends
phenotypic testing, Based on accessibility, capacity, logisties, and cost, European guidelines cummently include
genotypic testing as an equivalent option to phenotypic testing when determining co-receptor usage among
patients with HIV RNA =1.000 copies/mL and preferentially for those with HIV RNA <1,000 copies/ml.**

HIV-1 proviral DNA genotypic tropism testing is available for patients with HIV RNA <1,000 copies/
ml.. These assays evaluate the HIV-1 proviral DNA integrated within mfected cells for CXCR4-utilizing
viral strains. ™ As discussed above, caution is advised when using such assays, as their detection limit,
concordance with plasma HIV RNA tropism, and clinical utility sre not yet fully determined.

Use of Assays to Determine Co-receptor Usage in Clinical Practice

An assuy for HIV-1 co-receptor usage should be performed whenever the use of a CCR3 antagonist is being
considered (Al). This 15 true even in the setting of prior tropism testing showing CCRS usage, as viral
evolution may ocour over the course of infection. In addition, because virologic filure may occur due to a
shift from CCRS5-using o CXCR4-using virus, lesting for co-receplor usage 15 recommended 0 patients who
exhibit virologic failure on a CCRS antagonist (BITT). Virologic filure may slso be caused by resistance of

g CCRS-nsing virus to o CCRS antagonist, but such resistance 18 uncommon. Compared o genotypic testing,
phenotypic testing has more evidence supporting its utility. Therefore, a phenotypic test for co-receptor usage
15 generally preferred (Al). However, because phenotypic iesting is more expensive, reguires more tme o
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perform, and may have logistic challenges, a genotypic test to predict HIV-1 co-receptor usage should be
considered as an altemative test (BI1),

As with HIV resistance testing, the resulis of all prior tropism tests should be obtained. If CXCR4-uthzing or
D/M-ropic viruses have ever been detected previously. then repeal testing is not necessary and a CCRS co-
receptor antagonist should not be used.

If a CCRS co-recoptor antagonist is being considered in a patient with an undetectable HIV RNA (e.g., in
cases of regimen simplification or a toxicity-related switch), a proviral DNA tropism assay can be utilized
(BII).*** If CXCR4-ulizing or DVM-tropic viruses are detected, then the CCRS co-receptor antagonist
should not be psed,
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HLA-B*5701 Screening (Last updated December 1, 2007, lasi reviewed January 10, 2011)

Panal's Recommendations

+  The Panel recommends screening for HLA-S5701 belore staring patients on an abacavir [ABC -contalring regeman 1o reduce fhe
risk of hypersensitivity raaction (HSR) [Al)

«  HLA-B*5T01-positive palient= should nof be prescribad ABC [(Al).

«  The positive status should be recorded as an ABC allergy in the patients madical record [All).

«  Whan HLA-B*ST0 scresning is not readily avafabie, it remaéins reasonable to initiate ABC with approprale clirécal cownsebng and
monilaing forany tigns of HSR [CHN),

, Rating of Recommendations: A = Skong, 8 = Moderate, © = Oalanal

Rating of Evidence: | = Dala fron randomized confroted (riafs; If = Data fram wel-gesgned nanrendsmized inals ar phsersatanal
| cohorf sludies wilh bng-ferm cinca!l culcames; W= Exparf amnicn

The abacavir | ABC) hypersensitivity reaction (HSR) is a multiorgan clinical syndrome typically seen within
the initial 6 wecks of ABC treatment. This reaction has been reported in 3% to 8% of patients participating in
clinical trials when using clinical critenia for the diagnosis, and it is the major reason for carly discontinuation
ol ABC. Dizcominuing ABC usually promptly reverses HSR, whereas subsequent rechallenge can cause a
rapid, severe, and even life-threatening recurrence.

Studies that evaluated demographic risk factors for ABC HSR have shown racial background as a risk
factor, with while patients generally having a higher risk (5% -8%) than bleck patients (2%-3%) Several
groups reporied a highly significant association between ABC HSR and the presence of the mijor
histocompatibility complex (MHC) class | allele HLA-B*5701 . Because the clinical eriteria used lor
ABC HSR are overly sensitive and may lead 10 false-positive ABC HSR diagnoses, an ABU skin pateh test
(5PT) was developed as a research tool to immunologically confirm ABC HSR.® A positive ABC 5PT is

an ABC-specific delaved HSR that results in redness and swelling at the skin site of application. All ABC
SPT—positive patients studicd wore also positive for the HLA-B*3701 allele.” The ABC SPT could be falsely
negative for some patients with ABC HSR and, at this poing, is not recommended for use as a clinical wol,
The PREDICT-1 study randomized participants with HIV before starting ABC either 1o be prospectively
sorecned for HLA-B*3701 (with HLA-B*570 1 —positive patients not offered ABC) or to standard of care at
the time of the study (1.c., no HLA screening, with all patients receiving ABC).* The overall HLA-B*5701
prevalence in this predominately white population was 5.6%. In this cohort, screenmg for HLA-B*5701
eliminated immunologic ABC HSR (defincd as ABC SPT positive) compared with standard of care (%

ve, 2.7%), vielding a 100% negative predictive value with respect 1o SPT and significantly decreasing the
rate of clinically suspected ABC HSR (3.4% vs. 7.8%). The SHAPE study cormobomted the low rate of
immunologically validated ABC HSR in black patients and confirmed the utility of HLA-B*5701 screening
for the risk of ABC HSR ( 100% sensitivity in black and white populations).”

Oin the basis of the results of these studies, the Panel recommends screening for HLA-B*5701 before starting
an ABC-containing regimen in & person with HIV (A1), HLA-B*3701-positive patients should not be
presenbed ABC (ALY, and the positive statas should be recorded as an ABC allergy in the patient’s medical
record (Al HLA-B*570] testing 15 néedied only once in a patient’s lifetime: thus, efforts to carefully record
and maintain the test result and to educate the patient about its implications are important. The specificity of
the HLA-B*5701 test in predicting ABC HSR is lower than the sensitivity (i.c., 33%-50% of HLA-B*5701-
positive patients would likely not develop confirmed ABC HSR if exposed to ABC), HLA-B*5701 should
nit be used as a substitute for clinical judgment or pharmacovigilance, becanse o negative HLA-B*570|
resull does not absolutely rule out the possibility of some form of ABC HSE., When HLA-B*5701 screening
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15 not readily available, it remains repsonable o imtiate ABC with appropriate clinical counseling and
monitoring for any signs of ARBC HSR (C111).
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Treatment Goals (Last updated January 28, 2016; last reviewed January 28, 20186)

Antiretroviral therapy (ART) has reduced HIV-related morbidity and mortality at all stages of HIV
infection'™ and has reduced HIV transmassion. ™ Maximal and durable suppression of plasma viremia
delays or prevents the selechion of drig-resistance mutations, preserves or improves CDE T lvmphocyte
(C'D4) cell numbers, and confers substantial clinical benefits, all of which are imporiant treastment goals *'"
HIV suppression with ART may alse decrense inflammation and immune activation thought 1o contribute

avatlable antiretrovirals (ARVs), Treatment interruption has been associated with rebound viremia,
worsening of immung function, and increased morbidity and mortality.!’ Thos, once initiated, ART should be
continued, with the following koy treatment goals;

«  Maximally and durably suppress plasma HIV RNA:

*  Restore and preserve immunologic function;

*  Reduce HIV-associated morbidity and prolong the duration and quality of survival; and

*  Trevent HIV transmission.

Achieving viral suppression currently requires the nse of combination ARV regimens thot generally include
three active drogs from two or more drug classes. Baseline patient characteristics and results from drug

resistance testing should guide design of the specific regimen (see W hat (o St fnibal ©ombistjon
Fegumiens lisr the Antirctros iml-Roaive Palicnt). When initial HIV suppression 1s oot achieved or not

Failure). The increasing number of ARV drugs and dng classes makes viral suppression below detection
limits an achievahle goal in most paticnis.

After mittabion of effoctive ART, viral load reduction to below limits of assay detection usually occurs within
the first 12 to 24 weeks of therapy. Predictors of virologic suceess include the following:

*  Low baseling viremia;

*  High potenoy of the ARV regimen;

»=  Tolerability of the regimen;

= Convenience of the regimen: and

*  Excellent adherence o the regimen.

Stralegies to Achieve Treatment Goals

Selection af Initial Combination Regimen

Several ARV regimens are recommended for use in ART-naive patients (see Whal (o Stard). Most of the
recommended regimens have comparable efficacy but vary in pill burden, potential for drog interactions and/
or side effects, and propensity to select for resistance mutations 1f ART adherence s suboptimal. Regimens
should be tailored for the mdividual patient (o enhance adherence and support long-term frestment success,
Considerations when selecting an ARV regimen for an individual patient include potential side effects,
patient comarbidities, possible imteractions with conconcomitant medications, results of pretreatment
genotypic dmg-resistance testing, and regimen convenience (see Table 7)

Improving Adherence

Suboplimal adhercnce may result in reduced reatment responze. Incomplete adherence can resull from
complex medication regimens; patient-related factors, such as active substance abuse, depression, or
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the expenence of adverse effects; and health system issues, including interruptions in patient access o
medication and inadequite treatment education and suppont. Conditions that promote adherence should be
maxumized belore and afier initiation of ART (see Adbheronie o the Coptimuim of £ ared,
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Initiation of Antiretroviral Therapy (Last updated October 17, 2017; fast
reviewed Dctober 17, 2017)

| Fanel's Recommendations

« Anbretroviral therepy (ART) is recomemended for all individusls weh HIV, regerdlass af COd T bymphacyte cell counl [0 reduce the
movbidily and moralfy assoctatad with HIV infecton |Al)

|« ART is also recommended for individusls with HIV 1o prevent HIV fransmissian (A1),
| * ‘WWhen inifiating ART, it is important ko educate patients regarding the benafits and considarations of ART, and to address stratagies

ba optimize adhemence. On a case-by-caze basis, ART may be defarred because of cinical andior pevchosocial faciors, bul Therapy
shoukf be infialed as soan as possible.

i Rating of Recommendafions: A = Strang, B = Maoderste; © = Optioral

! Ratinig of Evidence: | = Dala from randomized confrobed Inais, I = Data from wel-cesipned nonrndomized irals or shaersatianal
| pahort sludies with bng-tarm clinical oufcames;: i = Expart apiicn

Introduction

Without antiretroviral therapy (ART). most imdividuals with HIV will eventually develop progressive
immunodeficiency marked by CO4 T Ivimphocyte (CD4) cell depletion and leading o AIDS-defining illnesses
and promature death. The primary goal of ART 15 to prevent HIV-associated morbidity and mortalicy. This
goal is best accomplished by using effective ART to maximally mhibit HIV replication to sustam plosma
HIV-1 RNA (viral load) below limits of quantification by commercially available assayvs. Durable viral
syppression improves immune function and overall quality of life, lowers the risk of both AIDS-defining and
non=-AlTDS-defining complications, and prolongs life.

Furthermore, high plasma HIV-1 RNA is 4 major risk factor for HIV transmission; effective ART can reduce
both viremia and transmission of HIV to sexual partners.'= Modelling studies suggest that expanded use of
ART may lower incidence and, eventually, prevalence of HIV on a community or population level.” Thus, a
secondary goal of ART is to reduce the risk of HIV transmission

Historically, individuals with HIV have had low CD4 counts st presentation fo care." However, there have been
concerted effons 1o increase testing of at-risk individuals and to link individuals with HIV to medical care betore
they have advanced HIV disease. Defernng ART until CD4 counts deeline puts individuals with HIV at risk af
both AIDS-defining and centain serious non-AIDS conditions. Furthermore. the magnitude of CD4 recovery is
direotly correlated with CD4 count st ART mnitiation. Consequently, many individuals who start treatment with
CD4 counts <350 cells/mm' never achireve CD4 counts =500 cells/mm’ after up 1o 10 years on ART*® and have
a shorter life expectancy than those initiating therapy at higher CD4 count thresholds.

Two large, randomized controlled tmals that addressed the optimal time to initiate ART—START" and
TEMPRANO'—demonstrated approximately a 30% reduction in morbidity and mortality among individuals
with HIV who had CD4 counis =300 cells'mm’ and who were randomized to receive ART immediately versus
delaving mitiation of ART {described in more detail below), The Pancl on Antiretroviral Guidelines for Adults
and Adolescents {(the Panel) therefore recommends immediate initintion of ART for all people living with
HIV, regardless of CD4 count (ALY, Prompt initiation of ART is particularly important for patients with cortain
chinical conditions, as discussed below,

The decision to imitate ART should always melude consideration of a patient’s comorbid conditions and
his or her willingness and readiness Lo initiale therapy. Thus, on o case-by-case basis, ART may be deferred
becavse of elinioal and/or psvehosocial factors; however, therapy should be initiated as soon as possible.

Panel's Recommendalions
ART is recommended for all individuals with HIV, regardless of CD4 cell count. o reduce the morhidity and
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mortality associated with HIV infection {(AL). ART is also recommended for individuals with HIV to prevent
HIV transmission (AT). When initting ART. it is important to educate patients about the benefits of ART, and
Lo address bammiers to adherence and recommend strategics (o optimize adherence. On a case-by-case hasis,
ART may be deferred because of clinical and/or psychosocial factors; however, therapy should be initiated as
soum s pessible. Patients should also understand that currently pvailable ART does not cure HIV, To improve
and maintain immunologic function and maintain viral suppression, ART should be continued indefiniely.

While ART is recommended for all patients, the following conditions increase the urgency to initiate therapy:

* TPregnancy (refer to the Penmatul Gusdehines for more detatled recommendations on the management of
pregnant women with HIV)"

= AlDS-defining conditions, including HIV-associated dementia { HATY) and AIDS-associaled malignancies
= Acute opportunistic infections (O0s) (sce discussion below)

+«  Lower OO connts {e.g., <200 cells'mm*)

«  HlV-nssociated nephropathy (HIVAN)

«  Acutgfearly infection (see discussion in the Acuile Early Inleetion section)

«  HIV/hepatitis B virus coinfection

«  HIV/hepatitis C virus coinfection

Acurte Opportanistic Infections and Malignancies

In patients who have AIDS-associated opportunistic diseases for which there 15 no effective therapy (e,
eryptosporidiosis, microsporidiosis, progressive muliifocal leukoencephalopathy ), improvement of immunc
function with ART may improve disease oulcomes, thus ART should be started as soon as possible, For
patients with mild to moderate cutaneous Kaposi s sarcoma (KS), prompt initiation of ART alone without
chemotherapy has been associated with improvement of the K5 lesions, even though initial transient
progression of KS lesions as a manifestation of immune reconstitution inflammatory syndrome (IRIS) can
also occur'! Similarly, although an IR15-like presentation of non-Hodgkin®s lymphoma afier initiation of
ART has been deseribed,” greater ART-mediated viral suppression is also associated with longer survival
among individuals undergoing reatment for AIDS lymphoma. " Drog interactions should be considered
when selecting ART given the potential for significant interactions between chemotherapeutic agents and
some antiretroviral drugs (particularly some non-nucleoside reverse transcriptase inhibitors [NNRT15] and
ritonavir- or cobicistat-boosied regimens). However, a diagnosis of malignaney should not delay initiation of
ART nor should initistion of ART delay treatment for the malignaney,

I the setting of some Ols, such as cryptococeal and tuberculous meningitis, for which immediste ART may
increase the risk of serious |1RIS, a short delay before intiating ART may be warranted.'*"" When ART is
mitiated in a patient with an intracranial infection, the patient should be closely monitored for signs and
symploms associated with [RIS: In the setting of other Ols, such as Presmocysris firovecii pneumonia, early
initiation of ART is assocrated with increased survival; ™ therefore, ART should not be delaved.

In patients who have active non-meningeal tuberculosis, imtiating ART during treaument for tuberculosis
confers o significant survival advantage: ™™ therefore, ART should be initinted as recommended in
Mvcolmdertion Puteccaliody Pisease with HEY Comdeetion.

Infected Aduilts pod Adolescents' Tor more detailed discussion on when to initiate ART in the setting of &
specific OL

Guidelines for the Uss of Anlirefrowral Agents m Aduils and Adolesceanrs with HIil E£-2
Downloaded from hiips: (aadsinto nibgov guidelines on 562019




Case 1:18-cv-00641-LMB-IDD Document 257-44 Filed 05/04/20 Page 60 of 123 PagelD#
8947

The Need for Early Diagnosis of HIV

Fundamental to the earlier mitiafion of ART recommended in these puidelines is the assumption that HI'V will
be diagnosed early in the course of the disease. Unfortunately, in some patients, HIV infection is not diagnosed
until the ater stages of the disease. Despite the recommendations for rontine, opt-put HIV screening in the
health care setting regardless of perceptions about a patient’s risk of infection™ and the gradual increase in CD4
counts at first presentation to care, the median CD4 count of newly diagnosed patients remains below 350 cells
mm’* Diagnosis of HIV infection is delayed more often in nonwhites, those who use injection drugs, and elder
adults than in other populations, and many individuals in these groups develop AIDS-defining illnesses within |
year of diagnosis.™ " Therefore, 1o ensure thal the current treatment guidelines have maximum impact, routine
HIV screening per current Centers for Disease Control and Prevention recommendations is essential. [t is also
critical that all patients who receive an HIV dmgnosis are educated about HTV disease and linked (o care for full
evalustion, follow-up, and management as soon o8 possible. Once patients are in care, focused effort is required
to imitiate ART and retiin them in the health care system so that both the individuals with HIV and their sexual
partners can fully benelit from early disgnosis and treatment (See Adberence w the Conunoun of Care),

Evidence Supporting Benefits of Anlirefroviral Therapy to Prevent Morbidity and Moriality

Although observational studios hnd been inconsistent in defining the optimal time to initinte ART, ™" randomized
controlled trials now definitively demonstrate that ART should be initiated in all patients with HI'V, regardless

of discase stage. The urgency to initiate ART is greatest for patients at lower CD4 counts, where the absolute

risk of Ols, non-AlRS morbidity, and death s highest, Randomized comrolled trals have long shown that ART
improves survival and delavs disease progression m patients with CD4 counts <200 cells/mm? and/or history of
AIDS-defining conditions.”™ Additionally, a randomized controlled trial conducted in Haiti showed that patients
who staried ART with CD4 counts between 200 to 350 cells/mm’ survived longer than those who deferred ART
until their CD4 counts fell below 2040 cells/mm’ . Most recently, the published START and TEMPRANO trials
provide the evidence for the Pangl’s recommendation to imtiate ART in all patients regardless of CDd cell count
(AL, The results of these two stadies are summarized below,

The START trial 1= a large. multi-national, randomized controlled clinical trial designed to evaluate the role

of early ART in asymptomatic patients with HIV 0 reducing a composite clinical endpaint of AIDS-defining
illnesses, serious non-AIDS events, or death, [n this study, ART-naive adults (aged > 18 vears) with CDH counts
=500 eells/mm’ were randomized 1o initiate ART soon after randomization (immediate-iniliation arm) o 1o wail
to initiate ART until their CD4 counts declined to <350 cells/mm’ or until they developed a elinical indication
for thesapy (deferred-mnitiation arm). The study enrolled 4,683 participants, with a mean follow-up of 3 years.
Whien the randomized wrms of the study were closed, the pnmary endpoint of senous AIDS or non-AIDS events
wits reported in 42 participants { 1,8%, or (060 events/ 100 person-years) in the immediate ART arm and %
participants (4. 1%, or 1 38 events/100 person-vears) in the deferred ART arm (haeard ratio [HR] 0.43, favoring
carly AKT [95% confidence mterval (C1), 0.30-0.62, £ < 001]), The most common clinical events reported
were tuberculosis and AIDS and non-ALDS malignancics, The majority (539%) of clinical events in the deferred
ART srm occurred in participants whose CD4 counts were still above 500 cells/mm’, evidence for a benefit of
immediate ART even before CIM4 count declines below this threshold. Furthermore, the benefit of immediate
ART was evident across all participant subgroups examined, including men snd women, older and younger
participants, individuals with high and low plasma HIV RNA levels, and participants living in high-income

and low/middle-income countries. Although START was not sufficiently powered (o examine the benefit of
immediate ART for each category of clinical events, the benefit of immediate ART appeared 1o be panticularly
strong for AIDS events (HR 0L28, [95% CL 0.15-0.50, 7 < 001 ), twberculosis (HR 0.29, [95% C1, 0. 12-0.73.
P = 00815, and malignancies { HR 836, [953% C1, 019 w 0.66; P = 001 ]), Importantly, rmmediate ART also
significantly reduced the rate of pooled serlous non-AIDS events (HRO.61, [95% C1, D38-0.97, P = 0,4]).°

The TEMPRANO ANRS 12136 study was a randomized controlled trial conducted in Cote d'Ivoire. Using

a two-hy-two factorial design, participants with HIV who had CD4 counts <800 celis'mm® were randomized
Guidelings for the Use of Anhirefrovival Agents in Adults ang Adalescents with HiV E3
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to either immediate ART or deferred ART (based on the national guidelines criteria for starting treatment);
half of the participants in each group received iseniazid for prevention of uberculosis for 6 months and

half did not. The primary study endpoint was a combination of all-cause deaths, AIDS discases, non-AIDS
malignancies, and non-ALDS invasive bacterial diseases. More than 2.000 participants enrolled i the trial.
with a median follow-up of 30 months, Among the 849 participants who had baseline CD4 counis =500 cells!
mm’, 68 primary outcome evenis were reporied in 61 patients, The nsk of prnimary evenis was lower with
rmmediate ART than with deferved ART, with a hazard ratio of 0.36 in favor of early ART (C1, 0.33-0.94).
On the hasis of these results, the study team concluded that early ART is beneficial in reducing the rate of
these clinical events.”

The TEMPRAND and START rials had very similar estimates of the protective effect of immediate ART
among individuals with HIYV who had CD4 counts =500 cells'mm’, further strengthening the Panel's
tecommendation that ART be initiated in all patients regardless of CD4 cell count.

Theoretical Continued Benefit of Early Antiretroviral Therapy Initiation Long After
Viral Suppression is Achieved

While the START and TEMPRANO sindies demonstrated a clear benelit of immediate ART initsition
individuals with CD4 cell counts =300 cells/mm?, it 15 plausible that the benefits of early ART initiation
continue long afier viral suppression is achieved, As detailed in the Poue U104 Cell Recovers aod Popsisien
[iflaninition section, persistently low CD4 counts and abnormally high Jevels of immune activation and
milammation despite suppressive ART predict an increased nisk of pot only AIDS events, bui also non-

AIDS events including kidney discase, liver disease, cardiovascular disease, neurologic complications, and
malignancices. Earlier ART initiation appears to increase the probability of restoring normal CD4 counts, a
nommal COACDE ratio, and lower levels of immune activation and inflammation. Individuals initiating ART
very early (i.c., during the first 6 months afler infection) also appear to achieve lower immune activaiion levels
and better immune function (as assessed by vaccing responsiveness) during ART-mediated viral suppression
than these who delay therapy for a few years or more. ™% Thus, while these questions have yet to be addressed
in definitive randomized controlled trials, earlier ART initiation may result in less residual immune dvsfunction
during treatment, which theoreticsilly may result i reduced nsk of disease for decades 1o come.

Evidence Supporting the Use of Antiretroviral Therapy to Prevent HIV Transmission

Prevention of Sexual Transmission

A number of investigations, including biological, ecological, and epidemiological studies and one
randomized clinical trial, provide strong evidence that treatment of individuals with HIV can significantly
reduce sexual transmission of HIV. Lower plasma HIV RNA levels are associated with decreases in the
concentration of the virus in genital secretions.*™" Studies of HIV-serodiscordant heterosexual couples have
demonstrated a relationship between level of plasma viremia and risk of HIV tmmsmission—when plasma
HIV RNA levels are lower, transmission events are less common. =

Most significantly, the multi-continental HPTN 052 trial envolled 1,763 HIV-serodiscordant couples in which
the partner with HIV was ART naive with a CD4 count of 350 to 550 cells'mm’ at enrallment to compare

the effect of immediate ART versus delayed therapy (not started until CDY count <250 cells/mm’) on HIV
transmission to the partner who did not have HIV.™ At study entry, 97% of the participants reported to be in
a heterosexual monogamous relationship. All study panicipants were counseled on behavioral modification
and condom use. The interim results reported 28 linked HIV transmission events during the study period,
with only one event in the early therapy arm, This 96% reduction in transmission associated with carly ART
was stafistically significant (HR 0.04; 95% CL, 0.01-0.27; P < 0.001). The final results of this study showed a
sustained 93% reduction of HIV transmission within couples when the pariner with HIV was taking ART as
prescribed and viral load was suppressed.? Notably, there were only eight cases of HIV transmission within
couples after the parimer with HIV started ART; Tour transmissions occurred before the partner with HIY
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wiis virologically suppressed and four other transmissions occurred during virologic failure. These resulls
provide evidence that suppressive ART is more effective at preventing transmission of HIV than all other
behavioral and biomedical prevention interventions studied. This study, as well as other observational studics
and modeling analyses showing a decreased rate of HIV transmission among serodiscordant heterosexual
couples following the introduction of ART, demonstrate that suppression of viremia in ART-adherent

patients with no concomitant sexually transmitted infeetions (ST1s) substantially reduces the risk of HIV
transmission. " HPTN 052 was conducted in heterosexual couples and not in populations a1 risk of HIV
ransmission via male-to-male sexual contact or needle sharng. In addition, in this elinieal trial. adherence o
ART was excellent. However, the prevention benefits of effective ART observed in HPTN 052 can reasonably
be presumed 1o apply broadly. Therefore, the Panel recommends that ART be offered to individuals who

are ot risk of transmitting HIV 1o sexual partners (Al). Clinicians should discuss with patients the potential
individual and public health benefits of therapy and the need for adherence to the prescribed regimen.
Clinicians should also stress that ART is not a substitute for condom use and behavioral modification and that
ART does not protect against other 3Tls.

Prevention of Perinatal Transmission

As noted above, effective ART reduces ransmission of HIV. The most dramatic and well-cstabhished example
of this effect is the use of ART in prégnant women 1o prevent perinatil transmission of HIV, Effcctive
suppression of HIV replication ts a key delerminant in reducing perinatal transmission, In ihe sefting of
maternal visal load suppressed 1o <50 copies/mL near delivery, use of combination ART during pregnancy has
reduced the rate of perinatal ransmission of HIV from approximately 20% to 30% 1o 0.1% to 0.5%. ART
is thies recommended Tor all pregnant women with HIV, for both matemal health and for prevention of HIV
transmission to the newhomn, In ART-naive pregnant women ART should be mitiated as soon as possible, with
the goal of suppressing plasma viremia throughout pregnancy (see Porimsin] Cpndelines).

Considerations When Initiating Antiretroviral Therapy

ART regimens for treatment-naive patients currently recommended in this guideline {see W hal (o Siar)
can suppress and sustain viral loads below the level of guantification in most patients who adhere 1o their
regimens. Most of the recommended regimens have low pill burden and are well tolerated. Onee started on
treatment, patients must continue ART indefinitely.

Optimizing Adherence and Retention in Care

The key to successful ART in maintaining viral suppression is adherence to the preseribed regimen. Treatmen
Fatlure and resultant emergence of drug resistance mutations may compromise future treatment options.
While optimizing adherence and linkage to care are critical regardless of the timing of ART initiation, the
evidence thus far indicates that drug resistance occurs more frequently in individuals who initiate therapy
later in the course of infection than in those who nitiate ART earlier.” In both the START® and TEMPRANO?
trials, participants randomized to immediate ART achieved higher rates of virl suppression than those
randomized to delayed ART, Nevertheless, it is important 1o discuss strategies to optimize adherence and
refention in care with patients before ART initiation.

Several clinical, behavioral, dand social factors have been associated with poor adherence, Thesz factors
inelude untreated major psychiatric disorders, neurocognitive impairment, active substanee abuse, unstable
housing, other unfavorable social circumstances, patient concems aboul side effects, and poor adherence 1o
chinie visis. Climicrans should wdentify arcas where additional intervention is needed to improve sdherence
b the Conbinuuin ol Care. Nevertheless, elimicians are ofien inaceurate in predicting ART adherence and
ART reduces morbidity and monality even in patients with relatively poor sdherence and established drug
resistance, Thus, mental iliness, substance abuse. and psychosocial challenges are not reasons 1o withhold
ART from a patient, Rather, these issues indicate the need for additional interventions to support adherence
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and possibly the tvpe of ART regimen to recommend (see Wit 1w Stan).

Immediate Antiretroviral Therapy Initiation on the Day of HIV Diagnosis

Since many individuals may fail 1o engage in care duning the delay between initial HIV diagnosis (or first clinic
visit) and the time ART is prescribed, some groups have proposed rapid ART initiation on the same day of HTV
dingnosis o5 o strategy Lo merease engagement m care and incredse the proporion of individuals who achieve
and muimntnn ART-mediated viral suppression. This strategy was recently tested m a randomized controlled
trial of 377 individuals in South Afrca who had recently received HIV diagnoses. Those randomized o recerve
immediate ART on the day of diagnosis were significantly more likely than those mandomized to usual care
{three to five additional visits with adherence counseling over 2 to 4 weeks prior to ART initiation) to be virally
suppressed at 10 months (64% vs. 51%).% Similar improvements in both the proportion of participants retained
in care achieving viral suppression and survival at the end of | year were recently reported in a randomized
controlled trial of same-day ART initiation conducted in Hait,* While there are many differences hetween the
health care svstems, structural barriers to engagement in care, and underlying HIV and TB epidemics in South
Africa and Haiti that limit the generalizability of these findings o the United States, these siudies sugpested
that same-day initiation of ART may be feasible and could potentially improve elinical outcomes. While no
randomized controlled trials have been performed in the United States, a recent pilot study of 39 individuals in
Sun Fronetsco suggested that imitiating ART on the same day of HIV diagnosts might modestly shorten the time
1y achieving viral suppression.™ It should be emphasized, however, that ART nitiatiom on the same day of HIV
diagnosis i resource-intensive, requiring “on-call” clinicians, ourses, social workers, and laboratory staff to
coordinale the patient transportation, climeal evaluation, counscling, aceelerated insurance coverage, required
intake labhoratory testing, and systems in place to assure linkage to ongoing care, As these resources may not he
available in all settings and the long-term clinical benefits of same-day ART initition have vet to be proven in
the United Staies, this approach remains investigational.

Cansiderations for Special Populalions
Elite HIV Controllers

A small subset of individuals with HI'V maintains plasma HIV-1 RNA levels below level of quantification for
vears without ART. These individuals are often referred 1o as “elite HIV contrallers."**" There arc limited
data on the role of ART in these individuals. Given the clear benefit of ART regardless of CEM count from

the START and TEMPRANO studies, delaving ART to see il a patient becomes an elite controller afier initial
diagnosis is strongly discouraged. Nevertheless, significant uncertminty remams about the optimal managememt
of clite controllers who have mamtained undetectable viremia in the absence of ART for years. Given that
ongoing HIV replication occurs even i elite controllers, ART is clearly recommended for controllors with
evidence of HIV disease progression, as defined by declining CIM counts or development of HIV-related
complications. Nonetheless, even elite controllers with normal CD4 counts also have evidence of abnonmally
high immune activation and sumogate markers of atherozclerosiz, which may contnibute to an increased risk

of non-AIDS related diseases.”™ ™ One observational study sugpests that elite controllers are hospitalized
mare ofien for cardiovascular and respiratory disesse than patients from the general population amd ART-
treated patients.* Moreover, elite controllers with preserved CD4 counts appear 1o experience a decline in
immune activation after ART initiation, suggesting that treatment may be beneficial * Whether this potential
unmunologic benefit of ART in elite controllers cutweighs potential ART toxicity and results in clinical benefit
is unclear. Unfortunately, randomized controlled trials to address this question are unlikely, given the very low
prevalence of elite controllers. Although the START study mcluded a number of participants with very low
viral loads and demonstrated the benefit of immediate ART regardless of the extent of viremia, the study did not
include a sufficient number of controllers (o definitively determine the clinical impact of ART m this specific
population. Nevertheless, there is o clear theoretical rationale for prescribing ART 1o HIV controllers even in the
absence of detectable plasma HIV RNA levels. IT ART 15 wathheld, elite controllers should be followed closely,
s some may expenience CD4 cell decline, loss of viral control, or complications related to HIY infection.
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Adolescents with HIV

Meither the START trial nor the TEMPRANO tnial included adolescents, The Panel’s recommendition

o mmitiate ART in all patients is extrapolated to adolescents based on the expectation that they will denve
benefits from early ART similar to those ohserved in adults. Historically, compared o adults, vouth have
demonstrated significantly lower levels of ART adherence and viral suppression, and higher rates of viral
rebound following initial viral suppression.™ Because vouth often face multiple psychosocial and other
barriess to adherence, their ability to adhere to therapy should be carefully considered when making
decisions about ART initiation, Although some adolescents may not be ready 1w initiate therapy, clinicians
should oifer ART while providing effective interventions to assess and address barriers to sccepting and
adhering to therapy, To optimize the benefits of ART for youth, a multidisciplinary care team should provide
psychosocial and adherence support {see Adolescents wilh H1Y ™

Conclusion

The results of defimitive randomized contralled trials support the Panel's recommendation to initiate ART to
all individuals with HIV, regardless of CD4 cell count. Early diagnosis-of HI'Y infection, followed by prompt
ART initiation, has clear elinical benefits in reducing morbidity and mortality for patients with HIV and
decreasing HIV transmission to their sexual partners. Although there are certain clinical and psychosocial
factors that may occasionally necessitate a brief delay in ART, ART should be started as soon as possible.
Clinicians should educate patients on the benefits and risks of ART and the importance of adherence.
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What to Start: Initial Combination Regimens for the Antiretroviral-
Maive Patient (Last updated October 25, 2018; last reviewed October 25, 2018)

Panel's Recommendations

{* An anfiretroviral (ARY) regimen for 3 freatment-naive patien generaly consists of two nuclecside revisse transcrplzse nbbilors
{MRTI3) agmintstensd in combnation wilh & thed aclive ARY dreg fom one of three drig clesses: an inlegrase sirand fransfer
inhibiitor {INST1), 8 non-nucleoside reverse ranscrptase inhibitor (NNRTI), or a prafease inhibitor {P|) with 2 pharmacckinetic (PK)
arhancer (3150 known @5 a boostar: (he two drisgs used for this purpose are cobicistat and rtanavir),

| * A pregnancy tes! should be parformed for those of ciidbearing potenSial pnor to the inifisfion of anfiretrovical therapy (A1),

| The Pangl on Anfretroviral Guadeines for Adults and Adolescents (Ihe Panal) clazssfes the following regimens as Recemmanded
initial Regimans for Mest People with HIY (i alphabetical ardar),

+ - Biclegravarienciowr slafenamidereminiciizhina (Al)

+  Dolitegravidabacavirlamindne—anhy for patients wha are HLA-B*5701 negative (Al)

+  Dodutegravir (DTG plus tenofouiriemanicitabing® (Al)

+  Raliegrasir plus tenofowrieminctabing® (B for lenofovir disoproxil fumersie, BR for tenafovir alafenamide)

| *  Prefiminary dats kave raised concems about an increased nak of naural ubs defects in infanis bom (o peopie who wars recevng

DTG @l e lime of conceplion. Belore prescibing DTG o another INSTI, please rafer 1o Table &b for specfic recommendations an
initiating ihese dnigs as par of inllial therapy.

[+ Toaddrss individual patenl charactensbies and needs, (he Panal atso provides a list of Recommended inilial Regimens in Cartain
Clinical Situations (Tabla Ba)

{ * Govan the many excellent cplions for inifisl therapy, selechon of 8 repmen for a parailar patient should be guided by ackors such as
wirchogac efficacy, tooacity, pill burden, dosing frequency, drug-dnig intaraction potential, resistance test resuills, comarid condiions,
access, and cost. Teble 7 provides guidance on choosing an ARV regimen based on selecled cinical case scemangs. Table 9
highlights the edvantages and disadvaniages of diferen? componanis In & regenan,

: Raiing of Recoummandattons: 4 = Sfrong; 8 = Mederate = Oplineal

| Reting of Evidenca: | = (sl faam ranckvmzed controdied Inals, If = Dal fom wl-disgred nomandomized {iais, ohsenalional cofart
| Bludigs wih fong-teem chinicol colcames, relilive bioavaabiilyBiooquvalence studies, or regimen comparisors from randomized swich
| -afuigs, M= Expert ammiod

* Lamividine may substiiie for amiricitabine or vice versa.

* Tenaolovir alatenamide {TAF) and tenofavir d=opraxil fumarste (TOF) are two forms of tenofovir that are spproved by the Food and Drug
Administration, TAF hias fewer bone end kidney loxicities than TOF, while TDF is associated with kower ipd levels, Safaty, cost. end
acoess are among the factors o consider when choosing betwean thesa drugs

Introduction

More than 30 antiretroviral (ARV) drugs in seven mechanistic classes are Food and Drug Administration
(FDA-approved for treatment of HIY infection. These seven classes include the nucleoside/nucleatide
reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease
whibitors (Pls), integrase strand transfer inhibitors (INSTIs), a fusion inhibitor, a CCRS antagonist, and a
CD4 post-attachment mhibitor. In addition, two drugs, rtonavir (RTY or r) and cobicistat (COB] or ¢) are
used as pharmacokinetic (PK) enbancers {or boosters) to improve the PK profiles of some ARY drugs (c.g.,
Pls and the INSTI elvitegravir [EVG] L

The initial ARV regimen for a trestment-naive patient generally consists of two NETIs, usually abascavie/
lamividine { ABC/3TC) or either tenofovir alafenamide/emincitabine (TAF/FTT) or tenofovir disoproxil
fumarate (TDFVFTC, plus a drug from one of three drug classes: an INSTI, an NNRTI. or a boosted PL As
shown in clinical trials and by retrospective evaluation of cohorts of patients in clinical care, this strategy
for ininal treatment has resulted in suppression of HIV replication and CD4 T lymphocyte (CD4) cell
count increases in moest persons with HIV,'* Emerging data support the use of two-drug regimens, such as
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dolutegravir (OTG) plus 3TC, when ABC, TDF, and TAF cannot be used or are not optimal (see the section
below titled Other Antiretroviral Regimens for Initial Therapy When Abacavir, Tenofovir Alafenamide, and
Tenofovir Disoproxil Fumarate Cannot Be Used or Arve Not Optimal).

Supporting Evidence and Ravionale Used for the Panel’s Recommendations

The Panel on Antiretroviral Guidelines for Adults and Adolescents (the Panel)’s recommendations are
primarily based on clinical trial data published in peer-reviewed journals and data preparcd by manulacturers
for FDA review. In select cases, the Panel considers dafa from abstracts prosented at major scientific
meetings. The Panel considers published information from a randomized, prospective clinical trial with

an adequate sample size that demnonsirates that an ARV regimen produces high rates of viral suppression,
increases CIM count, and has a favorable safetv profile to be the strongest evidence on which to base
recommendations. Comparative clinical trials of initial treatments generally show no significant differences
in HIVerelated clinical endpoints or survival. Thus, assessment of regimen efficacy and safety are primarily
based on serrogate marker endpoints (especially rates of HI'V ENA suppression) and the incidence and
severity of adverse events.

In some instances, the Panel recommends regimens that include medications approved by the FDA based
on hioequivalence or relative bioavailability studies demonstrating that the exposure of the drug(s) in the
new formulation or combination is comparable to the exposure of a reference drug(s) that has demonstrated
safety and efficacy in randomized clinical trials. When developing recommendations, the Panel mav also
consider data from randomized switch studies, in which & new medication replaces an existing medication
from the same class in patients who have achieved virologic suppression on an initial regimen. Switch trials
do not evaluate the ability of a drug or regimen to induce viral suppression; they only examing the drag or
regimen's ability to maintain suppression. Therefore. resulls from switch trals may nol be directly applicable
to the selection of an initinl regimen and should be considéred in conjunclion with other data, including data
from trinls conducted in treatment-naive patients and hoequivalence/bioavailability sudies. In this section
of the guidelines. the definition of an evidence rating of 11 15 expanded 1o include supporting data from
biopvailability/bioeguivalence studies or randomized switch studies,

When developing recommendations, the Panel also considers tolerability and toxicity profiles, pill burden
anil dosing frequency, drug interaction potential, cost and access, post-marketing salety data. observational
ephort data published in peer-reviewed publications, and the experience of clinicians and community
members who are actively engaged i patient care,

The Panel reviewed the available data to armive at two regimen classifications for ARV-naive patients: (1)
Becommended Imitinl Regimens for Most People with HIV and (2) Recommended Imibal Regimens in
Certain Clinical Situations (Table 6a). Recommended Initial Regimens for Most People with HIV are those
regimens with demonstrated durable virologic efficacy, favorable tolerahility and toxicity profiles, and

ease of use. The Pancl also recognizes that, in certain clinical situations, other regimens may be preferred;
these options ure included in Table 6a in the category of Recommended Initial Regimens in Certain Clinical
Situations. Examples of clinical seenarios in which certain drogs in these regimens may be particularly
advantageous are outlined in Table 7.

There are many other ARV regimens that are effective for initial therapy but have disadvantages when
compared with the regimens listed in Table 6a. These disadvantages include greater toxicity, higher

pill burden, less supporting data from large comparative clinical trials, or limitations for use in certain
patient populations, These other regimens are no longer included in Table 6a, A person with HIV wha is
virologically suppressed and who is not experiencing any adverse effects on a regimen that is not listed
in Table 6a need not necessarily change to a regimen that is in that table. Clinicians should refer 1o
Ulptimbe g Antimetnovie] Therapy o the Setting of Vicsl Suppression for further guidince if switching to 4
new regimen is desired.

Guideines far e Use of Anhrerowal Agerds w1 Adults and Adoigscenis will iV 2
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Kegimens and medications listed in Table 10 are not recommended as mitial ARY. In miost instances, a
clinician is urged 1o consider switching a patient who 15 on one of the regimens listed in Table 10 o a
recommended regimen.

In addition to these tables, several tables presented below and at the end of these goidelines provide
clinicians with guidance on selecting and presenbing an optimal regimen for an individual patient. Table 9

| -7 list churacteristics of individual ARV agents (e.g., formulations, dosing recommendations, PKs, c;;r_m-'ﬁnn
adverse effects). Appendix B, Table K provides ARV dosing recommendations for patients who have renal or
hepatic insufficiency.

Chanpges Since the Last Revision of the Guidelines

Since the lust revision of the Adult and Adolescent Guidelines, there have been several imporiant changes
in the Pancl’s recommendations for mitial therapy in people with HIV. Among these changes, the following
deserve particular cmphasis:

[NSTI-Based Regims {iialAs il Tl _.
*  Bictegravir (BICYTAF/FTC has been added to the category of Recommended Initial Regimens for Most
People wath HIV (Al). This regimen was added based on data from randomized Phase 3 clinical trials that

demonstrated that its efficacy, safety, and tolerability are similar to other regimens that are recommended
for most people with HIV—naamely, dolutegravir (DTGYABCATC and DTG plus TAFFTC.*

*  EVGTDFFIC and EVG/oTAF/FTC (BI) have been moved from the category of Recommended
Initial Regimens for Most People with HIV w the category of Recommended Initial Regimens in
Cerain Clinical Siteations. This change was made becauze these combinations melude CORL, a
pharinicoenhancer thal inhibils cvtochrome P ICYP) 3A4 and increases the likelihood of drug-dmg
interactions, EVG also has a lower barrier to resistance than DTG and BIC,

*  Chinicians should review Table 6b before preseribing an INSTI (o a persan of childbearing potential, as
preliminary data suggest that there is an increased nsk of neural tube defects (NTDs) in infants bom to
people who were receiving DTG at the time of conception.”” Until more information is available:

* Anegative pregnancy test result should be documented prior to nitating DTG in antiretroviral
therapy (ART}-naive individuals of childbearing potential.
« DTG is not recommended for those who are pregnant and within 12 weeks post-conception,

DTG is also not recommended for these of childbearing potential who are planning (o become
prepnant or who are sexually active and not using effective contraception.

= For those who are using effective contraception, use of a DTG-based regimen can be considered afier
dizcussing the nisks and benefits of this drug with the patient.

* It is not yet known whether other INSTIs pose a similar risk of NTDs (i.c., a class effect). The
chemical structure of BIC is similar to that of DTG, As there are no salety data for BIC use around
the time of conception, similar considerations should be discussed with those of childbearing
potential before using this drug.

- i ili irstroviral

*  The regimen of doravirine (DOR) plus TDEATC ar TAFFTC has been added to the category af
Recommended Initial Regimens in Certain Clinical Situations, DOR isa new NNETI that was recently
approved for use in ART-naive individuals when administered with two NRETIs. DORTDFA3TC i
coformulated as a single-tablet regimen (STR). Clinical trial data have shown that this regimen is
noninferior to efavirenz (EFV)- and darunavir/ritonavir (DRV/r)-based regimens.*! DOR compires
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favorably to EFV and DRVt in terms of side effects, DOR-based therapy has not been directly compared
o INSTI-containing combinations for initial therapy. In patients starting their first ART regimen,
treatment-emergent resistance to DOR has been observed.

= EFV 400 mgTRF/3TC and EFV 600 mg/TDF/FTC are now available as generic STRs. In a randomized
trial (ENCORE-1), EFV 400 mg/TRF/ATC and EFV 600 mg/TDF/3TC had similar virologic efficacy.
though EFYV 400 mg/TDF/ATC had fewer side effects, There are insufficient data regarding the use of
EFV 400 mg/TDF/ATC in pregnancy or in people receiving rifampin to recommend its use in these
situations, See the NNRTI section below for considerations regarding the use of these two single-pill
reginiens.

«  Boosted atazanavir (ATV/c or ATV/7) plus ABC/ATC is no longer included in the list of Recommended
Initial Regimens in Certain Clinical Situations because it has disadvantages when compared with other
regimens in this category. In & randomized trial, ATV/T plus ABC/3TC was less potent than ATV/r plus
TDF/FTC in people with HIV RNA =100,000 copies/mL." In a separate randomized trial, ATV/r was
less well tolernted than DRV /"

ir, Tenolovir 2

« DTG plus 3TC is now recommended by the Panel when ABC, TAF, or TDF cannot be used or are nol
optimal. This is based on the resulis of two large Phase 3 randomized clinical trnials: DTG plus 3TC was
neninferior to DTG plus TOF/FTC in terms of virologic efficacy, and no drug resistance was seen in
gither treatment group. ' Longer-term data are needed before this new two-drug regimen is recommended
for most people with HIV,

«  Dther regimens that can be considered are DRV/r plus raltegravir (RAL), as long as a patient’s plasma
HIV RNA is <100,000 copies/mL and CD4 cell count s =200 mm?, or DRV/r plus 3TC, although the
data for this regimen are not as extensive as for other combinations.

»  Lopinavie/dtonavie (LPV/r) plus 3TC is no longer recommended because of pill burden and poor
tolerabality.

Cigneric Antirctroviral Drugs:
« A growing number of generic ARV medications have heen approved by the FDA since the last revision af

these guidelines. In some situations, cost and access are among the factors to consider when choosing an
ARV regimen (see Cosl Considerntions and Antiretroviml Therapy).
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Table 6a. Recommended Antiretroviral Regimens for Initial Therapy (page | of 2)

Selection of a regimen should be individualized based on virologic efficacy, potential adverse effects.
childbearing potentinl and vse of effective contraception, pill burden. dosing frequency, drg-drug interaction
potentml, comorbid conditions, cost. access. and resistance test results. Dirug classes and regimens within
each class are arranged first by evidence rating, and. when ratings are equal, in alphabetical order, Table 7
provides ARY recommendations based on specific clinical scenanos.

Recommanded Initial Regimens for Most People with HIV
Recommended regmens are fose with camonstreted durable-virologic efficacy, favorable lolerability and loxkcy profies, and ease of uss,
INETH plys 2 WRTIs:
Mate: For indwiduals of childbearng potential, see Tatle Bb before prescrbing one of these regimens:
+ BICITAFIFTC (Al)
+ DTGAABCIATO (AlN—If HLA-B*5701 nagative
+ TG phus lenofovietIFTC* (Al for both TAFIFTC and TDFFTC)
« RAL® plus tenalovir i TC? (Bl lor TOFIFTC, Bl for TRFIFTC)

Recommended Inifia] Regimens in Cerlain Clinical Siluations

These regimens are eflective and iodsrable bl have 2ome disadvaniages whan compared with ibe regimens listad above ar hava less
supparing data fram randomized cnical iials, Howewer, in certain cinical sfualicns. cne ¢f these regimens may be prefemed (see Table
7 for axamples),

IS T plus £ NETIs:

Node: For individuals of childbearng pateniial, s2e Teole Bb before prescrbing one of fhese regimans,

* EVG/eenofovie FTC (Bl for both TAF/FTC and TDRFTC)

« RAL* plus ABCATE® (CI)—if HLA-B"5T01 negafive and HIV RNA <100,000 copiesimL

Bogsted P plys 2 NRTl5 (In general boosied ORY is prefered ower boosied ATY)

« [DRVIE or DRVIF plus tenofoirFTC! (Al)

= [ATWIg or ATVIF) plus-tencioarFTCa [BI)

= |0RMc or DRV plus ABCIETE® —IF HLA-B*5701 nagative [BII)

HHRTI glug 2 NRTIs:

« DORTDFYATC (BY) or DOR plus TAFFTC (BHI)

= EFY plug TOFIFTC* (Bl for EFY 600 mgTOFFTC or EFV 600 mgTORATC, Bl or EFV 600 myg plus TARFTE)
» RPYenolmatiFTC® (BIl—5f HIV RNA <100,008 copiesiml and C04 cell count =200 cellsimm?

at o)l K

+ DTG plus 37C (BI]
« DRI plis FAL BID {C1—if HIV RNA <100,000 coplesiml and C04 cell count =200 calisimm’
+ DRI onea daily plis 3TE (€]

Rating of Recommendations: A = Siong; B = Moderale; C = Optonal

Rating of Evidmmree: | = Dala fromm rangomized confreded inaks; I = Dala from weti-tesigned nonrancomzed inals, abservatons colbo!
swchies wilh long-farm cBiical oulcomes, misbive bivavalabyifybosguivalence sludies, or regimen comparsans from andomized swilch
shidhes, N = Expart opion

Hote: Tha bllewing are available a5 coformulaled drugs: ABCITC, ATVG, BIGTARIFTC, DORTOFATE. DRVIc. ORVIeMARFIC, DTG

ABCAITC, EFV 81 magfTOFATE, EFWTDRIFTC, EVGIDTARFTC, EVERTOSFTC, RPVITARFTC, RPVITDRFTC, TARFTC, TOFATC
and TOFIFTE,

VATC may be subsHubed for FTC, or vice versa. ABCATC, TOFATC, TORFTC, and TAFFTC are available as cofommulaied, two-NRT
tablels, and they are slso available =5 pan of vanous STR=. Cosl, access, and availablity of STR formulalions e among the faclors 1o
considar whan choasing betasen 3TC and FTC.

*TAF and TOF are bwo torms of ienclosir approved by the FOW. TAF has fewer bone end kidney toxicities than TOF, while TOF &
assaciated wilh lower lipid levals. Salety. cosl, and access are among e laciorz 1o considar when choosing befwsen these dnigs.

" FAL can ba given as RAL 400 mg BID orRAL 1200 mg [two, Bll-mg tablals) once daily.
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Table 6a. Recommended Antiretroviral Regimens for Initial Therapy (page 2 of 2)

Key to Acronyms: 3TC = amividine; ABC = abacavir; ART = antiretrovinal therapy, ARV = anliretroviral; ATV = atazanavir, ATViE =
alazanaviricobicislat; ATV = atazanaviririlonavir, BIC = biclagravir, BID = wice daily;, CD4 = CO4 T lymphocyts; DOR = doraviring: DRV

= darunavir; DRV = derunavincobicistat DRVIY = danunasinfitonavir; DTG = doluegravir; EFY = edasirenz; EVG = etitagravi; EVGE

= ahitegrasricabicsial; #0A = Food and Drug Administration; FTC = emircitabine; HLA = human leukocyle anligen; INSTI = integrase
ghrand fransfer mhiitor; NNRT) = non-nudlecside reverse transcriptase inhibitor; NRT) = nucleoside reverse ranscnplase inhibitar; Pl =
proteasa intshitor; RAL = reltegravin, APV = ripiviing; STR = single-tablet regimen. TAF = tenafavir alafenamide; TOF = fenofovir disopeood
fumarate

Tahle 6b. Considerations Before Initiating Dolutegravir and Other Integrase Strand Transfer

Inhibitors as Initial Therapy

Pregnancy testing showd be perfemed in those of childbeanng palenial pror (o initkatien of ART [ANll), Prefiminary data suggast that

thers = an incraased nsk of NTOS in infants bom (o woman who Were receiving DTG at the Bme of conceplion.®

Betors Inillag DTG:

* Providers and paople of childbeanng patential should discuss tha benefiis and risks of using DTG, including the possiole nsk of NTDs;
appeopriaie counsaling should be provided so thal the individual can make an informed decision about the use of this drig (Alll).

» ITG shiould not be prescribed for mdividuals:

* VWho ame pragnand and within 12 weeks post-concepsion (Al ar
+ ¥ho eme of childbearing potential and planring to become pregnant (ANl); or
+Who e of childbeanng patenilal, seosally active. and ot using efisctive contracaption (Al

* For those who are using affecive contraception, a DTG-bazed regimen can be conzidered afler weighing the rsks and benefils af DTG
use wilh the individual (BT,

+ [t is nat Yt known whether other INSTEs pose & simiar nsk of NTDs {8, 2 class eflect),

« The chamica strucius of BIC |s 2milar 1o DTG. Thene ane no salety data on the use of BIC arcund the time of concaplion. For those
who are of childbearing potential, bul whio are not pregnant. an approach simiar o that cutiined far DTG shauld be'tiscussad balon
considamng tha use of BIC-containing ART (All).

+ In a person who is pregnant. BIC is not recommended because of insufficient safety data (Alll}

+In & person wha is pregnant, EVGit |s also not recommended because low EVG concanirasions have bean reportec wian this drug =
qiven during the sacond-and shird inmestars (A"

+ Amang those wha recsived RAL during pragnancy, the rate of fetal malformations is within the expected range for pregnency outcomes
in ihe Unifed States; howeser, data on RAL usa during the Brst inmestar s Imited bo fewer than 300 delivenas, &s || s curently nol

known whather the association between DTG and NTDs represents a dass effed, this potential isk shauld be discussed with people of
chidbaaning potental who prefer an INST]-containing regimen.

Rating of Recommendalions: 4= Strong, 8= Moderale: C = Opbanal

Rating of Evidence: | = Dala frivm randamized camtrolled frals: 1 = Oala from well-desgned nonmndamized tnals, obsenationa calor
shuties wilh lang-form cliimical pufcames, relafive biogwaizbillpbisequivelance didies, or ragiman compeisans from randomized swifeh
sldigs! N = Experl apnign

Key lo Acronyms: ART = anliretroviral therapy; BIC = bictegravin DTG = dolubegravin EVGIE = elvitegravicicobicistat; INSTI = integrase
sirand ransfer inhiblior; NTD = neural tube delect; RAL = rllegravir

Selecting an Initial Antiretroviral Regimen
For most patients, initial therapy should be with two NRT1s combined with an INSTL in some individuals, a
combination of an NNRTI or RTV- or COBl-boosted Pl should be considered (see below),

Choosing Between an INSTI-, PI-, or NNRTI-Based Regimen

The choice between an INSTI, PL, or NNRTI as the third dreg i an initis! ARY regimen should be guided by
the regimen’s efficacy, barrier to resistance, adverse effects profile, convenience, comorbidities, concomitant

Grdeines for the Use of Anfrelrowirar Agents m Agulls and Adolescents with Hil F-5
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medications, and the potential for drug-drug interactions (see Tables 7 and 9 for guidance). The Panels
Recommended Initial Regimens for Most People with HIV as listed in Table 6a include one of three INSTIs
{BIC, DTG, or RAL) plus two NRTIs. For most patients, these INSTI-containing regimens will be lughly
effective and have relotively infrequent adverse effects and few drog interactions. In several head-to-head
comparisons between boosted Pl-contaiming regimens and INST-containing regimens., the INSTwas better
tolerated and caused fewer treatment discontinuations,' '

Among the INSTI-based regumens, RAL-containing regimens have the longest chlimical experience, and they
have been shown to have durable virologic efficacy. However, these regimens have a higher pill burden than
BIC- and DTG-containing regimens. RAL also has a lower barrier to resistance than BIC and DTG, In clinical
trials of ART-naive patients who were receiving BIC- or DTG-based therapy, resistance has not been seen

in patients experiencing virologic failure. and transmitted resistance is rare. Because of its hgh barrier 1o
resistunce, DTG may be considered for patients who must start ART before resistance est results are available
(c.g, during acute HIV mfection, and in the setting of certain opportumstic infections), BIC may also be
effective in this setting, but there is less ¢linical expenience with it then with DTG, BIC-based regimens have
been shown to be noninferior to DTG-based regimens in clinical trials*® DTG is not recommended as initial
therapy in those who are pregnant and within 12 weeks post-conception, or in those of childbeanng potential
who are planning to become pregnant or who are sexually active and not using effective contraception. The
safety of BIC use in mdividuals of childbearing potential who desire pregnancy is unknown.

In the category of Recommended Initial Regimens in Certain Clinical Situations, EVG-based regimens have
the advantage of being available as STRs. However, these regimens have the potential disadvantages of a
lower bammier to resistance than DTG or BIC and, importantly, a greater potential for drug interactions beciuse
EVG is combined with COBL a strong CYP3A4 inhibitor. PK-enhanced, Pl-based regimens are also effective
in ART-naive patients, bul. like EVGic-based regimens, they also carry the same disadvantuge of inereased
drug internction potential. For those individunis in whom ART needs to begin urgently before resistance

test results are available, boosted DRY may be an appropriate choice, as there is a low rate of transmitted PT
resistance. il has a high barrier 1o resistance. and there 18 a low rate of trealment-emergent resistance, DRV /of
TAF/FTC is now dvailable as an STR. Boosied atazanavir has relatively few metabolic adverse effects in
comparison (o other boosted-PI regimens; however, in a randomized clinical trial, ATV/r had a higher rate

of adverse effect-associated drug discontinuation than DRV or RAL." In a substudy of this trial. and in a
separate cohort study, ATV use was associated with slower progression of atherosclerosis, as measured by
carotid anery intima medial thickness "' Large observational cohorts found an association between somie
Pls (DRV /1, fosampronavir [FPY], imdinavir [1DV], and lopinavir/monavir [LPV/r]) and an increased risk of
cardiovascular events, while this association was not seen with ATV Further study 15 needed.

NNRTI-based regimens (which include DOR, EFV, or rilpivinne [RPY]) mav be optimal choices for same
patients, although these drugs, especially EFV and RPY, have low barriers to resistance, The emergence

of resistance at the time of virologic failure has been reported with DOR. EFV has a long track record of
widespread use and is considered safe in persons of childbearing potential, and its minimal PK interaction
with rifamycins makes it an attractive option for patienis who require concomitant treatment for mberculosis
(TB). Most EFV-based regimens have excellent virologic efficacy, including in patients with high HIV RNA
{except when EFV is used with ABC/ATC), however, the relatively high rate of central nervous system
{CNS)-related side effects reduces the wierability of EFV-based regimens. RPV has fewer adverse effects
than EFV. is available as one of the smallest tablet sizes among STRS, and has a favorable lipid profile.
However. RPY has lower virologic efficacy in patients with high baselne HIV BENA levels (> 100,000 copes/
mL) and low CIM counts (<200 cells/mim’). DOR is now approved for use in ART-naive individuals with
HIV. It is available both as a single-drug pill to be used with two NRTIS and a8 part of an STR that also
inzludes TDF/3TC, Both formulations are taken once daily without regard to food. In mndomized trinls,
DOR was noninfenior to both EFVY dnd to DRV/r when either of these drugs were taken in combination with
two NRTIs. DOR has CNS tolerability advantages over EFV and favorable lipid cffects when compeared

Guidaines for the Use of Antvelrovical Agens n Aduits and Adolescants with HIV -7
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with hoth DRVt and EFY It alsg has fewer potential drug interactions than EFV or RPY, and, unlike RPV,
virologic cffects are not compromised in those with high HI'V RNA levels and low CD4 cell counts.

In those patients who cannot safely be prescribed a combination regimen that contains two NRTIs, there are
now seversl two-drug treatment options. DTG plus 3TC is an option when ABC, TAF, and TDF cannot be
used or are not optimal. Two randomized trials that collectively enrolled =1,400 participants with baseline
HIV BNA levels <500,000 copies'mL compared DTG plus 3TC to a three-drug regimen of DTG plus TDF/
FTC. At week 48, DTG plus 3TC was noninferior to DTG plus TDEFTC in terms of virologic efficacy,

Mo treatment-cmergent resistance was seen in cither group,”™ Another option that can be considered is

the combination of DRY/r (once daily) plus RAL {twice daily), but this combination can only be used in
those with baseline CIM cell counts =200 cells'mm® and HIV RNA levels <100,000 copies/mL.™ A small,
randomized trial indicated that once-daily DRV/r plus 3TC had similar efficacy to DRV/r plus TDF/3TC.
although this study has yet to be published ™

Factors to Consider When Selecting an Initial Regimen

When selecting a régimen for an individual person with HIV, a number of patient- and regimen-specific
characteristics should be considered. The goal 15 to provide a potent, safe, olerable, and casy-to-adhere-1o
regimen [or the patient m order to achieve sustained virologic control. Some of the factors to consider during
regimen selection can be grouped into the categories hsted below. Table 7 includes recommendations for
regimens to use in specific clinical scenarios.

*  Pretecatment HIV ENA leve] (viral load)
= Pretrestment CDd count

*  HIV genotypic drug resistance test results. Based on current rates of transmitted drug resistance to different
ARV medications, standard genotypic drug-resistance testing in ARV-naive persons should focus on testing
for mutations in the reverse transceriplase (RT) and protease (PR) genes. If transmitted INSTI resistance is a
concern, providers shoold consider also testing for resistance mutations to this class of dregs,

* HLA-B*3701 status. Those who are positive should not receive ABC.
* Individoal prefercnces
«  Anticipated adherence (o the regimen

ific

*  Cardiovascular disease, hyvperlipidemis, renal disease, liver disease, osteopenia/osteoporosis or conditions
nssociated with bone mincral density (BMD) loss, psychiatric illness, newrologic disease, drug abuse or
dependency requiring narcotic replacement therapy

*  Pregnancy or those with the potential to become pregnant. Clinicians should refer to Table 6b and the
latest Mferimntal Cindelines for more detailed recommendations on the safety and effectiveness of ARV
drugs during conception and throughout pregnancy.

*  CUoinfections: hepatitis B virus (HBV), hepatitis C virus (HCY), TB

5

*  Hegimen's barrier to resistance

spific Considerations:

»  Potentinl adverse cffects

«  Known or potential drug interactions with other medications {see Dmui-Dioug Ditersctions)

»  Convenience (e.g., pill burden, dosing frequency, availability of fixed-dose combination (FOC)
formulations, food requirements)

* Costand access (see Cost Considerations s Antiretron irnl Therapy)

Guwdelines for the Use of Anfvelrowiral Agents i Aduits and-Adclasoenis willy Hil -8
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Table 7. Antiretroviral Regimen Considerations for Initial Therapy Based on Specific Clinical Scenarios

{page | of 4)

This table provides guidance 1o clinicians in choosing an initial ARV regimen according to various patient
and regimen characteristics and specific clinical seenarios. When more than one scenario apphes to a person
with HTV, climcians should review considerations for each relevant scenario and use their climcal judgment
to select the most appropriste regimen. This able is intended to guide the initial choice of regimen. However,
if a person 15 doing well on a particular regimen, it is not necessary to switch to another regimen based on the
scenanos outhned o this table. Please see Table 9 for additional information regarding the advantages and
disadvaninges of particulur ARV medications.

MNote: Preliminary data suggest that there may be an increased nsk of NTDs in infants bom (o those who wene
receiving DTG af the time of conception.”” Uniil more information is svailable, clinicians should review Table
Bb for further guidance before prescribing an INSTT to a person of childbearing potential,

Patienl or
Regimen Clinical Scenario Consideration(s) Ratiznale/Comments
Characterisfics
Pra-&RT CO4 cell cound <200 | Do Mot Use the Following Regimang: | A higher rate of virologic failere hes been obsared in
Charactoristies | cellsfimm? + RPY-hased regmens thege with low pretreatment C04 call coumnts.
= I:th.'nr plua. RAL - e,
Hi vHN.ﬂ.*amEI 060 : ] ngher rales nTwﬁnmcmum harve bean chsarved
coplasiml A le.‘l I:IHEI:I regimens in harse with high pretreatment HIV RbA levels.
v ABCIITC with EFV or ATV
HLA-B'5701T pl:tﬁﬂlm Do not use ABC- mnhlnhg raglmnnu ABC hyparsmsllwlty a nn'ranllal:-' fatal reactian,
o rEsall unknown is highly essociated with the presanca of the HLA-
il T L o |Est0ramele.
ARV should be started | Avoid HHHTi-hasm mglmam; Transmitied mutaticns mmwrlng NNRTI resistance
biefore HIV dug are mora [ikely {han mutetians assodated with Pl or
resistance results | Avoid ABC. INST] resisiance.
are wvailabie (8.9, I | Recommended ART Riegimeny: ;
HLA-B*57 results nsay nol be avaitabie rapidhy.
apersonwihaoute | ok o BRie) plis tenalnvieiFTC : !
HIV} orwhen rapid | DTG plus henafavirVFTC Transmitted resistance to DRY and DTG i rare, and
mlﬂﬂﬂﬂ'{;':fﬂﬂﬂi fiese drugs have high bamers 1o resislance.
warran
Refier 1o Table 6b lor further puidance befons infiabing
DTG in persans of childbearing patential.
ART-Specific | A 1-pill once-daiy STR Oplipns as inltial ART Inghide: Do nat use RPV-based regimens it HIV RNA s
Characieristics | regimen i desired « BICITAFIFTC #100,000 copies/mL and CO4 call count is <200imm".
« DORTDFATC Da nal iza DTGIABLATE if patient i HLA-B"5T01
« ORWICITARFTG T,
* DTG/ABCATC Rifer fo Tabls &b for further guidance before initiafing
* EFVITDFIFTC an IMETI In parsons of chikibeanng pobantlal
* EFVITORTC Bee fppsndu 8 Tabie 3 for ARY dose
* EVGIETAFFIC recormmendafions in the setting of renal mparment.
« EVGEITIRFTC
* RPVITAFIFTC
« APWTOFFIC
Food effects i ken With Oral bigavailability of these regimens is noi
Besard o Food: significantly afactad by food,
* BIC-, DOR-, DTG, or RAL-based Rifar 1o Table 66 for furiher gudance befare inltiating
FgImans an INST! in parsons of childbesring polentisl

Gligeings for tha Use af Aptretrowes Agents i AOUs 80d Aoescenis sl qil
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Table 7. Antiretroviral Regimen Considerations for Initial Therapy Based on Specific Clinical
Scenarios (page 2 of 4)

Patands on INSTHDaged regimens who
have pra-existing psychialric condifions
ghould be closely moniored

Some ARVE are contraindicaled and
gome paychiaine medicaions need dase
atjustments when coadministarad with
cartzmn ARVE,

Patient or
Regimen Chinical Scenario Caonsidaration{s) Ratlonale/Commants
Characteristics
ART-Specific Faod afacis, Bt i i e Take + | Feod improves abacrption af these regimens, RFY-
Characteristics. | contirued " Awf,_u,,qwr,:_ham mﬂi'r'-ﬁhﬁ containing regimens should be fasen with ai least 390
covifinued calanas of food,
* ORVir- or DRV/e-based regimens
« EVGIGITAFIFTL®
« EVGITORFTC®
. HF'U-hmq I'Hﬂh"-n‘?a'l_! . . ra i e ol
Regi T: Food incraasas EFY nbsnrp[inn. and mag,-' increase
Empky Snmathy CHE side efiects.
+ EFV-based regimens
Presence Clironic kidrisy Avoid TOF unless the patient has TOF hes bean associated wilh praxima ranal
ol Other dizease (definedes | ESRD. Use ABC ar TAF. tubsilopathy, Hagher raties of renal dysfunction have
: et vielrng: TOF i skt
Conditions Gl =80 mlimin) ABC: iy b ised I paiient s HLA: mnm;nﬂmn uerI:g in conjunclion
B5701 negative. if HIV RNA=T00,000 : :
capiesiml, do not e ABCITE plus A adjusted gose of TOF can be used in patienis
{EFY or ATV, with ESRD or in thase who are on hemodialysis.
Rafer o Appen for specific dosin
TAF may be used TCICI 30 mUmin, | o AU S T8 & or speciic dosng
Cansider avaiding ATV. TAF has less impact on reng fimctaon &nd loiver ratas
ART Uglions When ARC, TAF e TOF | oF profeimuria than TDF
Lannot be Used ATY has been assoclaisd wilh cheone kidney disease
+OTG pls3TC in some observational shudies,
* DRVIF plus- 3TC ABC hias not baen assacistad with renal dyshunction.
DRV plus RAL (il CO9 ced oo =300
etz and HIVRRS <$000000 f Fafer o Table 65 far Rirther guidance before miliating
copies/mL) an INETI In pﬂ{mu!dﬂdhamrq potential,
Liver disease with ‘Some ARV arecunlrmﬁmtaucrmay Referto Appereiis &_Tate & far spaalﬁ: :lusln-g
grrhasis ne.quure dosage modificalion mlpaﬂanls recommandafions
e e Patienls witl cirlozis should b carefully svakiated
i g = el R R s e e i g hy'ar_l Expart in in aduanuad Intar drsaase !
ﬂsta:purusls Avoid TOF, TOF Is assmﬁted vmh ﬁaum&s in HMD ak;lng
with ranal fibuilopalhy. urine phosphate wasling, and
e resudtant osteomalasia. TAF and ABC are associated
ABC may be uged T patent is HLA- with smaller decines in BMD than TOF.
B*5701 negative: i HIV RNA 100,000
copiesiml, do not use ABLATC plus
Paychiginc Hneﬂas I:nnsider avnidlr!g EF'F-m'd HP‘I.I'- EF'I.I' and HF"'-’ can B.l;aEElrIJ-EIIE pq.ncruamc sjrmpll:l'ns
based regimans, and miay be assosated wilh suicidality,

INSTI5 hewe besn essocated with adverss
naumpsychialns affects n some retrospective cohor
studieg and c3se senes.

See tha dneg-dnig mtaracSon tablis (Tables 1,
180, and 1545 for dosing recommendafions whan
drugs usad for peychialnc illnesses am used wilh
centaln ARV,
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Table 7. Antiretroviral Regimen Considerations for Initial Therapy Based on Specific Clinical
Seenarios (page 3 of 4)

Patient or
Regimen Clinical Scenario Consideration(s) Rationale/Commeants
Characteristics
Presance HAD Avold EFV-based regimens If ERV-redated newropaychialnc effects may confound
of Diher possible. assessment af ART's beneficial effacts on
Eﬁ::ﬂns. Favar DTG- o DRV-basad regimans impronvament of HAD-refaled sympbams.
There i a iheoretfcal CNE panetration advaniage of
I'.'IFG-— ar DH"J-'JEEE’I.‘] rammens

traadmant far opinid
dependence

High eardac rigk

Cardiac OTc interval
prefongaton

|||||||||||||||||||||||

Pafianis with h'lmr'_r
of poor adhereni o
non-ARY medicatans
or incansstenl
Engagement in cane

ﬂpiuld'nﬂhdrmm!mymrw’MﬂEF\u‘
i injtiated in pakenis who are on & skable
dose of mathadana.

Clinical moniting s recommended,

a5 madications used io ireat apioid
dependence may need ip be-adjuated in

EF'I.n' nxlur.'u metadans m&ntrm and mn‘y
lesd o wilhdrawal symploms,

Sae |he drug-drug interacSion lables (Tahles 195,
186, and 15d) far dosing recommendations.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Congider avalding ABC- and LPAIr
-based regimans,

IF'a boosbed Piis thi dasired option,
an ATV-besad regiman may have
advantages oves 3 DRV-bazad repman

BIC-, DUR:, DTG-, RAL-, or RPY-bazed
regimens mey be considered for hose
wish high cardiac rigk,

oy gl

{:-:lns.rda: a'mﬂing EF'u'- or FlF"I.I' hasad
regimens il patend i faking othes
madications wih knmen nsk of Torsades
de Paintes, or in patents al higher sk of
Tursalies EIB letea

lbircizara iy i .
w iaterd vith Dvallaicaniar
+Phr or Plic

*EFV

* EVGie

BIC. DOR, DTG, RAL, and RPY hase
#a-:ag[ IHJI:I -Bl'lal:ﬂs

[EEEE LT E R

Consider using reg:rnams'ﬁﬂta boosted
Plor 0T,

BIC also has a high barmer to resisiance,
bl Fhens is currantly no data 'on i

efficacy in ihis populabion

sl e s

An Inpragsed CV gk wilh ABC has been obsereed In
soma studigs.

Dosensalional cohor sidies néparied an assodialicn
batween same Plis [DRY, 10V, FPY, and LPYIr) and
a1 |ncraased risk of GV events; this risk has not been
gean with ATY (se2 fext), Further study is needad,

BiC-, DOR-, DTG-, RAL- or RPY-basec regmens
heava mona favorable lipsd profies than olber
regimans, alihaugh evidesce on whalher fhis
imgroeas GV oicomes 5 lacking.

Ratzr o Table Gb for furdher guidance before initiating
an STl n persons of chidbaanng polental,

-------------------------------------------------------

High EFY ar RFY concenirations may cause OT
psangation,

e . B e Bl e e 0 B e e e B

TDF haﬂ.uaen asmted with lower bpld kaveds ihan
ABLC or TAF,

Rabar i Tabls b foe further quidance badore inlliating
an [NST] in persons of chidbearing potential.

-----------------------------------------------------

These regimens have a high genetic bamier o
rasistance.

Rafar o Table B for further guidance belord iniliating
an INSTI in persons of chidbearing potential

Furdaings for e Lise of Anprerowrgl Agants n ASUTs and Acomescenis with il
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Table 7. Antiretroviral Regimen Considerations for Initial Therapy Based on Specific Clinical
Scenarios (page 4 of 4)

Pilc or P BIC, EVIG, DORL RPY, o
THF,

¢ EEY gan b used withoul doss
adjuziment.

o [F RAL ks used, Increase HAL dose fo 800
mig B0 Do not use onea-daiy FAL

* Lise DTG at 50 myg B0 dose only
in pationls wihow selacted [MSTI
mutations (refer o proguct tabel),

Patiant or
Regiman Clinical Scenario Consideration(s) Rationale/Commants
Characteristics
Prasance Fragnancy Lin& mare mnfarmakian i5 evailable, do not initiate a DTG-based regimen for those who ae
of Dther pregnant and within 12 waeks post-conceplion, becalss preliminany daka suggest that ihere
Conditions is &n increased nisk of NTDs in infants bom to those wha wene receiing DTG at the tima of
continued Goficapian i
Redar o Talis b and s Pednngil Suidilie foe lurthe guklancs op ARV uzs dirng
....................... s o R By S A o K A 0
Fafiants of anhl’unnman m'-aunm do rlnﬂrltlt:hu DTG-baged riglmln In these pnulhnts
childbearing patential | becausa praliminary data suggesi thal thene is an increaszed fisk of MTDs in nfans bom (o thoss
whix are planning to | who were recelving DTG al the tme of conception. 7
or who are muagu, Reder o Talde Bl for fisther guidance before Inisiating an INSTI
aclive end nof is=ing
affeclive confraceplon
Presence of HEY infeclicn Uise TDF & TAF, with FTG or 3TC, TOF, TAF, FTC, and 3TC are active aganst both Hy
Coinfections whenavar possible. and HBY. 3TC- or FTC-associabed HBY muisfions
. AN g rapldy when these drigs anused
L TOF gnd TAF Are Conlraiodcaled | oyt another dng ha s acive sgainst HBY
¢ For traalment of HBY, usa FTC or 3TC
with entecavir and 8 suppressive ART
_______________________ egimen (sea HEVHIY Loinfeclingl. T e e Ty et ko e
HCY Irealmend He!erh:l rer-nmrnendmuns in HEW! "|:. Cairee ,. 3, 0, with special attenion to poiental inkeractions
rn-uulmd 3 | batween .ﬁﬁ'n’ / drups mdrl-rlt:*.f drugs. 35 s e e
Treating T8 daeaae TaF anr.l Hrl: are nol rm:ummended Hlfamyur:s maqr srgnlrr:mli;-' reduce TAF and BIC
villh rifarmrcng with any rifamycin-containing BEPISLNgs.
g, Rifampin is 8 strong inducer of CYP3A4 and
| Ritampin is Used’ LET1AT enzymes, causing significant decreases in
+ The follcwing are not recommended: concentrations ol Pls. IN3Tls, DOR, and RPY.

Rifampin has a bess synificant efacd on EFY
concentration then on the concentrations of other
MMRTIs, Pls, and INSTIS,

Fefier o Table 5b for furibar guidance babare initisting
an INSTI in persons of childbearing peientis,

See the drug-drug intaraction tablas {Tahles 15,
160, 183¢, 194 amd 18a) and TEVHIY Conlaclion foe
information on ARV use with rifarmycins.

" TAF gnd TDF are two approved forms of tenofavir, TAF has fawer bone and kedney toocies than TOF, whereas TOF is assocated with kwer
ik leveds, Safely, cost. and access s amang ha faciors to considar whan choosing betwaen 1hasa dugs,

Key to Acronyms: 3TC = lamivuding; ABC = abacadr, ART = anliretraviral Sherapy; ARY = antiretroral ATY = atazanavin ATVIe = atazanawif
cobicistat, ATVIr = atazaravirritonavir, BIC= bictegravir; BID = twice daily; BMD = bana mineral density; COBI = cobicistat, CO4=C04 T
lymphocyta; CHE = ceniral nervous sysiem: Crll = crealining clearance, CV = carliovascular, CYP = cylochrome P; DOR = domwinng, DRY

= danunavir; DRV/c = denunavirioobicistat; DRVIr = danmaviriitanavir, DTG = dofulegrevir, EFY = efavirenz; ESRD = end stage rengl disessa)
EVG = ghvilegrasir, EVGIc = elvitegravincobiciztat; FPY = fosamprenavir, FTC = emiriciiabine. HAD = HiV-aszociated diesnantia: HBY =
hepalilis B virus, HCY = hepaStis C vins; HLA= human laukocyte entigen; IDV = indingsir; INSTI = inegrase-sirand fransfier inhibitar, LPY =
lapingir, LPVY = opinavinitonasr, KNETI = non-nuclaosida reverse ranscriptasa inhibior; NTD = neural lube defect, Pl = proleazs inhibdor,
Pliz = cobicistat-boosted proteasa inhibser, Plir = monavir-boosied protease inhinitor RAL = raltegravir; RPY = rilpiviring; RTV = ritoravir;

TR = gngla-able regimen; TAF = tenalovr alzlenamide; TB = lubarculosis; TOF = lenoloar discorml fumarate; BGT = uridine diphosphate
glucuronosyliransferase

Gindatines for the Use of Anhrerowral Agents w1 Aduls and Adoiescems with HiY
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Characteristics of Antiretroviral Drugs Recommended for Initial Therapy

The following sections provide detailed information regarding the charsctenistics, clinical trial results,
adverse effects profile, and the Panel’s recommendations for ARV drugs that are recommended as initial
therapy for persons with HIV.

Dual-Mucleoside Reverse Transcriptase Inhibitor Options as Part of Initial Combination

Therapy

Table 8a. Characteristics of Dual-Nucleoside Reverse Transcriptase Inhibitor Options Recommended
for Antiretroviral Therapy-Naive Patients

ABCATC TAFIFTC TOFIFTC TOFRTC
Dosing O dady Cincea. daily Once daiy Dnce daly
Frequency
Avallahle + RRCATE «TAF 2B mgiFTC + TORFTC * TORATG
Coformulations |, GTEABCHETE «BICITAF 25mglFTC | +EFVITDFFTC « DORTORTC
ol  DRVIGTTAF 10 mglFTC | + EVGITORFTE +EFV 600 myTOFATC
EVGIGTAF 10 mg/FTC | »RPVITORFTC * EFV 400 mg/TDFETG
~RPVITAF 25 mp/FTC

Adverse ABC: TAF: IDE: IDE:
Effects +HSR to ABC is assosiated | « Renal insufficiancy, » Renal Insufficiency, « Renal insufliciency,

with the prasencs of HLA- prawimal ranal prosemal renst provimal renal

B*5701 alleda bulopathy (less fubdapathy fuhubapathy

+ Incraase In GV avents is fraquent than with TOF} |+ pacreass in BMD + Dacrease in BMD

associatad wilh ABC use * Decreese in BMD (255 | + Renal and bone toxicity | + Renal and bone tosiciy

in same, but not all, cohart than with TOF; similar are axacerbated by are exacerhated by

stidies b ABC} pharmacalogic boasters | pharmecologic boosters

FTC: Nai pigmeniaion R

Dther + Perform !-ILA-E'EIH‘I testing | Aloused for HEV irealment. Disconbinwation may precipilate flair of HBV.
Famdny mnﬁaﬁfﬁ :;g ; See Apgendiz B Teble £ for dose recommendations in patisnis with renal

and add ABC to alargy kst | INSufciency,

+ [T HIV RNA >100,000 copies
il use only with DTG

Key to Acronyms: 3TC = lamivudine; ABC = abacavir, ART = antiretroviral thesapy; BIC= bictegravir, BMD = bone minesal density;
CV = cardigvascufar; O0R = doraviring; DRV = darumavir, DRVt = danmaviricobicistat, DTG = dolulegravir; EFV = efevirenz; EVG
= ghvitagravir; EVGs = elvilegrasinicobicszial; FTC = emincilabine; HBY = hapasie B ving, HLA = human leukocyte anfigen; HSR =
hypersansilivity reacsian; NRTI = nucleoside revarse franscriptase inhibitar; P| = proteass inhibitor; RPY = rilpiviring; STR = single-iables
ragiman: TAF = fencioir dfaferamide; TOF = tenolosir discproal fumarale

Guigennes for the Jse of Anireirowral Agents in AgUs ang Agolsscenis withh Hil
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Summary

FDA-approved NRTIs include zidovadine (ZDV), stavodine (d4T), didanosine (ddl), ABC, TDF, TAF, 3TC,
and FTC. Older NRTIs (ZDV, d4T, ddi) are no longer recommended for use in clinical practice in the United
States due o high rates of serious toxicities, including bone marrow suppression from 20V use. Other
taxicities that mainly oceur due 1o mitochondrial toxicity may lead 1o myopathy, peripheral neuropathy,
hepatic steatosis, lactic acidosis, and lipoatrophy. The incidence of these complications is much lower with
3TC, FTC, ABC, TDF, and TAF than with older NRT1s %%

ABCATC, TAFFTC, TDFATC, and TOEFTC are NRTI combinations that are recommended for use as
components of initial therapy. Table 6a provides recommendations and ratings for the individual regimens.
These recommendations are based on the virologic potency and durability, short- and long-term toxicity,

and dosing convenience of these drugs. TAF and TDF are two approved forms of tenofovir, TDF has been
associated with bone and kidney woxicities, especially when used with a pharmacologic booster.™ TAF is

less likely 1o cause kidney and bone toxicities than TDF. TDF is associated with lower lipid levels than TAF.
Safety, cost, and sccess are among the factors o consider when choosing between these drugs. ABC/ATC and
TDFATC are available as generic formulations.

Clinical Trials Comparing Nucleoside Reverse Transcriptase Inhibitors

Abacavir/Lamivudine Compared to Tenofovir Disoproxil Fumarate/Emtricitabine

Several rmndomized controlled tmals in ART-naive participants compared ABC3TC to TRF/FTC, cach
administered i combination with a third ARY drug'***3" {sec also the discussion in the DTG section). '

«  The ACTEG 3202 study, a randomikzed controlled trial in > 800 participants. evaluated the eflicacy and
safety of ABC/3TC and TDF/FTC when each was used in combination with either EFV or ATV In
patients with haseline HIYV RNA > 100,00 copies/ml., there was a significantly shorter time to virologic
fatlure with ABC/3TC than with TDF/FTC regardless of whether the third active drug was EFV or
ATVIR' In the HEAT study, 688 participants reccived ABCATC or TDFFTC in combination with once-
daily LPV/r. Virologic efficacy was similar in the two study arms, mcluding ina subgroup with HIV
RMA =100,000 copies/mL *"

+  The ASSERT study compared open-label ABCATC with TDF/FTC in 385 HLA-B*5701-negative, ART-
naive patients; all participants also received EFY. The primiary stady endpoint was renal safety of the
regimens. Al week 48, the proportion of participants with HIV RNA <350 copies'mL was lower among
ABC/ATC-treated participants than among TDF/FTC-treated participants.

Tenofovir Alafenamide Compared to Tenofovir Disoproxil Fumarate

«  Two randomized double-blind Phase 3 clinical trials compared the safety and efficacy of EVGIe TDF/
FTC and EVG/eTAFFTC in 1,733 ART-naive adulis with estimated glomerular filtration rate (eGFR)
=30 miSmin
* TAFTFTC was virologcallv noninfenor to TDF/FTC at week 48 (92% vs, 90% of participanis achieved

plasma HIV BNA <50 copres/mL, respectively),” but TAFFTC was superior to TDF/FTC a1 week 144
[84.2% vs. 80%), largely driven by a higher rate of treatment discontindation in the TDF arm."

» Participants in the TAF arm had significantly smaller reductions in BMD at the spine and hip than
these in the TDF arm through 144 weeks." They also had less pronounced changes in eGFR and
renul biomarkers and fewer clinically significant renal events through week 96 Conversely, levels
of fasting low-density lipoprotein (LDL) cholesteral, lugh-density lipoprotein (HDL) cholesterol, and
Inglycendes increased more in the TAF group than in the TDF group at 96 weeks, with no change in
total chalesteral to HDL ratin.™

Gidelings for the Lise of Anfirelrowiral Agents in Aduils and Adoiescants walfy HIY F=1d
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+  Two randomized studies have compared the safety and efficacy of TAF/FTC to TDF/FTC each
adminmistered in combination with boosted DRV in ART-naive subjeots:

* A Phase 2 studv of coformulated DRV/e plus TAF/FTC versus DRV/¢ plus TDF/FTC demonstrated
similar virologic suppression rates in both arms (75% vs. 74%) in treatment-naive patients.” In the
TAF amm, fewer participants developed proteinuria. Changes im BMD were also less pronounced
among these participants

* The AMBER study randomized ART-naive participants o recerve either coformufated DRV TAFTFTC
or DRV/c plus TDFFTC. AL48 weeks, HIV RNA <50 copies/mL was achieved in 91% of the DRV/e/
TAF/FTC participants versus 88% of the DRV /¢ plus TDF/FTC participants, Parficipants in the TAF/
FTC amm showed less decline in hip and spine BMIY and eGFR than participants in the TDF/FTC am.™

«  One analvsis evaluated data from 11 randomized trials that compared the virologic efficacy, trequency
of renal events, and bone density changes associated with the use of TDF or TAF when either drug
was tnken with or without PE boosters (RTV or COBI). There were no significan! differences between
umboosted TDF and TAF in terms of virologic efficacy or in the number of participants who discontinued
regtmient dus W renal or bone adverse events or fractures. However, bone- and renal-related loxicihes
were more pronounced when TDF was used in combination with RTY or COBL*

»  To assess the ability of TAF to maintwin HIV and HBY suppression, 72 paticnts with HIVVHBY
coinfection who had HIV RNA =50 copies/'mL and HBY DNA <9 log 10 IU/mL on a smble regimen
were switched to EVGIo/TAF/FTC.* In this study, 6% of participants were on a TDF/FTC-containing
regimen prior o the switch. Key results ol the study showed that:

«  Those who switched to EVG/ioTAFFTC maintained HIV suppression: 94.4% and 91.7% of
participants a1t 24 and 48 weeks, respectively. At 24 and 48 weeks, 86, 1% and 91, 7% of participants
had HEV DINA <24 |'|Jg]". IL/mlL,

«  Decreases in markers of proximal tubular proteinuria and biomarkers o bone tumover wene seen in
those who switched 1o EVGeTAFFTC ™

Dual-Nucleoside Reverse Transcriptase Inhibitor Choeices (In alphabeticsl order)

Abacavir/Lamivadine (ABC/3TC)
ABC plus 3TC has been studicd in combination with EFY, several Pls, und DTG in ART-naive patiems, '™

Adverse Eifects

Hvpersensitivity Reactions:

= Clinically suspected hypersensitivity reactions (HSRs) were observed in 5% to 8% of individuals who
started ABC i clinical tnals conducted before the use of HLA-B*5701 testing, The nisk of H5Rs is
highly asseciated with the presence of the HLA-B*3701 allele; approximately 50% of HLA-B*5701
positive patients will have an ABC-related HSR if given this drug "' HLA-B*570] testing should be
done il the use of ABC is being comsidered. In s patient who lests positive for HLA-B*5701, ABC should
not be given and ABC hypersensitivity should be noted on the allergy list. Patients who are HLA-B*5701
negative are far less likely to expenence an HSE, but they should be counseled about the symptoms of
the reaction. Patients who discontinue ABC because of a suspected HSR should never be rechallenged,
regardless of their HLA-B*5701 siatus,

Caveliovgsomiore Risk,

= Anassociation between ABC use and myoeardial infarction (M) was first reported in the DA study.
This large, multinational, observational study group found that recent (e, withim 6 months) or current
use of ABC was associated with an increased risk of M, particularly in participants with pre-existing
cardiac risk factors, "™

Guigeinas for the Use of Antireiroviral Agenis in Aguits and Agoiescents witlhh Sl F15
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*  Since the DUAD report, several studies have evaluated the relationship between ABC therapy and
cardiovascular cvents. Some studies have found an association "™ Others, including an FDA meta-
analvsis of 26 randomized clinical trials that evaluated ABC. have not, '%*#

* An analysis of data from NA-ACCORD found that use of ABRC in the previous 6 months was associated
with an increased risk of both type | and type 2 Mls afier adjusting for cardiovascular disense nsk factors.™

¢ Mo consenses has been reached on the association between ABC wse and M risk or the moechanism for
such an association.

Diher Factors and Considerabions:

«  ABC/TC is available as a coformmiated 1ablel and as o coformulated STR with DTG,
« ABC and 3TC are available separately and as a coformulated tablet in generic tablet formulations.

*  ADC does not cause renal dysfunction and énn be used instead of TDF in patients with underlying renal
dysfunctiom or in those who are at high nsk for renal effects. Mo dose adjustment is required tn patients
with renal dysfunction.

*  ABC should only be prescribed for patients who are HLA-B*5701 negative.

* (n the basis of clinical trial safety and efficacy data, experience in clinical practice, and the availahility of
DTGABCATC as an FDC, the Panel classifies DTG/ABC/STC as a Recommended Initial Regimen for
Most People with HIV (A1) (see the discussion of DTG in this section regarding the clinical efficacy data
for ABC/ITC plus DT

= ABRCATC wse with EFV_ ATV e, ATV, DEVYe, DRV, or RAL is only recommended {or patients with
pretreatment HIV RNA levels <100,000 copies/mL. See Table 6a lor more detatled recommendations on
the use ol ABC/3TC with these drugs.

*  ARC should be used with caution or avoided in patients with known high cardiovascular risk,

Tenofovir Alafenamide/Emtricitabine (TAF/FTC)

TAF, an oral prodrug of tenofovir {TFV), is hydrolyzed 1o TFV in plasma and then convered to TFV-
diphasphate (TFV-DP) intracellularly, where it exers its sctivity as an NRTL Unhke TDF, which readiby
converts o TFY in plasma after oral absorption, TAF remains relatively stable in plasma, resulting in lower
plasma and higher intracellular TFY concentrations, After oral administration, TAF 25 mg resulted in
plasma TFV concentrations that were 90% lower than those scen with TDF 300 mg. Intracellular TFV-DP
concentrations, however, were substantially highor with TAF

Rewerd coned Bome £ffeces:

*  The potential for adverse kidnoy and bone effects 15 lower with TAF than with TDF. In randomized
controlled trinls that compared TAF and TDF in treatment-naive or virologically suppressed patients, TAF
had more favorable effects on renal biomarkers and bone density than TOF (descnbed below),

Lipid Effects:

*  In randomized controlled trials in ART-naive patients. as well as in switch studies {described below],
levels of LOL and HDL cholesterol and tnglycendes were higher in patients receiving TAF than in
patients receiving TDF. However, tolal cholesterol to HDL ratios did not differ between patients receiving
TAF and TDF. The clinical signtficance of this inding is not clear ™"

Guidatines for the Use of Antirerroviral Agents i Aduills and Adoiescenis willy IV F-16
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*«  TAF/FTC 15 available in FDCs with DRV/c, EVG/c or RPV, allowing the regimens to be administered as
a single pill taken once daily with food.

* InPhase 3 randomized trials, BIC/TAF/FTC was comparable to DTG/ABC/3TC and te DTG plus TAF/
FTC {see the INSTI section below).

= TAF-contaiming regimens are approved for patients with eGFR 230 mL/min. Renal function, urine
glucose, and urine protein should be assessed before initiating treatment with TAF, and these assessments
should be repeated penodically during treatment. EVG/e/FTCTAF was safe and effective in a single-amm
switch study that was conducted in patients on hemodinlysis with eGFRs <15 mL/min.**

«  Both TAF and FTC are active against HBV. In patients with HIV/HBY coinfection, TAF/FTC may be
wsed as the NRTI pair in an ART regimen because these drugs have activity ngainst both viruses (sec
HEN HIN Comtection ).

The Panel’s Becommendation;

* O the hasis of clinical trial safety and efficacy data. supporiive bioequivalence dafa," and its availability
s o component of various FDCs, the Panel considers TAF/FTC a recommended MRTI combination for
mitial ART in most persons with HIV when prescribed with BIC, DTG, and RAL

Tenofovir Disoproxil Fumarate/Emtricitabine (TDF/FTC) and Tenofovir Disoproxil Fumarate/
Lamivudine (TDF/3TC)

TDF, with cither 3TC or FTC, has been siudied in combination with DOR, EFV, RPY, several boosted Pls,
EVG/e, RAL, and DTG in andomized clinical trials,* *™ Ina 10-day, open-label, randomized monotherapy
trinl that was not powered to find a difference between the arms, FTC 200 myg once dailv demonsirated a viral
load reduction of 1.7 log)g from baseline, compared with & reduction of 1.5 log |  from baseline for 3TC

150 mg twice daily.™ In a meta-analysis of 12 trials, no significant difference in treatment suceess was found
between 3TC and FTC.™ In the ATHENA cohort, vitologic efficacy of TDF/FTC was compared to TDFATC
when either was combined with an NNRTI (EFY or NVP)™ or with a boosted PL™ TDF/3TC was associated
with higher rates of virologic failure than TDEFTC in the NNRTI analysis; however, it is worth noting that
the people in this cobort who were taking 3TC generally had higher viral loads, lower CD4 cell counts, and
were more likely to be using injection drugs at the start of the study than people who were taking FTC.™
There was no difference in the rates of virologic failure in people who were taking TDF/FTC and people who
were taking TDF/ATC when these dmg combinations were used with a boosted PL™ A retrospective analysis
of an ltalian national database found that viral resistance was more common with TDF/3TC than with TDF/
FTC, but this was not observed in clinical trials.™

Adverse Effects

Remal Effecty.

* New onset or worsening renal impaimment has been associated with TDF wse.™ ™ Risk factors may
nclude advanced HIV disease, longer treatment history, low body weight {especially in females)™ and
pre-existing renal impatrment.™ Concomitant use of a PK-enhunced regimen (with a P1 or EVG) cin
increase TDF concentrations; studics have suggested that there is o greater risk of renal dysfunction
when TDF is used in these regimens, As previously noted, adverse effecis on rensl biomarkers such as
proteinuna, especially ubular proteinuria, were more frequent with TDF than with TAF, 778

¢ Adverse renal outcomes are more likely when TDEFTC is condministersd with PK boosiers (RTY ar
COBI). A meta-analysis of randomized trials found that discontinuation due w renal adverse events is
more Fequent in people who take TDF/FTC with PK boesting. ™

Grioelnes for e Use of Anfvetrowral Ageviz g Adulis arg Aooiescams wity HiK F=1F
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Bone Effeces:

While imitiation of all NETl-containing regimens has been associated with a decrease in BMD, the
loss of BMD is greater with TDF-containing regimens. For example, in two randomized studies thit
compared TDF/FTC with ABC/3TC, participants who received TDFFTC experienced a significantly
greiter decline in BMD than ABC/ATC-treated participants.** BMD penerally stabilizes following an
early decline after ART mitiation. Loss of BMD with TDF is also greater than with TAF {see above).

Cases of osteomalacia associated with proximal renal tubulopathy have been reported with the wse of
TDE™

Adverse hone outcomes are more likely when TDF/FTC is coadministered with PK boosters (RTV
or COBI). A meta-analysis of rndomized wials found that fractures and discontinuation due to bone
adverse events oceur more frequently among patients who lake TDFFTC with PK boosting.*

Ciber Factors and Conswderations:

TDF/FTC is avalable in FDCs with EFY, EVGic, and RPY, allowing the regimens to be admimstered s
a single pill taken once daily,

TDF/3TC is availuble in FDCs with DOR 100 mg. EFV 600 mg, and EFV 400 mg.

Fenal function, unne glucose, and urine protein should be assessed before imtiating trestment with TDF
and periodically during treatment (see Lhomtory Desting [or Initig! Assessmient aod MMonitloring). In
patients who have pre-existing renal insufficiency (creatinine clearance [CrCl] <60 mL/min),*" use of
TDF should generally be avaided. If TDF is used, a dose adjustment is required if the patient’s CrC falls
below 30 mL/min (see Appendia B Tpble % for dose recommendations).

TDF, FTC. and 3TC are active against HBY. In patients with HIV/HBY eoinfection, TDF/FTC or
TDF/ATC may be used as the NRTI puir of the ART regimen because these drugs have activity against

both viruses (see HBRY HIY Comleciisn),

The Panel's Recommendations:

On the basis of elinical trial salery and efficacy data, long-term experience in clinical practice, and the
combination's availahility as a component of FDC drugs, the Panel considers TDF/FTC and TDFATC as
recommended NRT] combinations for initial ART in most persons with HIV when combined with DTG
or RAL. See Table 6a for recommendations regarding use of TDF/FTC with other drugs.

TDF should be used with caution or avoided in paticnts with renal disease and osicoporosis.

Specific attention should be given 1o renal and bone safety monitoring when TDF is used, especially with
PK boosters. Boosters should be avoided when possible in patients taking TDF,

Guidelines for the LUise of Antirefroviral Agents in Adults and Adalescents with HIV =18
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Integrase Strand Transier Inhibitor-Based Regimens
Tahble 8b. Characteristics of Integrase Strand Transfer Inhibitors That Are Recommended for

Antiretroviral Therapy-Naive Patients

MNote: Preliminary data suggest that there may be an increased risk of KTDs in infants bom to those who
were receiving DTG at the time of conception.®” Until more information is available:

*  Pregnancy testing should be performed for those of childbearing potential prior to initiation of ART.

= DTG is not recommended for ART-natve individuals:

* Who are pregnant and within 12 weeks post-conception, or

* Who are of childbeaning potentiil and who are planning 1o become pregnant or who are sexunlly active
and niot using cffective contraception.

Climicians should refer to Table 6b for further guidanee before inmiating an INSTIL

BIiC DTG EVG RAL
Dosing Frequency Onca daly Cnge Daily: Cinca daily; requires «400 myg BID, or
« I ART-naive of INSTlnawe | Prosiing with COBI + 1200 mg (two G00-mg
paErsons 1ebleds) once daily
Tt Dy
« |l used with certain CYPIA4
and UGT1A1 inducers: o
* In INSTl-experienced parsons
with certain INSTI DRMs
BTR Avaitabla for ART- BICTARFTC DTGRABCETE » EVGIETAFIFTC ) ]
Haive Patignts » ENGILTOFFTC
Available as a Single-Drug | Ma Yag Mo Yas
Talblet
Approvad for ART- Mo Tas, wWith BID dosing for Mo s for patients with
Experianced Patients patlents with somea INSTI DRM ko Pliror MMNRTIS,
DRk b o OFM to INSTis
Virologle Effcacy Against | In wire data indicate | Yes, for some Isclates, affechve | No Mo
EVG- or RAL-Reskstant HIV | activity, bul o cinlcad | with 50 mg BID dose
inal data ame avaiabia
Adverse Effecls Mausea, damhes (Gl disturbance graater with EVG/c), headache. insomnia, Depression and suicidalty are rare,
BLOUTinG primanly in patients with pra-exishing peychiatns conditions.
1 CPK (4%} Hypersensifivity, hepatofouicity, | 1 TG, 1 LOL 1 CPH, myopathy,
1 GPK, myosilis hypersenaitivity, S.M5TEN
CYP3A4 Drug-Drug CYP3A4 subsirabe CYP3AS substrate {mirar) EVG & a CYPIAS substrate; | No
Intoractions COBI is a CYP3A inhibitar
mﬁ&ﬂsﬁyﬁ-m Ovai absorption of all INST1s may be reduced by potyvelent cations. See Table |8d for recommendations regarding
s g dosing sepavation of INSTis and these dngs.
Dther Key Potential Drug | LGT1AT substrate, p-op substrate, LBGT1A1 EVG is a LGT1AT subsirate; | UGTIAY substrate
Interactions DCT2 and MATEY subsirate COB isa pgp nhibitor
ihibitor

Key to Acronyms: 3TC = lamivudine; ABC = sbacawir, ART = anlirelroviral therapy; BIC = biclegrasir; BID = twice daily; CO8| = cobicisisl, CPK

= graafne phosphokinass; CYF = cylochrome P; DAM = drug resistance mustation; 0TS = dolutegravir; EVIG = elvitegravir; EVGE = alvitegravir
coticisiak, FTC = emiriciabine; Gi = gastroiniesiinal; INST] = integrase strand {ransfar Inhibitor; LDL = kw density lipoprotain: MATE = mutidrug and
bauic compatnd exirusion; NNRT] = non-nucieoside revarse ranscriptasa inhibitor; NTD = nowal lube defiect; OAT = organic anionic ransporar
pgp = peglycoprotaln; Pl = protease inhiblics; Pir = Monavir-boesied prosease mhibitor; RAL = raltegravir, SJSTEN = Stevens Johnson Synorama)
tawic apidermal necrolysis: STR = singa-lablet regimean; TAF = tenpfovir alafanamide: TDF = tenafovir disoprood fumarats; TG = trighyceride; UGT =
uriding diphosphale ghicuronozsitransleprase

Guidatines for the Use of Anfirelravical Agents in Adults ang Adolezcenis with MV
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Summary

Four INSTIs— BIC, DTG, EVG, and RAL—are approved for use in ART-naive patienis with HI'V, All
INSTIs are generally well tolerated. though there are reports of insomnia in some patients. Depression and
suicidal ideation, primarily in patients with a history of psychiatnic illnesses, have rarely been reported in
patients receiving INSTI-based regimens. BIC, DT, and EVG are available as components of STRs—BIC
is colormulated with TAF/FTC, DTG i coformulated with ABCATC, and EVG 15 coformulated with & PK
enhancer (COBI) and either TAF/FTC or TDF/FTC. The Panel classifies the three unboosted [INSTI-based
regimens (BIC, DTG, and RAL) as Recommended Initial Regimons for Most People with HIV, Among the
INSTI-based regimens, RAL-contaming regimens have the longest clinical experience, and they have been
shown to have durable virologic efficacy; however, they have a higher pill burden than BIC- and DTG-
containing regimens. EVG and RAL have lower barriers to resistance than BIC and DTG, In clinical inals of
ART-naive patients who received BIC or DTG plus two NRTIs, resistance was not seen at virologic failure.
Because of its high barrier to resistance, DTG may be considered for patients who musi start ART before
resistunce test results are available (e.g., during acute HIV infection and in the setting of cenain opportunistic
infections), EVG-based regimens are now considered Recommended Inifial Regimens in Certain Clinical
Sttuations, because they requine boosting with COBI, which results in a greater potential for interaction with
concomitant medications.

Preliminary data from an observational study in Botswana suggest that there may be an increased nisk of

NTDs in infants bom to those whi were receiving DTG at the time of conception.®” Until more information is
available, DTG-based regimens are not recommended for nse in ART-naive patients who are pregnant
and within 12 weeks post-conception. These regimens also should not be used in those of childbearing
potential who are sexually active and not using effective contraception or who are planning to become pregnant.

It is unclear whether DTG is the only IKSTI with the potential to cause NTDs, or if other INSTIs also camy
this risk {i.e., n class effect), Table 6b provides recommendations on the use of INSTIs in those who are
pregnant or of childbearing potential.

Integrase Strand Transier Inhibilors Recommended as Parl of an Initial Regimen for
Mosl People with HIV

Bictegravir (B1C)
BIC 13 an INSTI that is approved by the FDA for immial therapy in adults with HIV as a component of a
simgle-tablet, onee-daily regimen with TAF and FTC.

_E

e : ..n_l

*  The efficacy of BIC in ART-naive adults has been evaluated in two large Phase 3 randomized double-
blind clinical trials that compared BIC to DTG adminisiered in combination with two NRTIs. The primary
efficacy endpoint was the proportion of participanis with plasma HIV RNA <50 copies/mL at week 48,

* The GS-US-3180-1490 trial randomized participants 1:] to receive either BICTAFFTC or DTG with
coformilated TAF/FTC. Both regimeens were given once daily. At week 48, 89% of participants in the
BIC arm and 93% of those in the DTG arm achieved HIV RNA <50 copics/mL (P=0.12)."

* The G5-U5-380-1489 trial randomized participants 1:1 to receive BICTAF/FTC or coformulated
DTG/ABCATC once daily. At week 48, 92.4% of participants in the BICTAF/FTC arm and 93% of
those in the DTG/ABC/ATC arm achieved HIV RNA <50 copies/mL (P = 0,78).°

Adverse Effects:

*  BIC is generally well tolerated. In clinical trials, the most commonly reporied adverse reactions of all
grades with an incidence =3% included diarrhea, nausen, and headache.
Guidalings for the Use of Antirelroviral Agents in Aduits and Adolescenis wilh HiV F20
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{iher Factors and Considerations:

«  BIC is a CYP3A4 substrate and a UGT 1A substrate, and its metabolism may be affected by
concomitant use of CYP3IA4 and LIGT1A| inducers or inhibitars. Rifampin or other rifimvyeins may
decrease BIC or TAF concentrations, which may result m a loss of therapeutic effect, For patients who
require rifamycing, BICFTCTAF should not be used. Use of certain anticonvulsants and St. John's wort
should also be avoided ™

*  BIC is an inhibitor of the drug transporters OCT2 and MATE, which may lead to increased
concentritions of drugs that are subsirates of these transporters. For this reason, dofetilide is
contraindicated with BICTAF/FTC.

= BIC 15 not a CYP3A4 mducer or inlabitor: thus, unlike EVGic, 10 unhkely toaffect the metabolizm of
mcdications that are CYP3A4 substrates.

*  Like other INSTIs. oral absorption of BIC may be reduced when BIC is coadministered with polyvalent
cations (&g . alumimun-, magnesium-, or calcinm-containing antacids, or calcium or iron supplements).
See Tuble 194 for dosing recommendations when using BIC with these products.

*  BIC decreases tubular secrétion of creatinine without affecting glomerular function. Increases in serum
creatinine are typically observed within the first 4 weeks (with a median merease of 0110 mg/dL after 48
weeks), This effect on creatinine secretion is similar to that seen with other medications used m people
with HIV, including DTG and COBL

*  Treatment-emergent mutations that confer BIC resistance have not yet been reported in people reciving
BIC for initial therapy. BIC has not been studied in people with prior INSTI failure or INSTI-refated
resistance mutations, and BIC should not be used in these individuals until more data are available.

«  BIC and DTG share a similar chemical structure. It is unclear whether DTG is the only INSTI with the
potential o cause NTDs or if other INSTIs also camry this risk.

The Panel's Recommendation:

*  On the basis of clinical trial dats, the Pane] calegorizes the combination of BIC/TAFFTC administered
once daily is n Recommended Initinl Regimen for Most People with HIV (AL).

= Because there are nio safety data for the use of BIC around the time of conception fo gude evidenee-
based recommendations, a similar approach to the one outlined for DTG should be discussed before
considering the use of BIC-containing ART in those of childbeanng potential. The wse of BIC-contaiming
ART is not recommended during pregnancy.

Dolutegravir (INTG)

DTG is an INSTL with a higher barrier to resistance than EVG or RAL, In ART-naive patients, DTG plus
two NRTIs demonstrated high efficacy in achieving HIY suppression. [t is given once daily, with or without
food. Preliminary datn from Botswana suggest that there may be an increased nisk of NTDs in infants bom to
women who were receiving DTG at the ime of conception.®’ More detailed discussions of this potential risk
and recommendations for the use of this drug are foumd below and in Table 6b.

Eficacy in Clinical Trial

The efficacy of DTG in ART-naive patients has been evaluated in several fully powered randomized
controfled clinical trials. In these five trials, DTG-based regimens were noninferior or superior o a
comparator INSTI-, NNRTI-. or Pl-based regimen. The primary efficacy endpoint in these clinical trials was
the proportion of participants with plasma HIYV RNA <50 copies/ml.

Guidalivies for the Usze of Anfirelioweal Agents in Adulls and Adalezcenis-with Hiv F21

Downloaded from hitps. mdsinfonib.goy  guidelines on 5/62019




Case 1:18-cv-00641-LMB-IDD Document 257-44 Filed 05/04/20 Page 89 of 123 PagelD#

8976

DTG plhis Twa NRTIY versuy (eher INSTE plus Twa NRTTs:

L]

DTG-based regimens (with TAF/FTC or ABC/ATC) have been compared 1o BICTAF/FTC in two
randomized controlled trials. These regimens have shown virologic efficacy that is similar to BIC/TAF/
FTC (see the discussion in the BIC section above ).

The SPRING-2 trial compared DTG 50 mg once daily to RAL 400 mg twice daily, Each drug was
administered i combination with an mvestigator-selected, two-NETT regimen (cither ABC3TC or TDF/
FTC) to 822 participants. At week @6, DTG was noninferior to RAL,™

DTHABCATC versuy EFVTODREETC:

The SINGLE trial compared the use of DTG 50 mg once daily plus ABC/3TC o EFVITREFTC
in 833 participants. Af week 48, DTG was supenor to EFY, primarily becausc the study oreatment
discontinuation rate was higher in the EFV am than in the DTG anm.® At week 144, DTG plos
ABC/ATC remained superior to EFVTDEFTC.®

DT plus Twa NRTEx versus Plir pluy Two NRTIs:

The FLAMINGO study, 2 randomized apon-label clinical tnal, compared DTG 50 mg once daily

o DRV /r 800 mg/ 100 mg once daily, each administered in combination with investigator-selected
ABCATC or TDFFTC. At week 48, DTG was superior to DRV becanse of the higher rate of
discomtinuation in the DRVt arm.* The difference in efficacy between the DTG and DRV/T regimens
was more pronounced in patients with pretreatment HIV RNA levels =100.000 copies/mL. At week 96,
DTG remained superior to DRV/e™

The ARIA mial. an open-label, Phase 3b randomized contralled trial, compared the efficacy and safety
of DTG/ABCATC w ATV plus TRDF/FTC in ART-naive, nonpregnant women, At week 48, B2% of
participants in the DTG group achieved HIV RNA viral loads <30 copies/mL compared with 71% in the
ATV group (P = 0.005). The difference was driven by a lower rate of virologic nonresponse and fewer
withdrawals due 1o adverse events in the DTG group.™

DTG plee Two NRTx versus DTG plus 3TC:

Data are emerging that suppert the use of two-drug therapy with DTG plus 3TC. The results of a large
randomized controlled trial that compared DTG plus TDFFTC with DTG ples 3TC are discussed in the
Other Antirefroviral Regimens for Initial Therapy When Abacavir, Tenofovir Alafenamide, and Tenofovir
Disoproxil Fumarate Connot Be Used section below,

Adverse Effects;

DTG is gencrally well tolemted. The most commonly reported adverse reactions of moderate-lo-severe
intensity were insomnia and headache.

Case senies of neuropsychiairic adverse events (sleep disturbances, depression, anxiety, suicidal

ideation) associated with the imtiation of DTG and RAL have been reported. "™ Two observational
cobon sudies reported a higher frequency of neuropsychiatric adverse events leading to treatmeni
discontinuation in patienis receiving DTG than in patients receiving other INSTIs ™" However, analyses
of data from large randomized controlled mals as well os o health care database demonstreated similar
rates of neuropsychiatric adverse events between DTG-based regimens and other ARV regimens,”

with neuropsychiatric events rarely leading o DTG discontinuation. Another report from the World
Health Organtzation mternationsl pharmacovigilance database reported neuropsychiatric events with

all approved INST1s," not just DTG, Further studies will be needed 1o clanfy the true incidence and
implications of these neuropsychintric events. A pathophysiologic mechanism for these nearopsychiatne
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adverse events has nol been defined.

*  Preliminany data from an ohservational surveillonce study of birth outcomes among prognant women
on ART in Botswana identified NTDs in four infants bom to 596 women (0.67%) who initiated a
DT G-based regimen prior to pregnancy, and who were still receiving it at the time of conception. The
incidence of NTDs among infants born to women who were receiving other ARY drugs at the time of
copceplion was 0.1%.% This study is ongoing, and more data from births among women who were using
a DTG -based regimen around the time of conception are expected. See Table 6b for recommendations on
prescribing INSTIs as part of nitial therapy.

Chiher Factors and Considerations:

*« DTG, like BIC, decreases tubular secretion of creatinine without affecting glomerular function, with
mcreascs in serum creatinme observed within the first 4 weeks of reatment (mean increase in senum
creatinine was (0,11 mg/dL after 48 weeks).

= DTG has fewer drug interactions than EVG/e. See Doug-Dinge lnlercties for specific drug-drg
interactions that require dosage adjustment.

* DTG absorption, like absomption for other INSTIs, may be reduced when the ARV s coadministered with
polyvalent cations {see Drug-Dirue Imeoictions ). BTG should be taken at least 2 hours before or 6 howrs
afier cation-containing antacids or laxatives, Allernatively, DTG and supplements containing caleium or
iron can he taken simultancously with food

*  Trestment-emergent mutations that confer DTG resistance have nol been reported in patients receiving
DTG as part of a three-drag regimen for initial therapy, which suggesis that DTG, like BIC, has a higher
hartier 1o resistance than EVG of RAL

The Manel’s Recommendations:
*  On the basis of clinical trial data, the Panel categonzes DTG in combination with ABC/3TC (Al), TAF/
FTC (Al or TDFFTC (Al) as a Recommended Initial Regimen for Most People with HIV.

* A pregnancy test should be performed for those of childbearing potential prnior to mitiation of DTG
{ALIT),

*  For those of childbearing potential who are using effective contraception, a8 DTG-based regimen can be
considered after weighing the risks and benefits of DTG with the individual (BIIL).

= Until more information is available, DTG should not be preseribed for individuals:
= Who are pregnant and within 12 weeks post-conception (ALL), or
*  Who are of childbearing potential and who are planning to become pregnant (AIT) or who are sexually
active and not using cifective contraception (ALLT),
Raltegravir (RAL)
RAL was the first INSTT approved for use in both ARV-paive and ARV-experienced patients,
Efficacy in Chinical Trials
RAL 4600 mg Twice Daily plus Fon NR Ty versus Comparator Deug plus Two NRT 5
*  The efficacy of RAL at a dose of 400 my twice daily {with either TDF/FTC or ABC/3TC) as initial

therapy was evaluated in two randomized, double-blind, controfled clinical trials and a third open-label,
randomized trial.

« STARTMEEK compared RAL 400 mg twice daily (o EFV 600 mg once daily, ecach administered in
Guidaiings for the Lise of Antirefroviral Agents n Adulls and Adalescenfs with HIV 23
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combination with TDF/FTC, RAL was noninferior to EFY at 48 weeks * RAL was superior to EFY m
4 and 5 vears,"™™ in part because of more frequent discontinuations due to adverse events in the EFV
group than in the RAL group,

+ The SPRING-2 trial compared DTG 50 mg once daily to RAL 300 mg twice daily, each administered
in combination with imvestigator-selected ABCATC or TDF/TFTC. At week 26, DTG was noninferor
o RAL.

= The SPRING-2 irial also provided nonrandomized data on the efficacy of RAL plus ABC/STC. In
this trial. 164 participants (39 participants with baseling viral loads =100.000 copies/mL and 125
participants with baseline viral loads <100.000 copies'mL) recoived RAL in combination with
ABC/ATC, After %0 woeeks, there was no difference in virologic response between the ABC/3TC and
TOFFTC groups when RAL was given as the third drug.™

v ACTCG AS257, o large randomized open-label trial, compared three NNRTIT-sparmg regimens that
contamed RAL. ATV/r, or DRV/T, each given with TDF/FTC. At week 96, all three regimens had
similar virologic efficacy, but RAL was superior to both ATV/r and DRV /r [or the combined endpoints
of virologic efficacy and tolerability. Paricipants had greater increases in lipid levels in the Pt arms
than in the RAL arm, and BMD decreased to a greater extent in parlicipants in the PLT arms than in
participanis in the RAL arm."

RAL 1,200 mg Once Daify plus TRFFTC versis RAL 400 mg Twice Daily ples TOFFTC:

* Ina Phase 3, randomized, double-hlind, active comparator-contralled trial (the ONCEMRE trial), the
efficacy of once-daily RAL 1,200 mg (formulated as two 600-mg tablets) was compared to RAL 400 mg
twice daly, cach administered with TDEFTC. At %6 weeks, a similar proportion of participants in both
groups achieved HIV RMA suppression (81.5% in the once-daily arm vs, 80.1% in the twice-datly am),
The responses were similar regardless of baseline HIV RNA or CIM cell count. "™

Adverse Effects:

*  RAL use has been associated with creatine kinase elevations, Myositis and rhabdomyolysis have been
reported.

= Rare cases of severe skin reactions and systemic HSRs in patients who received RAL have been reporied
during post-marketing surveillance '

+  Neuwropsychiatric adverse events (e.g., insomnig, headache, depression, and suicidal ideation) have been
reported in people receiving INSTIS (see the discussion under DTG).HE

Ohither Foetors ;

+«  RAL can be administered as 1,200 my (two 600-myg iahlets) once daily or as 400 mg twice daily with or
without food in ART-naive patients.

= Condmimstration of RAL as either 400 mg twice datly or 1,200 mg once daily with alumimum-
containing and/or magnesium-containing antacids is not recommended. Calcium carbonate-conlning
antacids may be coadministered with RAL 400 mg twice dmly, but not with RAL 1,200 myg once daily.
Polyvalent cation-containing supplements may also reduce absorption of RAL. See Lable 1Y for dosing
recmnmendanons,

¢ RAL has o lower barrier (o resistance than BTV-hoosted Pls, BIC, and DTG

The Panel's Recommendations:

*  On the basis of these clinical trial data, the Panel considers RAL given as 1,200 mg {two 600-mg tablets)

Guidelines for the Use of Antiretroviral Agents in Adulls and Adaiescants wih HY F.24
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once duly or as 400 mg twice daily plus TOFFTC (BI) or TAF/FTC (BIT) as 8 Recommended Initial
Regimen for Maost People with HIV.

+  Because fewer patients bave received RAL plus ABC/ITC in clinical trials or practice and there has not
been 4 randamized tral companng ABC/3TC plus RAL to TDFFTC plus RAL, the Panel categorizes
RAL plus ABC/3TC as o Recommended Initial Regimen m Cerain Clinical Situations (BI),

Integrase Strand Transfer Inhibitors Recommended as Part of an Initial Regimen in
Certain Clinical Situations
Elvitegravir (EV()
EVG s available as a component of two STRs: EVG/i/TDE/FTC and EVGi/ TAF/FTC, COBI is a specific,
potent CYP3A inhibitor that has vo activity against HIV, It acts as a PK enhancer of EVG. which allows for
once-daily dosing of the combination but increases the likelihood of significant drog interactions.
Effiegey in Clinieal Trials:
*  The efficacy of EVGRTDFTFTC in ART-naive participants has been evalimted in two randomized,
double-blind active-controlled wials,
« Al 144 weeks, EVGAo/TDF/FTC was noninferior o fixed-dose EFV/TDF/FTC."
 EVGIRTDEFTC was also found 1o be noninferior o ATV/r plus TDE/FTC."™

* lna randomized, blinded tral performed in women with HIV, EVGe TDEFFTC had superior
efficacy when compared to ATV/r plus TDF/FTC, in part because of a lower rate of treatment
discontimuation.™

*  The efficacy of EVG/@/TAFTFTC in ART-naive participams has been evaluated in two randomized,
double-blind contralled trinks in adults with eGFR =350 mLmvin 2
*  AL4E and 96 weeks, TAF was nommnfenor to TDF when both drugs were combined with EVGioFTC;
at |44 weeks, EVG/@TAFTTC was superior o EVGieTDFFTC."
dyverse Effects:

*  The most common adverse events reported with EVG/eTDFFTC were diarrhea, nausea, upper
respiratory infection, and headache, '™

*  The most common adverse events reported with EVO/STAF FTC were nauses, diarrhea, headivche, and
fatigue.'™

*  Newropsvehiatrie sdverse events have been reported in people receiving INSTIs (see the discussion under
DTG

Dither Factors and Considerations:

«  EVG is metabolized primarily by CYPIA enzymes; as a result, CYP2A inducers or inhibitors may alier
EV concentrilions.

»  Because COBI mhibits CYP3A, it interacts with a number of medications that are metabolized by this
enzyme (see Drug-Drug Interaciions)."™

*  Administering EVG simultancously with palyvaient eation-contaimng antacids or supplements lowers
EVG plasma concentrations (see Drug Uiy Iniesaetions ), Separate EVG/eTDF/FTC or EVG/eTAF/
FTC and polyvalent antacid administration by at least 2 hours; administer polyvalent cation-containing
supplements at least 2 hours before or & hours after EVG dosing,

Guwdelings for e Use of Antireirovira! Agenls in Adults and Adolescenis with HIV F-25
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« ORI inhibits active (ubular secretion of creatinine, resulting in increases in serum creatinine and
a reduction in estimated CrCl without reducing glomerular function.'™” Patients with a confirmed
increase in serum creatining >0.4 mg/dL from baseline while taking EVG/e TDF/FTC should be closely
monitored and evaluated for evidence of TDF-related proximal renal wbulopathy.®

«  EVG/eTDFFTC s not recommended for patients with pretreatment estimated CrCl <70 mLimin
«  EVG//TAFFTC is not recommended for patients with pretreatment estimated CrCl <30 mL/min,

* At the time of virologic failure, INSTIl-associated mutstions were detected m some EVG/eTDFFTC-
treaied patients whose therapy failed. "™ These mutations conferred crogs-resistance 1o RAL, wilh most
patients retaining susceptibility to DTG

he Panel's Feco enclistion:

« O the basis of the above considerations, the Panel classifies EVG/R/TAFFTC and EVGRTDFFTC
15 Recommended Initial Regimens in Certain Climical Situations (BI). EVG/o/TAF/FTC should only be
used in people with estimated CrCl =30 mL/imin; EVGR/TDFFTC should only be used in people with
estimated CrC1 270 mL/min.

Non-Nucleoside Reverse Transcriplase Inhibitor-Based Regimens

Table 8c. Characteristics of Non-Nucleoside Reverse Transcriptase Inhibitors that are Recommended
for Antirctroviral Therapy-Naive Patients

—— DOR EFV RPV
Dosing Frequency Once daily Dnca dady Once daity
Food Regquirement Wilh o« wighout food | On &n emply stomach With a meal
STR Available for ART- « DORAOFATE « EFV B0 mgTOFIFTC +*RPVITAFIFTC
Nalve Patients « EFV 600 mg/TOF/ATC » RPVITDFFTC
+ EFV 400 mg/TDFATC
Available a5 a Single-Drug | Yes Yes Yes
Talslet
Adverse Effects Generally well « CNE side effects, including dizzinass +Depression, headiche
tolerated abnarmal dreams, headache, Sl rash
depression, suicidality, somnalence, and | T i
et T profongation
* 3o Tesh
CYP344 Drug-Dug CYPiag subsirate | CYPIAY substraie, mived induces CYP3A4 subsirale
Interactions inhibitar
Hher Significant Drug Mane CYPIEE and 2C1% inducar RPYV oral ab=arption is redoced with
Interactions incregzad gasiic pH. Use of RRY
with PPIs s not racommanded, sea
CinigLein Imsranlions for dosing
recommendations whan BPY s
coadministared with H2 biocker or
antacids,

Key to Acronyms: 3TC = lamivuding; CNS = central narvous system: CYP = cyipchrome P; DOR = doresiine; EFY = efevirenz, FTC =
amiricitabing; HZ = staming 2; PP = proton paimp inhiitar; RPY = rilpivirine; STR = singla-iaiiet regimen; TAF = tenofovir alafenamide;

TOF = enofovir disoproxil fumemate
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Summary

Five NNRT1s (delavirdine |[DLY), DOR, EFV, ctravirine [ETR ], novirapine [ NVP], and RPV) are currently
approved by the FDA for the treatment of HIV when used in combination with other ARV drugs,

NNRTI-based regimens have demonstrated virologie potency and durability. The major disadvantages ol
currently availtuble WNRTIS (especially EFV and RPV) are the prevalence of NNRTE-resistant viral strams in
ART-nuive patients'™ and the drugs’ low barrier {or the development of resistance. Resistance testing should
be performed to guide therapy sclection for ART-nnive patients (see Unig-Resistunee Testing). High-level
resistance to all NWRTIs (except ETR or DOR) may occur with a single mutation. In BPV-treated patients,
the presence of RPV resistance mutations at virologic failure may confer cross-resistance to aother NNRTs,
ingluding ETR.'™'"* DOR-, EFV-, and RPY-based regimens are now categonzed as Recommended Initial
Regimens in Certain Clinical Situations for ART-naive patients,

Doravirine (HOR)

Ej!lﬂg! i:]; Elj“il.‘:il: I"g];
The efficacy of DOR-based thérapy for treatment of HIV in ART-naive individuals was demonstrated i two
randomized, double-blind. placebo-controlled trals.

DOR-Based Regimen versis EFV-Baved Regimen:

In DRIVE-AHEAD, 734 participants received either DORTDEATC or EFVTDFFTC, both as STRs.®

» At 48 weeks, DORTTDFEATC was found (o be nomnfenor o EFVTDEFTC, with 84.3% of
participants who received DORTDFATC and 80.8% of those who received EFVITDF/FTC achicving
HIV RNA <50 copies/mL. Virologic responses overall were lower in participants with pre-ART HIV
RNA =100,000 copies‘mL, but there was no difference between the DOR and EFV groups.

* A greater proportion of participants in the EFV arm discontinued their assigned ART due 1o adverse
events than in the DOR arm (6.3% vs. 2.7%), Neuropsychiatric side effects were more common in the
EFY arm.

« (ienotype resistance results were reported for 13 participants with virologic failure in the DOR arm
and 10 participants in the EFV arm. For the DOR grm, seven out of 13 participants had NNRTI
resistance and five out of 13 had NRET resistance; for EFV, nine out of 10 participants had NNRTI
resistance and five out of 10 had NRETI resistance.

* The DOR group had no change in LDL cholesterol and non-HOL cholesterol among participants.
whereas both LDL and non-HDL cholestero] increased with EFY use.

= At 96 weeks, 77.5% and 73.6% of participanis in the DOR arm and the EFV arm had maintained HIV
RNA <50 copies/'mL, respectively,'

DOR-Based Regimen versus DRV r-Based Regimen;

[n DRIVE-FORWARD, 769 participants received DOR or DREV/r once daily along with two investigator-
selected NRTIs, either ABC/3TC or TDF/FTC.!

Al 48 weeks, DOR was found to be noninlenor to DRV/r when these drugs were administered with two
NETIs. Eighty-four pércent of study participants receiving DOR nchieved HTY RNA <50 copies'mL at
48 weeks. compared to 80% of participants receiving DRV/T.

Participants who received DOR plus ABC/3TC (n=48) and those who received DOR plus TOF/FTC (n
= 316) had similar virologic responses.

At week 96, DOR was superior to DEV/r in terms of virologic suppression:'™ there was a higher rate of
diseontinuation in the DRV/r group.

Guidelings for the Use of Antiretroviral Agents in Agults and Adolescents with HIV 07
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Grenolype resistance resulls were reported for seven and eight participants with virologie failure in the
DOR and DRV arms, respectively. No drug resistance murations were detected in either group.

Treatment-related diarrhea was more frequently reported in the DEV/r arm, and greater increases in
fasting LDL cholesterol and triglyeerides were seen in the participants who received DRV/r than m those
whao received DO,

Other Factors und Considerations:

DR is available as a single-drug, 100-mg tablet'" and as part of un STR that contains DOR/TDF/FTC
100 mg/ 300 mg/300 mg'"* and is dosed once daily, with or without food.

DOR. is primarily metabolized by the CYP3A4 enzyme and should not be coadmmistered with strong
CYP3IA4 inducers. DOR concentration may ingrease in the presence of 8 CYP3A4 inhibitor (see Table
19h).

DO is not a CYP3A4 inducer or inhibitor, so it is not expected (o affect the concentrations of
concomitunt CYPIAY substrates.

Treatment-cmergent resistance mutations to DOR may confer cross-resistance to certain other NNETTs.
Mosi izolates with DOR mutations remain susceptible to ETR."™

DOR-based regimens have nol been directly compared to INSTI-based regimens in clinical trials.
There are currently no dats on the safety of DOR use during pregnancy.

On the basis of the clinical trial data discussed above, the Panel classifies DOR/TDEQTC (BI) and DOR
plus twa NRTIs (BI for TDF/FTC and BIN for TAF/FTC) as Recommended Initial Regimens in Certain
Clintcal Situations,

Because the number of participants who recerved DOR plus ABC/3TC js much lower than the number
who received TDF/FTC plus DOR, the Panel considers ABC/ATC plus DOR to be an option for initial
therapy; but the Panel has less confidence in this regimen than in the other DOR-containing regimens
listed above {CT).

Efavirenz (ETV)
Efficacy i Clinieal Fials

Large randomized controlled trials and cohort studies in ART-naive patients have demonstrated potent
and durable viral suppression in palients treated with EFV plus two NRTIs: In clinical mrials, EFV-based
regimens have demonstrated superiority or noninferiority to several comparator regimens in ART-naive
patients.

In ACTG 5202, EFV was compamable to ATV/r when each was given wiih ether TDE/FTC or
ABCATC, '

In the ECHO and THRIVE studics, EFY was noninferior to RPY, with less virologic fulure. However,
EFV caused more discontinuations due to adverse events, The virologic advantage of EFV wis most
notable in participants with pre-ART viral loads =100,000 copies/mL, and NRTI and NNRTI resistunce
oceurred more frequently in patients who experienced failure on a regimen that included RPV.'

In ihe GS 102 study, EFV/TDF/FTC was noninferior to EVG/ie/ TDFFTC."™

The DRIVE-AHEAD study compared EFVTDEFTC o DORTDF3TC in ART-naive patients. Al 48
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weeks, DORTDFATC was found to be noninferior to EFV/TDFFTC, as discussed in the DOR section.
Neuropsvehiatric side effocts were more common in the EFV am.

Some regimens have demonsirated superiority 10 EFY, based primarnily on fewer discontinuations because of
adverse events:

In the SINGLE trial, a DTG-based regimen was superior to EFV at the primary endpoint af viral
suppression at weck 48,7

*  Inthe STARTMRK tnal, RAL was noninferior to EFV at 48 weeks,™ but RAL was superior to EFV ai 4
and 5 vears,"™™ in part because of more frequent discontinuations duc to sdverse events in the EFV group
than i the RAL group.

= Inthe open-label STaR tnal, participants with baselme viral loads <100,000 copies/mL had higher rates
of treatment success on BPY than on EFY!E

ENCORE 1 (a multinational, randomized, placeba-controlled tral) compared two once-daily doses of EFV
(combined with TDF'FTC): EFV 600 mg (standard dose) versus EFV 400 mg {reduced dose), At %6 weeks,
EFY 400 mg was noninferior to EFV 600 mg for rate of viral suppression.'™ While the frequency of overall
adverse events was not different between groups, EFVereluted adverse events ocourred less frequently in

the EFV 400 mg group than in the EFV 600 mg group, Although there were fewer self-reported CNS events
in the 400 mg group, the groups had similar rates of psychiatric events. The 400-mp dose of EFV is now
approved i the United States for initial treatment of HIV infection and is coformulated with TDF and 3TC in
an FDC tablel. However, long-term experience and clinical efficacy data regarding its use during pregnancy
anid in patients with TB/HIV coinfection are lacking

Adverse Effects:

»  EFV can canse UNS side effects (e.g., abnormal dreams, dizziness, headache, and depression) that
resalve over 3 penod of days to weeks in most patients. However, subtler, long-term neuropsychiatric
effects can ocour,

= EFY usc has also been associated with suicidality; however, vanous large studics have provided different
resulis. An analysis of four ACTG comparative trials showed a higher rate of suicidality (ie., reported
suicidal ideation or attempted or completed suicide) among EFV-treated patients than among patients
taking comparator regimens (LPV/e, ATV, ATV/r, or ABC-based regimens),"™ Similarly, a subgroup
analysis of the START trial revealed higher risk of suicidal or self-injurious behavior among participants
in the immediste ART group who took EFY than among ART-naive controls; the risk increased for
those with previous psychiairic diagnoses, '™ This association, however, was not found in analyses of
three lurge observational coborts,'™ """ or in a retrospective cohort study that used LS, administrative
pharmacy clamms data.'*' A prospective observational cobort study among people with HIY in Uganda
revealed no evidence that EFV carried an increased risk of suicidal ideation or depression compared to
N‘,‘,?F_IH

«  EFV may cause elevation in LDL cholesterol and triglyeendes.

*  OTcnterval prolongation bus been observed with EFY use, ™" Consider an alternative therapy to EFV
in patients taking medications known to increase the risk of Torsades de Pointes, or in patients at higher
risk of Torsades de Mointes.

= Factors and Consi L

= EFV is formulated both as 4 single-drug. 600-mg tablet and in an FDC tablet of EFV/TDF/FTC that
altows for once-daily dosing.

Guidelines far the Use of Anlireirovical Agents i Adults and Addlescents with HIV F-24
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EFV is also available as a generie single-drug, 600-mg tablet and a5 a generic once-daily STR tablet that
uses 3TC, TDF, and cither 600 mg or 400 mg of EFV; the lower-dose EFV/TDF/3TC tablet is approved
for treating adulis and children who weigh =35 kg."*"!"

EFV is u substrate of CYP3A4 and an inducer of CYP3A4 and 2D6; therefore, it may potentially mteraci
with other drugs that use the same pathways (see Tables [V, M, and 2k},

EFV has heen associated with CNS birth defects in nonhuman primates, and cases of NTDs have been
reporied afier firsi-trimester exposure in humans."" A link between EFV and birth defects in humans has

Sereening for depression and suicidality is recommended for people with HIV who are taking a regimen
that includes EFV.

g 0 cndations:

Given the availability of regimens with fewer treatment-limiting adverse events and also with noninferior
or superior efficacy, the Panel classifies EFV/TDF/FTC or EFVTDFEITC (BI) or EFV plus TAFFTC
(BIT) as Recommended Initial Regimens in Certain Clinical Situations,

Randomized clinical trial data have demonstrated the efficacy of lower-dose (400 mg) EFY," but
this dose has not been studied in a ULS, populstion, in prégnant women, or in patients with TB/HIV
coinfection, The Panel therefore classifics the use of reduced-dose EFV as a Recommended Initial
Regimen in Certain Clinical Situations (CT),

Rilpivirine (RPV)
RPY is an NNRTI that is approved [or use in combination with NETIs for ART-naive patients with
pretreatment viral loads <100,000 coples/mL.

Efficacy in Clinical Trinls:

-

Twia Phase 3 modomized, double-blind clinical trials—ECHO and THRIVE—compared RPY and EFV,

each combined with two NETIs " A1 96 weeks, the following findings were reported:

» RPV wis noninferior to EFV overall.

= Among participants with pre-ART viral loads = 100,000 copies/mL, more RPV-reated participants
than EFV-treated participants experienced virologic fmlure. Moreover. i this subgroup of participants
with virologie failure. NNRT1 and NRT1 resistance was more frequently identified in those reated with
RPV.

* Among the RPV-treated participants, the rate of virologie fmlure was greater in those with
pretreatment CD4 cell counts <200 cells/mm? than in those with CD4 cell counts =200 cells/mim’®.

STaR, a Phase 3b, open-label study, compared the FOC of RPVITDF/FTC and EFV/TDF/TTC in 786

treatment-naive patients, The results at 96 weeks'™ were similar to the lindings reporied at 48 weeks."'®

# RPV was noninferior to EFV overall.

= RPV was superior o EFV in patients with pre-ART viral loads <100,000 copies/mL and noninferior
tn thase with pre-ART viral loads =100,000 copies/mL. Among patients with pre-ART viral loads

=50H,000 copies'mL, virologie failure was more common in RPV-treated patients than in EFV-treated
paticnts.

« There were more participants with emergent resistance in the RPV/FTC/TDF arm than in the EFY/
FTCITOF arm (4% vs. 1%, respectively).

The FDC tablet of RPY/TAF/FTC was approved by the FDA based on results from a bicequivalence
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study. 1n this study, participants taking the coformulated drug had plasma concentrations of RPY, FTC,
and TAF 25 mg that were similar 1o concentrations seen in participants who recelved RPV as the single-
drug tablet and TAF/FTC when given as parl of the FDC of EVG/o/TAF 10 meFTC.™

verse Effects:

»  RPV is penermally well olerated. In the ECHO, THRIVE, and 5TaR trials, fewer instances of CNS
advierse events (e.g.. abnormal dreams, dizziness, psychiatric side efféets), skin rash, and dvshipidemia
were reporied in the RPY arms than in the EFV arms, and fewer patients in the RPY arms discontinued
therapy due to adverse events. However, up to 9% of clinical trial participants experienced depressive
disorders, including approximately 1% of panticipants who had suicidal thoughts or who attompled
suicide. Patients with severe depressive symploms should be evaluated Lo assess whether symptoms may
be due 10 KPY and if the risks of continuing the smme regimen outweigh the benchis.

= RPV is formulated both as a single-drug tablet and in STRs with TAF/FTC and with TDF/FTC. Among
available STRs, EPVITAFFTC is the smallest tablew

«  RPVITAF/FTC and RPV/TDF/FTC are given once daily and must be administered with a meal
{containimg af least 390 keal),

»  RPV isalso coformulated as a once-daily FDC tabiet with DTG that is used as confinuation therapy
for persons with HIV who have achieved viral suppreasion,'™ However, this combination has not
been studied in ART-naive mdividuals, and it is not recommended for initial therapy (see Oplimizing

Antiretriviral Therapy inthe Setting o Viol Suppression).

*  The oral drug absorption of RPY can be significantly reduced in the presence of acid-lowering agents.
BRIV is contraindicated in patients who are recelving proton pump inhibitors (PPIs), and should be
used with caution in those receiving H2 antagonists or antacids (see Dhog-Doe [oteraciions For dosing
recommendalions).

= RPV is primarily metabolized in the liver by the CYPIA enzyme; its plasma coneentration may be
affected in the presence of CYPIA inhibitors or inducers {see Dig-Chug Infcrotions ).

* Al doses above the approved dose of 25 mg, RPV may cause QTc interval prolongation. RPY should be
used with caution when coadministered with a drug known to increase the risk of Torsades de Pointes.

I's ijoms;
«  Given the availability of other effective regimens that do not hisve virologic and immunologic

prerequisites o mitiate reatment, the Panel recommends RPV/TDF/FTC and RPV/ TAFFTC as
Recommended Initial Regimens in Certan Clinical Situations.,

«  Use of RPV with TAF/FTC (BIH) or TDEFTC (B1) should be limited to ART-naive patients with
pretreatment viral loads < 100,000 copics/mL and CD4 cell counts =200 cells'mm?.

= Data on RPV plus ABC/ITC are insufficient 10 consider recommending this regimen.

Guidelinas far the Use of Antiratrowral Agents m Adulls and Adolasceniz wilh M1 F-31
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Prolease Inhibitor-Based Regimens

Table 8d. Characteristics of Protease Inhibitor Options that are Recommended for Antiretroviral
Therapy-Naive Patients

ATV DRV
Dosing Froquancy Once dally * Oince dadly for Pl-nalve pasenis
+ Twice daily for Pd-axpenenced palients with certain P
mistations
PK Boosling Pr-bonsting with RTV.or COBE is ganeraly DRV shouwkd onty ba used with a PK boosier {i.e., RTW ar
recommendad, Unbocsted ATV i alen FDA- COA).
approved Tor ART-naive palients.
Fixed-Dose Formulation | = ATV/c * DRI
* DRVIGTAFIFTC
Available as & Single- Yes Yeg
Drug Tablat
Adverse Effects » Jaumdice * Skin rash
» Indirect hyperbiirusbinamia * Incraase in sanim Fansaminasas
+ CholaFhiasts * Hypatipidam
» Mephrofithiass * A hilgher cardiovascitar risk was repored In paricipants
+ PR prolongation taking ORY-based regimens than in those taking ATV-
based regemans In an observational coho sludy.
CYP3A4 Drug-Drug CYPaA4 subsirate, infsbitor CYP344A subistrate, inhibilor
Intaractions
Diher Significant Drug | ATV absonplion is reduced whan ATV is.given | WA
Interactions with acid-lpwaring herapies, Sea Table 18a far
ATV dosing recommendations when the dnup is
cosdministared with acid-lowaring agands,

Key to Acronyms: ART = anliretroviral harapy; ATV =atazanavir; ATViC = stazanasiricobicsiat; COBI = cobiclstat CYP = oytochrome P,
DRV = daninawr; DRVIc = danunavircobicistst, FOA = Food and Drug AdminisireSion; FTC = embricilabing; Pl = protaass inhibitor, P¥ =
phanmacokinetic; RTY = dtonavr, TAF = lenofove aladenamide

Summary

FDA-approved Pls include ATV, ATV/c, DRV, DRV/c, fosamprenavir (FFV), indinavir (1IDV), LPV/r,
nellinavie (NFV), RTV. saquinavir (SOV), and tipranavie (TPV), Pl-based regimens with PK enhancement
{also called boosting) have demonsirated virologic potency, durability in trestment-naive paticnts, and a
high barrier to resistance. Because transmutted P resistance 18 uncommon, Pl-based regimens are generally
recommended if carly ART imitintion 15 necessary, before resistunce test results ore available, Few or no

Pl mutations are detected when a patient’s first Pl-based regimen fails. which is not the case with NNRTI-
based regimens and some INSTI-based regimens, " For this resson, Pl-based repimens may be useful
for patients at risk for mtermittent therapy due to poor adherence. All PIs (boosted by either RTV or COBI)
inhibit the CYP3A4 soenzyme. which may lead 1o significant drug-drug interactions {(see Dog-Dmg

PK propertics, The characteristics of recommended P15 are listed i Table 9 and Appendis B, Table 3.

Pls that are recommended for use in ART-naive patients should have proven virologic efficacy, once-daily
dosing, a lower pill count than older Pl-hased regimens, and good tolerability, On the basis of these criteria,
the Panel considers once-daily DRV, DRV/e, ATV /c, or ATV together with two NRTIs as Pl-hased
regimen options in the category of Recommended Initial Regimens in Centamn Clinical Situations, DRV/ef
TAFFTC is now available as an STR. In a large, randomized controlled tral comparmg DREV/r, ATV,
Guidelinas for the Lise of Anlirglroviral Agents In Adults and Adolescents with HIV 32
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and RAL, each administered in combination with TDF/FTC, all three regimens achieved similar virologic
suppression rates; however, the proportion of patients who discontinued their assigned treatment because of
ahverse cffects, mainly hyperbilirubinemia, was greater in the ATV/rarm than in the other two arms. "

Several metabolic abnormalities, including dyslipidemia and insulin resistance, hove been associated with
Pl use. The currently available Pls differ in their propensity to couse these metabolic complications, which
also depends on the dose of BTV used as a PK-enhancing agent. Large observational cohort studies found
an association between some Pls (Le., DRV FPY, 1DV, and LPV/r) and an incressed nsk of cardiovasenlar
events; this risk was not seen with ATV, Another observational cohont study of predominantly male
participants found a lower mite of cardiovascular events in those receiving ATV-containing regimens
compared to those receiving other regimens, ™ Further study 15 needed.

Compared to other Pls, LPVir, FPV/r, unboosted ATY, and SQV/r have disadvantages such as greater pill
burden, lower efficacy, or increased toxicity, and thus are no longer included as options for initial therapy,

Darunavir/Ritonavir (DRY/r)

Eflicacy in cal Trials:

*  The ARTEMIS study compared DRV (300 mg/ 100 mg once daily) with LPV/r (800 mg/200 mg once
daily or 400 mg 100 mg twice daiby), both sdministered in combination with TDF/FTC. in a randomized,
open-label, noninferionty inal. DRV/r was noninferior to LPV/r at week 48, and suporior al week
192." Among participants with baseline HIV RN A levels =100.000 copies/mlL, virologic response rmites
were lower m the LPV/r arm than m the DRV arm.

*  The FLAMINGO study compared DRV/rwith DTG, each administered in combination with two NRTIs,
in 488 ART-naive participants. The rate of virologic suppression at week 96 was significantly greates
among those who received DTG than in those who received DRV The excess fmlure observed in the
DRVt group was primarily related (o o higher rate of virologic failure among those with a viral londs
= | (M,000 copies'mL and secondanly due to more drug discontinuations in the DRV/r group, "

»  ACUTG AS257, a large rendomized open-label tnal, compared ATV with DRV /r or RAL, each given
with TOF/FTC. The trial showed similar virologic efficacy for DRV, ATV/E. and RAL. but more
participants in the ATV/r group discontinued randomized trestment because of adverse events."

= The DRIVE-FORWARD study compared DRV/r to DOR, both administered with two investigator-
selected NRTIs, in ART-natve participants. Al 48 weeks, DOR was found to be noninfenor to DRV/r,
with 80% of participants who received DOR achieving HIV RNA levels <50 coples/mL compared with
B4% of participants who received DRV

Ailverse Effects:

+  Patients taking DRV/r may develop a skin msh, which 15 vsunlly mild-to-moderate in severiry and self-
limited. Treatment discontinuation s necessary on rare occasions when severe rish with fever or elevited
IranSaMINascs pCeir,

= ACTG A3257 showed similar lipid changes in participants in the ATV/r and DRV/r arms, BMDD
decreased to o greater extent in participants i the ATVt and DRV/r arms than in participants in the
RAL arm." The likelihood of developing metabolic syndrome was equivalent between the three arms,
although a larger increase in waist circumference was observed ot 96 weeks in participants assigned 1o
the RAL amm than i those assigned to the DRVt arm (P < 0.02).7

*  An observational cohort study suggested that DRV 1s associated with increased rates of cardiovascular
disease.”

Guidalings for the Use of Anfirefroviral Agents in Adiits and Adolascents with HIV F.34
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Other Factors and Considerations:

= DRV/ris administered once daily with food in trestment-naiye patients.

« DRV has a sulfonamide mosety and shoold be used with caution in patients with severe sulfonamide allergies.
In chimcal trials, the moidence and seventy of mush were similar in participants who did or did not have a
history of sulfonamide allergy. Most pationts with solfonamide allergy are able to tolerate DRV,

DRV/risa potent CYP3IAL inhibitor, and this may lead to significant interactions with other medications
metabolized through this same pathway (see Diug-Diug lulemctions).

Thi Panel’s Recommendiations:
= On the bases of efficacy and safety data from clinical trials and clintcal experience, the Panel classifies

DREV/rwith TDF/FTC (Al), with TAF/FTC (All), or with ABC/3TC (BIT) as Recommended Initial
Regimens in Certain Clinical Simations,

Darunavir/Cobicistat (DRY/c)

A combination of DRV 300 mg with COB1 150 mg 15 hiocguivalent to DRY 800 mg with RTY 100 mg in
healthy volonteers, based on the maximum concentration and &rea under the concentration time curve for
DRV."" Because the minimum concentration (o0 ) of DRY combined with COBI was 3 1% lower than that of
DRV combined with RTV, bioequivalence for the Cpp was not achieved. ™

il Trigks:

*  The AMBER trial enrolled 725 ART-naive participants in 8 Phase 3 randomized controlled tnal that
compared the STR DRVIGTAFFTC mmd DRV/c plus TRF/FTC, At 48 weeks, similar virologic suppression
rates among participants were achieved in both arms of the study (91% and 88%, respectively). No
trestment-emergent mutations associated with DRV or TAFTDF resistance were observed in either group.
In the DRV plus TAF/FTC arm, fewer participants developed proteimuria. Changes in BMD were also less
pronounced among these participants.”

* Ina single-arm tnal in which most of the patients were treatment-naive (94% ), the coformulated DREV/c 800
mg/ 130 mg tablet was evaluated in combination with two investigator-selected NRTs [99% of participants
were given TDFFTC), At week 48, 83% of treatment-naive participants achicved HIV RNA <50 copies'mL;
3% of participants discontinued treatment because of adverse cvents, '™

Adverse Effects:

*  The most common drug-related adverse events were diarrhea. nausea, fatigoe, [latulence. rash, and headache.
Other Factors:

«  DRVie 800 mp/150 mg is available as a coformulated boosted P or a5 an STR with TAFFTC 10 mg/200 me,
The Papel’s Recommendations:

*  The Panel récommends DRV/e plus TAFTFTC or TDF/FTC (Al} and DRV/c plus ABC/3TC (BIT) us
Recommended Initisl Regimens in Certam Clinical Situations,

«  DEV/c ples TOF/FTC is not recommended for patients with Cr1 <70 mL/min, whereas DRV /¢ plus TAF/
FTC is not recommended for patients with CrCl <30 ml/min.

Atazanavir/Ritonavir (ATV/r) or Atazanavie/Cobicistat (ATV e}
Efficacy in Clinical Trials:

ATV plus Two NRTTs versus LPVA pluis Two NRTx

Girdelines for the Uise of Antreirowiral Agents i Aduis and Adofascants wath HIV F-34
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*  The CASTLE study compared once-daily ATV/r (300 mg/100 mg) with twice-daily LPV/T (400 mg/ | 00
mg), each adminstered in combination with TDF/FTC. In this open-label, noninfenority study, the two
regimens showed similar virologic and CD4 responses al 96 weeks. '

ATV plux Twa NRTIs versux EFV plus Tivo NRTs

*  The ACTG AF202 study compared open-label ATV/r and EFV, cach given in combination with placebo-
canteolled TDF/FTC or ABCATC. Efficacy was similar in the ATV/r and EFV groups.'"™ In a separate
analysis, women assigned o receive ATV were found to have a higher risk of virologic failure than
women assigned 1o receive EFY or men assigned to réceive ATV 'Y

ATV plus Tve NRTIs versus INSTT plus Too NRTIs

* o a study that compared ATV/r plus TDFFTC 10 EVG/eMDF/FTC, virologic suppression rates through
144 weeks were similar among participants in the two groups."™ A Phase 3 clinical trial of 575 women
evaluated EVG/e plis FTC/TDF versus ATV/r plus FTC/TDFE. Al week 48, the virologic suppression
rate m the EVG/e arm was superior lo that in the ATV/r arm. Nineteen women in the Pl arm discontinued
therapy because of adverse events. compared to five women in the INSTI arm

* Ina Phasc 3 trial, 499 ART-naive women were randomized to receive either ATV plus TDFFTC or
DTG/ABC/ATC, At 48 weeks, DTG was found to have a rate of virologic suppression (<50 copies/mL)
that was noninferior (o the rate scen in the ATV/r arm, and fewer drug-related adverse events occurred in
the DTG arm,™

ATV plus Two NRTTs versus DRF/r plus T NRTs versus RAL plus Two NRTTx

*  InACTGAS2ST, a signibeantly higher proportion of patients in the ATV/r arm discontinued randomized
treatment because of adverse events, mostly for elevated indirect hilimbin/jaundice or gastrointestinal
toxicities. Lipid changes in participants m the ATV and DRV/r arms were similar BMD decrensed to a
gredter extent in participants in the ATV/r and DRV/r orms than in participants in the RAL arm."

ATVre versus ATV r plus Twa NRTTs

*  In the Gilead Stdy 114, all patients received TDF/FTC and ATY and werne randomized to receive either
RTY or COBI as PK enhancers. Both RTV and COBI were given as a separate tablet with matching
placebos. " Through 144 weeks, the percentage of patients who achieved virologic suppression was
similar in hath study arms. The percentage of adverse events that cansed patients to discontinue treatmont
and changes in serum creatinine and indirect bilirubin levels were comparable '™

Adverse Effects:

*  The main adverse effect associnted with ATV/c or ATV/r is reversible indireet hyperbilirubinemia, with
of without jaundice or scleral icterus: but without concomitant hepatic tansaminase elevations. The
risk for reatment-limiting indirect hyperbilirubinemia 15 greatest for patients who carry two UGT 1AL
decreased-function alleles. '

»  Nephrolithiasis, """ nophrotoxicity,!' and cholelithiasis'* have also been roported in patients whin

received ATV,

*  Both ATV/c and ATV/r can ¢cause gasirointestinal side eifects. including diarrhea.
e Copii "

*  ATV/cand ATV/r are dosed once daily and with food.

* ATV requires acidic gastric pH for dissolution. As a result, concomitant use of drugs that raise gastric pH
(e.g,, antacids, H2 antagonists. and particularly PPls) may impair absorption of ATV, Tuble [95 provides
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recommendations for use ol ATVie or ATV/r with these agenis.

«  ATV/c and ATV/r are potent CYP3A4 inhibitors and may have significant interactions with ather
medications that are metabolized through this same pathway (see [Jrug-Doug Intgractions).

« Large observational cohort studies found an association between some Pls (DRV/r, FPV, IDV, and LPV /1)
and an increased risk of cardiovascular events; this risk was not seen with ATV Another study ol an
ohservational cohort of predominantly male participants found a lower mte of cardivvascular events in
paricipants receiving ATV-containing regimens compared with padicipants receiving other regimens. ™
Further study is needed.

The Panel's R T

*  On the basis of clinwcal trial safety and efficacy data. the Panel classifies ATVir and ATV/e plus TAF/FTC
(BIT) or TDE/FTC (BI) as Recommended Initial Regimens in Certain Clinical Situations.

«  ATVie or ATV/r plus ABC/3TC 15 no longer mcludéd i the hst of Recommended Imitial Regimens i
Certan Clinical Situations, because it has disadvantages when compared with ather regimens in this
category, In a randomized trial, when combined with ATV/T, ABC/3TC was less potent than TDEFTC in
people with HIV RNA = 100,000 copies/mL.'"®

«  ATVic plus TDF/FTC is not recommended for patients with CeCl <70 mL/min, whereas ATV/c plus
TAFFTC is not recommended for patients with CrCl <30 mL/min.

Other Anliretroviral Regimens lor Initial Therapy When Abacavir, Tenofovir
Alatenamide, and Tenofovir Disoproxil Fumarate Cannol Be Used or Are Not Oplimal

All currently recommended ARV regimens consist of two NRTLs plus a third active drug. This strategy,
however, may not be possible or optimal in all patients. In some situations, it may be necessary 1o avoid
ABC, TAF, and TDF, such as in patients who are HLA-B*370| positive or at high nsk of cardiovascular
disense and with significant renal impairment. To address these concerns, several clinical studies have
evaluated strategics using imitial regimens that avoid the use of two NRTIs or the NRT1 drug class aliogether.
Climigians should refer to HEV HIY Comloction for guidance on treatment of paticnts with HBY infection
when TAF or TDF cannot be used as part of the ARV regimen.

Strategies Supported by Evidence from Clinical Trials
Dolutegravir plus Lamivadine (DTG plus 3TC)

* [nthe GEMINI-1 and -2 triais, a total of 1,433 ART-naive participants with baseline HIYV ENA <300,000
copies/mL were randomized to receive DTG plus 3TC or DTG plus TOFFTC. At week 48, DTG plus
ITC was noninferior to DTG plus TOFFTC with respect to the proportion of participants with viral
loads =50 copies'mL (21% and 93%, respectively).” Virologic nonresponse was Uncominon, 0ecurmring
in 3% of participants who received DTG plus 3TC and 2% of panticipants who received DTG plus TDE/
FTC. No instances of treatment-emergent NRT1 or INST1 resistance occurred in either treaiment group.
Longer term follow up is ongoing.

*  The PADDLE nal was a small, single-arm study of DTG plus 3TC in 20 ART-nave adults with baseline
HIV RNA <100,000 copies'mL. At 48 weeks. 18 ot of 20 subgects (90%) achieved HIV RNA <50
copies/mb."" Fifieen of these |8 participants completed 96 weeks of treatment snd mamtained HIV RNA
<50 copies/mL.'"

*  The ACTG A5353 tmial evaluated this same regimen in a single-arm trial that included ART-naive
participants with a baseline HIYV ENA of up to 500,000 copics/mL and no genotvpic NETI, INSTI, or PI
resistance; The trial enrolled 120 participants; 37 participants (30.8%) had a baseline HIV RNA =1 00,000
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copies/mL. At week 24, 90% of participants had HIV RNA <50 copies/mL; there were similar response
rates in participants with haseling HIV RNA = 100,000 copies/mL and 100,000 copies/mL (89%

und 90%, respectively). Three participants experienced virologic failure, all of whom had suboptimal
alherence] one participant developed an NRTI resistance mutation (M 1B4V) and an [NSTI resistance
mutation (R263K).1%

I'he Panel's Becommendsbion:

= On the basis of these study resulis, the Panel recommends the use of DTG plus 3TC in ART-naive adulis
with baseline HI'V RN A <3500,0000 copies/mL in instances where ABC, TAF. or TDF cannot be used or
are not oplimal (BI).

«  Preliminary duta from an observational study in Bolswana suggest that there may be an increased risk of
NTD% in infants bom o those who were receiving DTG at the time of conception.®” Clinicians should
refer to Table 6b prior to initintion of DTG in those who are pregnant or those who are of childbearing
patential,

Darunavir/Ritonavir plus Lamivudine (DRV/r plus 3TC)

« In the ANDES trial, 143 participants were randomized 171 to receive open-label, once-daily dual
therapy with DEV/r plus 3TC or triple therapy with DRV/r plus TDF/3TC, This study was cenducted in
Argentina, and the researchers used an FDC of DREV/r 800 mg/ 100 mg that is available in that country.
The median baseline HIV RNA was 4.5 log  copies. and 24% ol participants had HIV RNA >100,000
copies/mL. At week 48, 93% of the participants in the dual-therapy group and 94% of the participants
in the triple-therapy group achieved an HIV RNA <50 copies/mL: dual therapy was noninfenor lo triple
therapy.™ The dual- and triple-therapy groups had similar rates of virologic suppression among study
participants who had pre-therapy HIV RNA levels = 00,000 copies/mL (91% and 92%. respectively).

The Pacel’s Recommendation:

* On the basis of results from a small study with a relatively short fol low-up period, DREV/r plus 3TC can
be considered for use in people who cannot take ABC, TAF, or TDF (C1). Akthough the ANDES trial
supports the use of DRY/r plus 3TC, it 15 smaller than other trials of NETI-limiting regimens, and larger
studies are warranted.

Darunavir/Ritonavir plus Raltegravir (DRV/r plus RAL)

o Inthe NEAT/ANRS 143 study, 805 treatment-naive participants were randomized to receive twice-daily
RAL or once-daily TDF/FTC, each with DRV/r (800 mg/100 mg once daily). At week 96, DRV/r plus
RAL was noninferior to DRV/r plus TDF/FTC based on the primary endpoint of proportion of patients
with virologic or clinical failure. Among those with baseline CD4 cell counts <200 cells'mm’, however,
there were more filures in the two-drug arm; a trend lowards more failure was also observed for those
with pretreatment HIV RNA =100,000 copies'mL.?* High rates of virologie failure in patients with HIV
ENA = 100,000 copiesimL were also seen mn two smaller studies of DEV/T plus RALH

L

e|'s Ae niclat

= On the basis of these study results, the Panel recommends that DRV/r plus RAL be considered for use
only in patients with HIV RNA <100.000 copies'mL and CD4 cell counts =200 cells'mm’, and only in
those patients who cannot take ABC, TAF, or TDF (CT).

A Nucleoside-Limiting Regimen that is Efficacious but has Disadvantages
Lopinavir/Ritonavir plus Lamivodine (LPY/r plus 3TC)

*  Inthe GARDEL study, 426 ART-naive patients were randomized 1o receive twice-daily LPV/r plus cither
Guidalings for the Uise of Antrelrowviral Agenits in Adults and Adolazcants with HIV F-37
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apen-label 3TC (twice daily} or twa NRTTs selected by the study investigators, At 48 weeks, a similar
proporiion of patients in each arm had HIV RNA <30 copies/mL (88.3% vs, 83,7%), meeting the study's
noeninferiority eriteria. The LPV/r plus 3TC regimen was better iolerated than the LPV/r plus two NRTI
regimen,

*  Thas regimen 15 used infrequently due 1o the reguirement of twice-dmly dosing, the relatively high
pill burden {a total of 36 tablets per day ), nnd the adverse effect profile of LPV/r In view of these
substantial limitations, the Panel recommends that LPY/r plus 3TC be considered for wse only in patients
wha cannot take ABC, TAF, or TDF and in whom the other alicrnatives listed above cannod be used (CT),

Table 9. Advantages and Disadvantages of Antiretroviral Components Recommended as [nitial
Antiretroviral Therapy (page 1 of 5)

Note: All drugs within an ARV class are histed i alphabetical order:

ARV Class | ARV Agentis) Advantage|s) Disadvantagais)
Dual-NRTI | ABCIITC + Coformutaled with DTG « May causs life-ihraatening HERs in palients wha best
« Ganaric formulations are avaisbis for prsibive for the HLAB"3TDY allale. Az a resolf, HLA-
ABCIATC, ABC, and 3TC. 857101 testing is reguired before uza.
*In the ACTG 5202 siudy, patierts with basslina HiV RNA
200,000 coplesimL shawed inferor viralogic responsas
whien ABCAITE was given with EFY or ATV g5 opposed
ko TOFIFTC. This ditferenca was nof sesn when ABCHTC
was used In combinaton with DTG
= ABL usa has bean asseaabed with GV disease and
R L e ...} Codiac events in some, but not all cheervatinal shudies.
TAFIFTC » Colormidaiad with BIC, DRV, EVG/e, ar RPY | « TOF I= aszociated with h:rﬂerljpi:l levals lhan TAF,
 Active against HBV: a recommended dual- perhaps because TOF regulls in higher plagma levels of
HRTI option for patients with HIVHEY terafavir. which lowers lipids.
coimfectian
* Smaliar deding in renal funcion, less
proteinuna, and smaller reductions n BMD
than TOFIFTC
TOFATC * Colormidgated with DOR and EFY * Renal toxicily, Inchiding prakimal fubulopatiy and acwie or
» Avlatie as he fic formulatigns: | Chronic renal insufficeancy, especally when combined with
ot WO pharmacolzgi boasters.
VATC * Qsteomalacia hag been reponied a5 8 consaguence ol
- TOFRTC praximad febulopathy,
« EFVITORATC * Decreased BMD has been associated wih use of TOF,
aspacialy whan combinad with pharmacologic booskars.
+ Lang-barm chnlcal expisnce
_____ 3 * Active pgainst HBY B ——
TOFFTC » Coformidated with EFV, EVGIe, and RPY as | » Benal toxicily, Inchuding prosimal lubulopathy and acule or

2TRs

* Active against HBV, a recommended dual-
WRTI option for patiants with HIVIHEY
colnlection

+ Babler vircloghe responses than ABCITE in
peBanis with basaling viral losds =100,000
copiesiml when combined with ATV ar EFY

» Associated wilh lower lipid levels than ASC or
TAF

chranic-renal insufficiency, especially when comibined with
pharmacokigic booslens,

* Osleomalacia has been reporied as 8 conzaguence of
prosimal fubuopathy.

* Decreasod BMD has been assocaisd with usa of TDF,
especisiy when combined with pharmacylogic boosters,

Guidelines for the Use of Antirelroviral Agerits in Aduills and Adzescaniz with HIl
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Table 9. Advantages and Disadvantages of Antiretroviral Components Recommended as Initial
Antiretroviral Therapy (page 2 of 5)

ARV Class | ARV Agant(s) Advantage(s) Disadvantage(s)
INSTI BIC » Coformidated with TAFIFTC +Compared to other INSTIS, BIC has the shortest posl-
« In tials in ART-naive participants, BIC markefng experience.
resisiance wes not detected +0iral absgrption of BIC can be reduced by simulizneous
+ Ma food requirement administiation wilh drugs of supplemanis conlgining

poiyvalent cations (e.g., Al Ca-, of Mg-conipining aniscds
or supplemeants, or multivitamin tablets wish minarals), Sae
doging recommandatbions in Tabks 15,

+ inhitits lbilar sscrefion of crealining withaul afecting
glomenilar function

« CYP3Ad and LIGTTAY substrate (but naba CYP3RA
Mdkiar e inhikamoey, POlo ol For g Inetacions.

DTG |« Higher bamer in resistance than EVIG or RAL | + Preliminary data suggests that DTG use badors pregnancy
» Coformutated wilh ABC and 370 and firough conceplion may be assacisted with an
increased sk of NTDs in #ie infant. See lexd and Table &b
« Mo food ruql.llrul‘l'rm'll hmmmm
*No CYP3A intaractions + Oral absarpsion of DTG can be reduced by smullaneous
* Favorable lipid profile administration with drugs containing polyvalent cations

18, Al=, Cas, or Mg-containing antacids or supplemants;
or multivitamin tableds with minerals), Ses dosing
recommendations in Tably 160

« [nhiihils ramal tubular secration of ©r and can increasa
sanim Cr without afpeing glomentar function

« UGT1AT sibsirate; palental far drug interackians {see
Tbia. 154},

* Depression and suickdal deafion [ram; ususlly in patisnis

- e with pre-gxisang psychlatnic ﬂmﬂﬂmﬁ?

EVGc » Colormutated wah TOFFTC or TRFIFTC « EVZETDFRFTG i only recommended for patiants
Incrassas in total and LDL chelestargl distontirued ¥ Crii dacreases to <80 mU'min

= GOE| = a polent CYP344 inbitorn, which can resultim
ghanificant interactions wilk SYP3A substrales.

» Oral shsomplion of EVG can be reduced by simusaneats
adminisiration with drugs confaining palwalent calions
{&.g., Al-, Ca- or Mg-conlaining antacds or supplemeants,
or mulivitamin tablets wih minerals). See dosing
recammendalions m Table (o

s CO8l inthibds aclive tubular sacrefion of Cr end can
Increasa panim Cr without allecting renal glomeanlar
fumction,

* Has.@ \ower hamier {o resistance than bocsied Pl-, BIC-,
of DTG-based regimens.

= Food reginremsnd.

» Degression and swicidal idealion {rare; usually in polienis
wilh pre-axisting psychiatic conditons|.

Gindelings for the Use of Antirefrowviral Agemts in Adults and Adolescen(s with HIV F.39
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Table 9. Advantages and Disadvantages of Antiretroviral Components Recommended as Initial
Antiretroviral Therapy (page 3 of 5)

« EF 40 m {5 cofanmulated with TORRATC

+ EFW 600-mg dose has long-ism cnical
expariance and EFV-based regimens [excepl
far EFY plies 8BCIATC) have wall-documentad
afficacy in paliemts with gh HIV RRNA

ARV Class | ARV ﬁgmt{s] Advantage(s) Dizadvantage(s)
INETI, RAL + Compared bo ofher INSTEs, has longest past- | + Has & lower barnier to resistance fan boasted Pl-, BIC-,
pontinisd markeling exparience of DTG-baged regimans.
+ Mo food requiremeand » Increazes in creating Maase, myopaihy, and
+ Ko CYPIA interachons rhabdomyofysis-have been reported.
Favorable linid profile « Rang cages of sobens HERES (Inckiding 305 and TEN|
AR hiave bean reporied,
= Higher pill burden than other INSTH-besed regimens
* Moy STR Tormalation.
+ Oral absarplian of RAL can ba reduced by simulianeaus
admirsiration with dgs contalning polyvaland cations
{eg,, Al-, Ca-, or Mg-confaining antacids or supplements,
ar mudsiamin @kiels with minerals). See dosing
recammendations in Tables 154,
« UGETIAT substrale; peientis for dnag inleractions (see
Taks 15d).
+ Depressicn and suicidal ideation {rare; usually in pabienis
with pre-axisling peychiabic conditions).
HNNRTI DOR + Colpermated with TOFITC + Sharter-t2m clinical expeniance than wifh EFV and RPY.
» Companed 1o EFY, CHE side effects ang-fess | * Polential for CYP4S0 drug interactions [sea Tables 160,
frequent 20 and 20b).
« Mo food requirement + Treatment-emeegent DOR resisiznce mutations may
| +Fausable lipid prafile e B it
EFY + EFV B00 mig ks colarmulated with TOFFTC + Short-and long-term neurapsychialric (GNS) side effecs,
and TOFIETC including depression end, In some studies, suindaity

and catatonia. Screaning for dopression and suicidalily
& recommandad in people with HV who are taking a
regimen that includes EFY,

+ Tergingenic in nonhuman premates, althaugh no rata
increase has bhean seen in humans.

+ Dyelpidamia

+ Rash

+ {JTe interval profongation; consider u=ing an allematva
{0 EFY In patienis [aking medicallons with known risk af
caising Torsades e Pointes or in those &t kgher risk of
Torsadas de Pointes.

+ Tramismitted resistance 15 more camman than with Pls and
IMETHs.

+ Greater sk of resistance 81 e time of freatmen fafure
han with Pis.

+ Polentzal for CYPAS0 doug mberachans [ses Tabiss 100
and i)

+ Bhould ba taken onan emply lomach [food ncreases
dneg absorplion and CMS toxicities].

Guitdelings fov the Use of Anfiratrawiral Agenis in Aguits and Adalescants with B
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Tahle @ Advantages and Disadvantages of Antiretroviral Components Recommended as Initial
Antiretraviral Therapy (page 4 of 5)

ARV Clazs | ARV Agent(s] Advantage(s) I}Iuﬂm;mga{si
HHRTI RPY + Cofarmidaied with TORFTC and TARFTEC * Mot recammended in pafients with pre-ART HIV RNA
cantinuied « RPVITDFETC and BEVITAFFTC have =100,000 copies'mL or C04 cell counts <200 callsimm?
smaller pill stzes than other coformuiated ARy | Because of higher rate of virologic failure in these patients.
dnigs * Diepregsian and sulcidalily
= Compared with EFV » Qe mierval profongation; consider using an alematie
' NS adverse eflscls io RFY in patients taking medications with knoan risk of
Ay ) = o causing Torsades da Poinles orin those ab kighar rigk of
* Fewer iip efiects Toesades de Polntes
+ Fewerrashes « Rash

+ Transmitted resistance is mova comman than with Pls and
INSTEs

» More KNRTE, TOF-, and 3TC-aszociated midaSons &l
viralogic failure then with regimens thal condam EFV and
2 KA.

+ Polential far CYP4S0 drug inberactions (see Tzbles 190
* Meal requiremand (=390 keal)
» Requires aod for adedguale absomphion.

+ Contraindicated wih PPs.

+ |}sa with H2 antagonists or antéods wilh cavlan (sea
Iabile 195 for delsled doging Infoemation),

Fle ATVIe + Higher bamisr ko resisiance than KNATs, + Commionly causes mdrect hypartdirubinemia. which may
o EVE, and RAL manifest g scleral ictens or jgundica,
ATViIr + Pi registance at the bma of resimeni filwre is | * Food reguiremeand
uncomman with PE-anhgncad Pls  Absarption depends on food and low gastic pH (see
* BTWIE and ATV have similar virologic activily | Talde 103 forinteraclions with H2 antagomisis, antacids,
and fooicity profiles and PPIs)

« Obzervational cohor studies have found an | = Mephrodihiass, cholelifilasts, nephrobaxicy
azsocistion befwaen some Pis (DRY, LW, « Gl adinma aflacts

FPY, 10W] ane an increased sk of OV evants; S _
ihis FHDHEHE noi hﬂﬂ EEHHMhle Fl.ll'lhﬂr + CYPI44 inhibioms a.nli subshales! pmarrllukfnrdn,l:g

study is nesded. See fext for discussion interactions (see 1able 19a)
+ ndividial ATV and BTV companents avadable
______________  Gagenencs L =
ATVl + Calormulated tablat + COBI Inhibits active tubitar secretion of Crand can
increage senum Crwilhout affacing renal glomenular
[Specific aiion.
tonsiderafians)

+ Coadministration wish TOF is not recommendad in
patlenle weth CoCl <70 milimin,

+COBI (ke BTV} i a patent CYP344 inhibitor, which can
resulf in siggil}r_@_:ﬁtmui_:m wilhy l:_E'FPM subslrates.

DRViE + Higghar barriar o resisiancs than MNRTIz, = Skini rash
" EVG, and RAL » Food raquirement
DRVIr « Pl resistance at {ha tme of treatmeant failure i3
Y +{3| adverse slfecls
uncomman with PE-anhanced Pls

+ CYP3A4 inhibitors and substrates: peleniial for drug
Inbaractions [ses Tabie 195}

+ Incregzad CV sk raparied n one obsapyational cohort
study,

Guidennes for the Use of Anlirelrawival Agents v Aguits ang Adalescants wih iy F-ii
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Table 9. Advantapes and Disadvantages of Antirctroviral Componenis Recommended as Initial
Anfiretroviral Therapy (page 5 of 5)

ARV Class | ARV Agent(s) Advantage(s) Disadvantage(s)
Pis. DRVIc v Cofarmulaled as DRVIE and DRVIGTARFTG | « COBl inhiblts actye subular secralion of Cr and tan
contmied increase serum Crwithoul affecting renal glomenler
LEp-udﬁ: ] Runclicn,
CCASHIArEhans)

* Coadministration with TOF is not recommendad in
pafiants with CrCl <0 mLimin,

« GBI ke BTV i 8 potent CYP3AL inhibitor, which can
e e | vl e ntpractions Wit CYPOA aubeketes,

LPVIr  Only RTVecoformubated P + Requires RTV 200 mg per day.

* Mo foad redjursmeni * Posshle higher risk of Mi azsacizied with cumidalive use
af LPVIT,

+ PR and G ntarval prolongation have been repomed,
Usa wilh caution In palients 2 nsk of cardiac canduction
abnomalities of in pabians receiving alher drugs with
smilar afacts.

+ Pogsdble nephrorsdcity

+ICYP3AS Inhibiloes and substrates; potaniia for drug
interactons (see Taols "Ha)

Key o Acromyms: 370 = lamivudne, ABC = abacavir, Al = aluminrum; ART = anlirefroviral Bherapy, ARY = anfiretroiral ATY = alazanavin ATVIC
= plazanayinicobicisias ATVIF = atazanaviniionasr, BIC= bictegravir BMD = bone mingral densty, Ca = caleiwm; CD4 = C04 T lymphocyie:
CNS = cantral nervaus system; COB| = cobecstat; Cr = creatining; CrCl = creatinine clearance: CV = cardiovascular, CYP = cytochrame P; DOR
= doraviring; DRY = darunavir, DRYIc = darunavincoDicistat DRVIF = daunasirimlonawr, DTG = colsegravir, eGRR = estimated glomerutar
fillration rete: EFV = efayirenz; EVE = ebategravin EVIGIc = elvtegravin'cobicistat FOC = fued=dose combEnation; FPY = fosemarenavr, FTC =
gentncitabing; (2 = gasirintestinal; HEY = hepatilis B wirug; HLA = human lpukocyle anigen; SR = hyparsenaitraty reaclion: IDY = indiravir,
INSTI = Imegrass strand transfer inhibitor; LDL = low-densify lipoprotemn; LPY = opingver, LPYIT = lopinavin' mionzsir, Mg = magnasium; M| =
miyocardial infarchion; NNRT) = non-nucleoside reversa Farscrotase inkibilor; NRT] =nuclposids reverse ransaiplass npbilor NTO = neurad
tubie defect, P| = profease inhiitor, PK = pharmacokinetic; PPI = proton pump inhibilor, RAL = raltegravir; RPY = rlpivring; RTV = rilanavir,

545 = Slevens-Johnson syndame; STR = single-tablat regmen; TAF = tanciowr alaferamida, TOF = tenalovir disopaosd lumarzie; TEM = tosic
epidenmial necrosts; UGT = undine diphoaphate glusurcnosyliransiarase

Table 10. Antiretroviral Components or Regimens Not Recommended as Initial Therapy (page 1 of 3)

ARV Components or Regimans Reasons for Mot Recommending as Initial Therapy

MRTI=

ABCIITCIZOV (Coformulated) * Inderice virologic eficacy

A5 riple-NRTI combirabon regimen

ABCATCZDY plus TOF + Inderice varologic efficacy

&z gquadruple-HRTI combinalion megimen

ddT plus 3TC + Bignificant toxicities (ncluding lipoatrophy, penpheral neuropathy) and hyperiactatema
(inchiding symplomatic and Mo-threatening lachc acidosis. hepalic sleatosts. and
pancreaiis)

ddl plus 3TC [or FTC) = Iferioe véralogic elficacy

» Limited dimical inal expemence in ART-nane palianis

« ddl towicities, such a5 pancrealitis and peripharal neuropathy
ddl plus TOF * Highi rate of eardy virologic failure

= Rapkl selection of resistance mulations

= Poteriial for immunslogic nonfesponsaC04 ool decline

* |ncreased difl drug sxpasure and booatties

Guidelings for the Use of Anfrelrowiral Agents w1 Aguis ang Adoiescenis willy il FdZ
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Table 10. Antiretroviral Components or Regimens Not Recommended as Initial Therapy (page 2 of 3)

J

ARV Components or Regimens ] Reasons for Not Recommending as Initial Therapy
WRTis, continued
ZDWIATC * [Grestar toxicilies (ncleding bone marow supprassion, Gl fomicSas, skefatal musda
mynpathy, cardiomyopathy, and mitochondnal oxiciles such as lipoatrophy, Bobc
aodosis, and hepatic stasipsis] than recommanded NRTIs
HHRTIs
DLV * Infenior vinlogic afficacy
* Inconvenient [thres fimas daly] dosing
ETR * Insufficient data in ART-naive patients
NYP » Agsociated with serous and polentally Rizl oxicity (hapatic events and savena rash,
including 35 and TEN)
»When compared & EFY, NVP did not mees nomnferiarity cribera
Pls
ATV [Unboosted) * Lass podent than boosted ATV
DRV [Unboosted) * Use withoud BTV or COBI has nol been studied
FPV [Unboosted) + Winologic failure wilh wiboosted FPY-based ragman may resul; in selection of mulslipns
o ihat cenfer rezistance lo FPY and DRV
FPVIr v Less cirical inal data for FPVIF than for ather RTV-boosted Pis
0% [Unboosted) + [mporvenient dosing (3 Umes daily wilh meal restictions)
* Fluid requiremand
+ |0V loecibias, swch as nephnalilhéasis and crystalluna
1D * Fluid requiremeni
+ |DY fowicities, such as nephmolihéasls and crysialluna
LPWIr = Higher pil burden than oiher Plbasad regimens
+ Highar RTV dase lhan olkar Pl-based ragimens
+ Gl intoleramca
NFV * Inferior virologic efficacy
+ Diarhea
RTVY as sole PI + High pill burden
+ 3l intalerance
b + Matabalic baxicity
SOV [Unboosted) * Inadequate binavailability
v Inferior vrakogis efficacy
SQvir « High pill burdan
+ Can cause OT and PR prolongation; requires prefreatment and followeup ECG
TRVIr » Indericr virologic efficacy
* Higher rate of adverse evanls than olher RTV-boosted Pls
+ Higher dose of BTV required for boasting than other RTV-boosted Pls
Entry Inhibitors
T-20 = Oindy studied in pafiens with virslogic failune
Fusion Inhibitor = Twice-dally subcutansous njections
* High rate of injection sile reaclions
IBA * Oinly studied in & very small number of patients with virologic failure
CD4 Post-Attachmeant Inhibitar + Raquires IV therapy

« High cost

Guidalings for the Use of Antirefroviral Agents in Adults and Adolescents with HIY
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Table 10, Antiretroviral Components or Regimens Not Recommended as Initial Therapy (page 3 of 3)

ARV Components or Regimens ] Reasons for Nof Recommending as Inliial Therapy
Eniry Inhibitors, continued
MVLC » Requires testing for CCRS bopiam before indiatian of Iherapy
CORS Antagonist * N viralogic benefil when compared with other recommendad regimens
+ Ruquirat bvica-gaily dosing

Kay o Acronyms: 3TC = amivudine; ABC = abacavir, ART = antiratrovial thesapy, ARV = anliretroviral, ATV = alazanavir, 04 = C04

T lymphocyte; COB! = cobicstat; 44T = siavudine; ddl = didanosing: DLY = delavirding: DRY = damnawr, ECG = seclrocardiogram, EFY
= gfavanang; ETR = efraviring; FPV = fosamprenavir, FPAIr = losamprenaviiionavir, FTC = eminciiabing; Gl = gastrointestingl; [BA =
balizurmaby; 1DV = irdinadr, 1DV = indinavin@onasir, IV = infravenous. LPY = lepinavir, LPYIr = lopirasitirilonavir, MWC = maravinoc, KFY
= neffnevir, NNRT| = non-nuclecside reverse transcriptase inhibitar; NRT] = nucleoside reverse transcrptase inhibitar, MYP = nevirapine:
Pl = pratease mbibilor, RTY = flonawir 315 = Stevens dohnson Syndome, SOV = saquinavir, SOV = saquinaviditonear, T-H0 =
enfuvirtide; TDF = tenofovir @sopraxil fumarate; TEN = toxic epidermal necrolysis: TPY = tipranasir, TRV = ipranasititilonavir, 20 =
Zidayudine
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What Not to Use {Last updated October 17, 2017; last reviewed October 17, 2017)

Some antiretroviral (ARV) regimens or components are not generally recommended because of suboptinal
antiviral potency, nnacceptable toxicitics, or pharmacologic concerns. These are summarized below.

Antiretroviral Drugs Nol Recommended

The following ARV drugs are no longer recommended for use because of suboptimal antiviral potency,
unacceptable toxicities. high pill burden, or pharmacologic concerns: delavirdine (DLV), didanosine (ddl),
indinavir (1DV}, nelfinavir (NFV), and stavudine (d4T).

Antiretroviral Regimens Nol Recommended

Muonotherapy

Mucleoside reverse transcriptase inhibitor { NRT1) monotherapy is inferor to dual-NRT1 therapy.' Protease
inhibitor { Fl) monotherapy 15 inferior to combination antiretroviml therapy (ART) " Integrase strand transfer
inhibitor { INST1) monotherapy has resulted in virologic rebound and INST] resistance (A1),

Dual-NRTI1 Regimens
These regimens are mfenor (o triple-drug combination regimens (Al

Triple-NRTI Regimens
Triple-NRTI regimens have suboptimal virologic acovity'™ " or a lack of daa (Al).

Antiretroviral Components Not Recommended

Atazanavir plus Indinavir

Both Pls can cause Grade 3 to 4 hyperbilivubinemia and jaundice. Additive adverse effects may he possible
when these agents are used concomitantly (ATI).

Cuobhicistat plus Ritonavir as Pharmacokinetic Enhancers

This combination may be prescribed inadvertently, which may result in additive CYP3IA4 cnzyme imhibition
and may further increase the concentrations of ARY drugs or other concomitant medications (see ahles 14y
amd [},

Didanosine plus Stavudine

The combination of dd] and 44T cun resull in peripheral neuropathy, pancreatitis, and [actic acidosis, and i
has been implicated in the deaths of several pregnoant women (ALY

Didanosine plus Tenofovir Disoproxil Fumarate

Tenofovir disoproxil fumarate ( TOF) increases ddl concentrations, " serious ddl-associated toxicities, '™
immunologic nonresponse,'” early virologic failure,"™"™ and resistance'*" (AII).

Two Non-Nuclenside Reverse Transcriptase Inhihitor Combinations

Excess clinical adverse events and treatment discontinuation were reporied in patients randomized to
receive treatment with two non-nucleoside reverse transeriptase mhibiors (WNNRT1s) * Efavirenz (EFV)
and nevirapine (NVP) are enzyme inducers, snd both of these drugs can reduce concentrations of etravirine
({ETR) and rilpivinme (RPY) (A2
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Emtricitabine plus Lamivudine

Both drugs have similar resistance profiles and have minimal additive antiviral activity. Inhibition of
intracellular phospharylation may occur in vive (AT

Etravirine plus Unboosted Protease Inhibitor

ETR may induce the metabolism and significantly reduce the drug exposure of unboosted Pls. Appropriste
doses of the Pls have not been established (AT

Etravirine plus Fosamprenavir/Ritonavir

ETR may alter the concentrations of these Pls. Appropnate doses of the Pls have nit been established
(A2

Etravirine plus Tipranavir/Ritonavir

Tipranavir/ritonavir { TPY/r) significanily reduces ETR concentrations (AL~

Nevirapine Initiated in ARV-Naive Women with CD4 Counts =250 cells/mm’ or in ARV-Naive
Men with CD4 Counts =400 cells/mm’

Imitiating NVF in ART-naive individuals with CD4 counts above these thresholds inereases the nsk of
symptomatic, and sometimes life-threatening, hepatic events. """ ART-experienced patients can safely switeh
to NV if they have CIM counts above these thresholds as a result of receiving effective ART (BI).

Unboosted Darunavir, Saguinavir, or Tipranavir

The virologic benefit af these Pls has been demonstrated only when they were used with concomitant RTV,
or in the case of DRY, also with CORI(ALL,

Stavudine plus Lidovudine
These NRTIs are antagonistic in vitro™ and in vhoo™ (ATLT).

Tenofovir Alafenamide plus Tenofovir Disoproxil Fumarate

This combination may be prescribed inadvertently, especially during transstion from one formulation to
another, There is no data supporting any potential additive efficacy or toxicity it TAF and TDF are used in
combination.

Helerences

I, Katlama C, Ingrand [, Lovedny C, et al, Safery and efficacy of lamivedine-zidovadine combuiatan therapy in
antiretroviral-namve patients: 3 mndomized controlled companizon with sideviedine smonothergy. S0 Jul 16
[ 2 TE 2 1 1 8=125. Available at hitipa: vows nabe ol gon ol B s E0

2, Delfraissy IF, Flandre P, Delaugerre C, et al, Lopinavieimionasyir monstherapy or plus zidovuhine and lamivadine in
antiretroviral-narve HIV-infected patients. AIDS, Jan 30 20082203 ):385-393, Available at fijipes s nchi sl i s

pubmel | B195565,

lad

Swindells 5, DnRienzo AG, Wilkin T, of al. Regimen simplification io atazanavir-nionnvir alone as mamienance
antiretreviral therapy after sustained virologic suppression. LAMA. Aug 16 2006:29%( T)-806-814. Available at luips

wssy e il Eivy I1-_|-|-|'|_'.| | 6 FS TRy,

4. Arribas TR, Horhan A, Gerzzafi I, enal. The MONET trial: darunavisritonavir with or without nucleoside smalogues, for
patients with HIY RNA below 50 coplesml. 4108, Ton 16 2000;24127:223-230. Available at hipe v bl mb

iy sz 0 BT,

5, RKatloma €, Valantin MA. Algarie-Genin M, o al. Effcacy of darunnvirriionayir maintenance monstherapy in pilients
with HI¥-1 viral suppression: a randomized open-label. noninferority trial. MONOLANRS 136, 4105, Sep 24

Guldelinas for the Use of Antiralrowral Agents in Aduils and Adalescants with MK -2
Downloaded from hiipssidsinfo, nihgey guidelines on 5/6/2019



Case 1:18-cv-00641-LMB-IDD Document 257-44 Filed 05/04/20 Page 122 of 123 PagelD#

9009

2000240 157 2365-21T74, Awailoble af 5iigrs oowsow ot b aisgoy puibnped 2003 287

. Biohr W, Dunn IV, Aremas-Pinio A, el al. Faciors associated woh virologieal rebound in HIV-infected patients receiving
prdense fhibitos monotherapy. AJDS. Nov 13 2006;300 1 T):2617-2624. Availabbe ab fsrpe S w sighi oilog b e
Aubppeli s e 3hin 8,

7. Hdenbuettel ©. Wolf E. Ritter A, et al. Dolutegravir monotherapy as treatment de-escalntion in HIV-infected adules with
wirnlogical control: DolobMono cobart results. Artivie Ther, 200722021 1689-172. Avmaloble of [y wowcw el sl pll
gy gl ITEREA D,

8. Brenner BG, Thomas R, Blance JL, et ol Development of a G TER mutation o MV nlegrise followimg a
switeh 1o doletegravir monothempy lesding 1o cross-resistance 1o inlegraze infubibors, S Antericrob Chemativer. Jul
2016:70(7TH1948- 1953, Available ag lllps i nebanlin. pil gos mhinsgl THEYRES,

9. Hirsch M. Steighigel R, Staszewski 5, et al, A randoniveed, contralled tral of indinavir, Zidovudine, and lamiveding in
gdults with advanced human immmodeficiency virus type | infection and pricr antiretroviral therapy, J lefecr Dis. Sep
1955 [BO{3p659-665. Avaifnble at [iirs wow mebd nlinilgos: pubpwd 1 fe3a 350

10, Gialliemt JE, Rodriguer AE, Weinberg WG, et al. Early virologic nanresponse to tenofovir, abacavie, and lamivuding in
HIV-fafected anaretraviral-maive subjects. o bfacy O Dee | 2005 192001192 1-1930, Available s hitps wssow nels
pibian il gt et sl LB T

IT. Barilesr JA, Johnzon §, Herrem G, etal. Long=tenm results of imbal thernpy with gbacavic and lsmvudine combined with
ebnvirens, amprenavic tenavir, or stvadme. S doguir Bemone Defe Sede, Nov | 20064303 5:284-292 Avminble
|||||'-. woik s pcti bl pu mibimed 1T L

12, Barnas [}, Koontz D, Bazmi H. Bixby C, Jemsek 1, Mellors IW, Clonal resistance analyses of HIY type-1 afier failure of
therapy with didanosine, lamivadine and enofovie devie Tl 200001303 1:A437-241 Available al g s b niit
bl goy bl S | AE63.

13, Foud ond Drug Adoomstestion. Cpution ssued for Y combomteon therpy with Zeriopml Videx i pregnant waommen,
SOt 2001302026, AveniliblEnd iigss ool nginilios il gy pabised | IEIDEIL

14, Keamey BP, Swvre JR, Flaherty IF, Chen 55, Kaul 5, Cheng AK. Drg-drg and drg-food intemctions betvween
tenofovir disoproxl lomarte and didarosine, S Cliy Pharmace), Tee 20054301251 360-1 367, Avalable o bilps wuw
peh il nile giv pabmed 1624171

15, Murphy MB, O Hearn M, Chou 5. Fasal bctic ackdosiz and noute rénal failure afier addition of tenofovir to an
nnfiretroviral régimen contaming didanosine. e fefecy Div. Apr 15 2003360 8); ID82-1085. Available ab fiips- oo
g gl i g pabnie] 2684005,

16, Marinez E, Milinkovic A, de Lazzari E, el ol Poncréatic toxic effects associated with co-adminisimiion of didaiosine
and tepoforvir in HIV-infected adulis. Lapced, ful 3-9 2004; 364428 p65-6T. Available at loopss vy nebpalin oty gus
||I||.||:g|| [ERESTST Y

17, Barmos A, Rendon A, Negredo E. e al, Paradoxscal CD4+ T=cell dechine in HIV=infecied patients with complete virus
suppression aking iensfovir and didanpsime. 4508, Mar 24 2005, [N 6):369-575, Available ab biipa woww o pnim i
gk il FIROZH P35,

15, Leon A, Martinez E, Mallolas J. et ul. Eardy virolozical failure in treatmend-naive HIV-infected adults receiving
didanosine and tenofovir plus efvirenz or nevirapine. 705, Tan 28 2005;19i23:213-215, Available-at b, sowo net
b by g |||.|||II:|_'|| | Sfwas 55k

19, Maitland 1, Moyle G, Hand J, o1 al. Esrly virologic failore in HIV-1 infected subjects on didanosine/ tenofovin/efavirens:
12wzl resulis from o randomezsd irial. A0S Jolb 22 2005 000105 0 ERI=01RE. Avnatabie ar D oowoas bl ik
g it | SGO0RE T

20, Podeuncier [, Ferrer E, Gatell IV, et al. Early virological failire with o combination of tenefovir, didanosine and
efavireta, Amtivir Ther, 2005, 10 FTTI=177. Available at hiipss www fichy nlme gl gos, pubmal [57517735.

21. wan Leih F, Phanuphak P, Ruxrungthom K, e al. Comparison of first-line antiretroviral therapy with reginsens including
neviraping. efavirenz, or both dmgs, phus stavadine ond lnmisudine: & modomised open-labed trial, the 2NN Study
Lopegl. Apr |7 2004363093 T | 233-1262. Available-at hiigss) s el il milgon pubinied | 5082204,

Glrdeines for the Use of Antiratrowral Agenis in Adults ang Adolescants with HIV i3-3

Downloaded from hops:Gudsindo nih.goy guidelings on 5/62019



Case 1:18-cv-00641-LMB-IDD Document 257-44 Filed 05/04/20 Page 123 of 123 PagelD#

9010

Tibatee Inc. Intelence packape insert. 2009, Availableat ey aelgnge comdstemedgouguel inlgesise preseniing
mif ot

. Bedhell R, Adems 1, Debiges 1, et al. Pliarmacologecal evalustion of a dual decxycytidine analopee combimation: 3TC

andt SPITEA, Presented al Copference an Retrovinses and Opporunistic Infections; Februnry 8-11, 2004; San Francisco,
Califomia,

. Baylor M3, Johann-Liang B. Hepaiotoxicity associsted with neviraping use J doeguir fnmpiee Befic Sgd, Apr 13

2004:35(5):538-539_ Available st hubps: woew g alng by gov pubpeedd 0302524

. Sanne |, Mommea-Marin H, Hinkle 1, et al. Severs hepaioioxicity associsted with nevirapine use in HIV-inlzcied

stibijees. f fufeer Diis, bar 15 2005191 (63:825-820, Available ai hips: worw nebi ol nifisss milnged | 3717155

. Boehnnger Inpellieim, Denr Health Core Professional Letter: Chsification of risk factors for severe, life-threatening and

futnl hepatotoxicity with VIRAMUNE® (nevirapine), 2006,

Kesselring AN, Wit FW, Sabin CA, et nl. Rizk factors lor trestment=limeling toxicities in patignis siarting neviragine-
containmg antiretrovical therapy, AIDS. Aug 24 2060230131 16881699, Avanlable al loips e el nbls g

:Il.l'.l-llq_ll_ RIS E sl Bl

. Hoggard PG, Kewn 5, Barry MG, Kboo SH, Back D). Effects of drugs on 2°, 2 -dideoxy-2" 3 -didehydmathymidine

plicspherviation in vitro, Antinicreh Apest Clemoies, Jun 199740000123 1-1236. Availahle at hidsosews sl ol
ik g palimed Wl Tul I

2%, Hovlir BV, Tiemey C. Friediand GH, et al [nvivo amizpenizm with zidovudine plus siavodine combisation hemgpy, J
tfect Dis. Jol 20001821 1321325 Available at hifps wwow pebe nlomin gos: pubmed: FURSI0 1
Guidaiines for the Use of Antiratroviral Agents in Aduwlis and Adolescents with AV G-4

Downloaded from htips:aidsinfo.nil,gov/ guidelmes on 5/6/2019






