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Management of the Treatment-Experienced Patient

Virologic Failure (Last updated October 25, 2018; last reviewed Oclober 25, 2018)

Panel's Recommendations

i Assassing and managing a patent who i experiencing failure of antiretrovical therapy (GRT) i complex, Expen atvoe s cnbical and
shauld be sought.

|+ Evaluation of virlegic Milure should indude an assessment of adherence, dng-drig and drug-food Inleracions, drug tolarasility, HIY
RhA leval and CO4 T lymphocyte (C04) call count trends aver fime, ART history, and priorend cerent dreg-resistance tesl results

¢+ Drug-resisiance lastng should be parfomed while the paSiant iz taking the filing antretrowra! (AR regimen (A1) orwithin 4 weaks
of freatment disconfinugticn (AN} Even i maore than 4 weeks have elapsed since ARV were disconinued, resisiances tesling can =4
provide usedul information te guide therapy, althbugh it may not detsct previously selecied resisiance mutations [CHII).

+ The goal of resment for ART-experienced patlents wish drug resistance who an expedencing ssologic faure &= (o eslsblish
viralogic suppressin (Le., HIY RAA leveis balow tha [ower limits of detection of cumently used aasays) (Ad).

+ A naw ragiman should include at least twa, and prajarabily three, fully ackive aants (Al). A& fully active agent is ane that is expected 1o
have uncompromised activity on 1he basss of the patient’s ART history and his o her currenl and past drug-resislancs test resulls. &
luly achve agent may also have a noved mechanism of solion

+ Ingenera, adding & single ARY agent 1o & virloglcaly Taling regimen is not recommended becauss e may nsk ha devalopment
of rasistance to &l drugs in the regeman (BI)

¢ For zame highly AR T-sxpevienced palients wilh extensive dnig resistance, maximal vwologic suppression iray not be possibla. in
this case, ART should be confinued (Al with regimens designed 1o minimae oxiclty, presarve C04 call counts, and delay clinical
PO rEEsIan,

o If i erucial o provide conlinucus adherence suppon b all patiens before and afler regimen changes due 1o virlsgic failure.

¢ Prefiminan data sugges! that Thare ks an increased risk of neura! fube dafects & infents bom o individuals who were recalving
dalutagravir [DTG) &t the time of concaplion, In patients with viraloge: fallure whi ame of childbearng polamilal, pregrancy lesing
shouid be periormed bedore starting DTG (Al

+ For patenis who are pregnant and wilhin 12 weeks posi-concaplion, o those who am ol childbearing potamtial ard who are not
u=ing effacive confracaplion of whi gne contemplating pregrancy, the fodowing factors should be considered:

+ IFan akemative active ARY option to DTG exists, DTG should not be prescribed (AN},

+ |Fno altematives exist. providers and Individuals of childbearing poientlal should discuzs (he possibie asseoalion betwean maunal
tube dafacts and DTG use during concepfion, and the risks of persistent vireméa in the patient and HIV fransmission to the fefus
if pregnancy cccurs while the patient is noton effective ART. The dacision of whathar o infitate or contimes 0TS should be madi
alfter carehil consderation of thase risks.

= When i is not possibie o consiruct a viable suppressive maiman lor a palleni sith mutidneg-resistant HIV. (he dinician should
consider enrclling the pabient in a8 cinical inal of imestigeticnal agents or contacing phamacetical companles that may have
invesligational agents available.

= When switching an ARY repmen n a paten with hepass B wius (HBVYHIY comfeclion, ARV drngs thal-ane active against HBY
should be continued as pan of the new regimen. Discomtinustion of these drugs may |zad 1o the reeclivafion of HEW, which may
resif in sericus hepatocelldar damage.

¢ Dizcantinuing or bhefly intermupling therepy may |lead (o a rapid mcrease in HIV RNA, 3 decrease in C04 cell count, and an increase
in thie resk, of clinical progression. Theralare. this strategy is not recommended in the satfing of virologic failune (Al).

| Haﬂngnfﬂmmndﬁhns:MMng.Elumem;mbﬂmm

' Rating of Evidence; I = Data from mndfomizsd cordrollad mials; [ = Dala fom wel-dasigned nomendemized nals or phasnational
| eohovt sfudies wit Ing-term plimical pitcames: I = Exparf apliicn
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Antiretroviral {ARY) regimens that are currently recommended for initial therapy in patients with HIV have

a high likelihood of achieving and mointaining plasma HIV RNA levels that are below the lower limits of
detection (LLOD) of currently used assays (see What 10 Stur1). Patients on anliretroviral therapy (ART) who do
not achieve this treatment goal or who expenence virologic rebound can develop resistance mutations (o one or
more components of their regimen. Adherence (o ART regimens can be challenging for some patients, and poor
adherence con result in detectable viral loads. Depending on their treatment histories, some of these patients may
have minimal or no drog resistance; others may have extensive resistance, Managing paticnts with extensive
resistance is complex and usually requires consultation with an HIV expert. This section of the guidelines
defines virologic tailure in patients on ART and discusses strategies to manage ART in these individuals.

Virelogic Response Definitions
The following definitions are used in this section to describe the different levels of virologic response to ART,

Virologic Suppression: A confirmed HIV BMA level below the LLOD of available assavs.

Virologic Failure: The inability to achieve or maimtain suppression of viral replication to an HIV RN A level
<200 copiesmL.

Incomplete Virologic Response: Two consecutive plasma HIV RNA levels =200 copies/mL after 24 weeks
on an ARV regimen in a patient who has not yet had docomented virologie suppression on this regimen. A
putient s baseline HIV RNA level may affect the ime course of response, and some regimens may take longer

than others to suppress HIV BNA levels.
Virologic Rebound: Confirmed HIV RNA level =200 copies/mL after virologic suppression.

Yirologic Blip: Alter virologic suppression, an isolated detectable FIV RNA level that 14 followed by a retim
lo virologic suppression.

Low-Level Viremia: Confinmed detectable HIV RNA level <200 copies/ml..

Antiretroviral Therapy Treatinent Goals and Presence af Viremia While on
Antiretraviral Therapy

The goal of ART 15 o suppress HIV replication toon level below which drug-resistance mutations do not
emerge. Although not conclusive, the evidence suggests that selection of drug-resistance mutations docs not
pccur in patients with HIV RNA levels persistently suppressed o below the LLOD of cument assays,'

Virologic blips are not usually associated with subsequent virologic failure” In contrast. there is controversy
regarding the clinical implications of persistently low HIV BNA levels that are between the LLOD and <2040
capies'mL in patients on ART. Viremia at this threshold is detected with some freguency by commonly used
real-time polymerase chain reaction (PCR) assays, which are more sensitive than the PCR-based vim] load
platforms used in the past.** Findings from a large retrospective analysis showed that, as a threshold for
virelogic falure, HI'Y RNA levels of <200 copies/mL and <50 copres/mL had the same predictive value for
subsequent rebound as HIV RNA levels of =200 copies/mL " Two ather retrospective studies also support the
supposition that virologic rebound is more likely 1o occur in patients with viral loads >200 copies/mL than in
those with low-level viremia between 50 and 199 copies/mL."* However, other studies have suggested that
detectable viremia at this low level (<200 copies/mL}) can be predictive of progressive viral rebound™ " and can
be associated with the evolution of drug resistance.!

Persistent HIV RNA levels =201 copies/mL are often associated with evidence of viral evolution and
accumulation of drug-resistance mutations.'* This association is particularly common when HIV RNA levels
are =510 copies/mL." Therefore, persistent plasma HIV RNA levels 2200 copies/mL are considered virologic
failure,

Guidairnas for tha Use of Antrefroviral Agents i Adulis and Adalescents with HV H-Z
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Causes of Virologic Failure

Virelogic failure can ocour for many reasons. Data from patient cohons in the earlier era of combination ART
suggested that suboptimal adherence and drug intolerance/toxicity are key contributors to virologic fuilure
and regimen discontinuations."* " The presence of pre-existing {transmitted) drug resistance may also lead 1o
virolagie failure.' Virologic failure may be associated with various patient/adherence-, HIV-, and regimen-
related factors, as hsted below.

Patient/ Adherence-Related Factors (see Adhorence 10 plie O i ol o)

*  Comarbidities that may affect adherence (e.g., active substance abuse. mental health disorders.
REUrDCogniive umpairment )

*  Unstable housing and ather payvehosocial factors

»  Missed cline appomiments

* Interruption of or intermiticnt acecss 1o ART

«  Cost and affordability of ARVs {Le. these factors may affect the ability to aceess or continte therapy)
* D adverse effects

*  High pill burden and/or dosing {requency

HIV-Related Factors

= Presence of transmitted or dequived drug-resistant vires documented by current or past resistance test
resulis

+  Prior treatment failure
*  Innate resistance o ARVS due to viral tropism or the presence of HIV-2 infection/comfection

«  Higher pretreatment HIV RNA level (some regimens may be less effective at higher levels)
Anftiretroviral Regimen-Related Factors

«  Suboptimal pharmacokinetics (PKs) (e.g., vanahle absorption, metabolism, or possible penetration into
FESETYOIFs]

* Suboptimal virelogic potency
=  Low genetic barrier to resistance

*  Reduced efficocy due to prior exposure (o suboptimal regimens (e.g., monotherapy, dual nueleaside
reverse transcriplase inhibitor (NRTI) therapy, or the sequential introdouction of drugs)

*  Food requirements
*  Adverse drug-drug interactions with concomitant medications
*  Prescription ermors

Managing Patients with Virologic Failure

I virologie fuilure is suspected or confirmed, a thorough assessment of whether one or more of the above
factors could have been the canse(s) of failure is indicated, Often the causes of virologic failure can be
identified. but in some cases they are not obvious. It 15 important to distinguish among the causes of virologic
farlure because the approaches to subsequent therapy may differ, Potential causes of virologie failure should

Guigeiings for the Use of Anliretrowiral Agents v Aguits and Adolgsceriz willy Hiv H-3
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be explored in depth. Once virologic fatlure is confirmed. steps should be undertaken to improve virologic
otifcomes, Those approaches are outlined below.

Key Factors to Consider When Designing a New Antiretroviral Regimen

+  Tdeally. a new ARV regimen should contain at least two, and preferably three, lully active drugs whose
predicted activity is based on the patient’s ART history, current and previous resistance test results, ara
new mechanistic sction (A5

«  Despite the presence of some drug resistance mutations, some ARV drugs in the regimen may still have
partial activity against the patients” HIV and may be retained as pan of a salvage regimen. These drugs
may include NRT1s or protease inhibitors (Pls).*" Other agents will likely have 1o be discontinued, as
their continued use may lead 1o further accumulation of resislapce mutalions and jeopardize treatment
options with newer drugs from the same drug class, These drugs may include enfuvirtide (T-20); non-
nucleoside reverse transcriptase inhibitors (NNRT1s), especially efavirenz (EFV), nevirapine (NVP), and
rilpivirine (RPV); and the first-generation integrase strands transfer inhibitors (INST1s) raltegravir (RAL)
and elvitegravir (EVG) =

»  Using & “new” drug that a patient has never used previously does not ensure that the drug will be fully
active: there is @ potential for cross-resistance among drugs from the same class.

«  Archived drug-resistance matations may not be detected by stundard drug-resistance tests, particularly it
testing is performed when the patient is not taking the drug in question,

*  When constructing a salvage regimen, it is more important 1o consider drug potency and viral
susceptibility bused on cumulative penotype data than the number of component drugs.

«  Resistance testing should be performed while the patient is siill taking the failing regimen or within
4 weeks of regimen discontinuation if the paticnt’s plasma HIY RNA level is > 000 copies/mL (AlL).
and possibly even 1f 1t is between 500 to 1,000 copies/mL (BI) (see Diuge-Hesstunee Testing). In
some patients, resistance testing should still be considered even after treatment interruptions of >4
wieeks, though clinicians should recognize that the lack of evidence of resistance in this sething does not
exclude the possibility that resistance mutations may be present at low levels (CIH). Dirug resistance
is cumulative: thus. clinicians should evaluate the extent of drug resistance, laking inlo sccount prior
ART history amd, importantly, poor genotypic or phenotypic resistance test resulls. Some assays only
detect resistance (o NET1s, NNRT14, or Pls, whereas INSTI-resistance testing may need to be ordered
separately. INSTl-resistance testing should be ordered in paiients who experience virologic failure on an
INSTI-based regimen. Additional drug-resistance 1ests for patients who expenience failure on a fusion
inhibitor (AL and viral tropism lests for patients who experience failure on a CCRS5 antagonist (BI1)
arc also available (see Ding-Restsanee Teging),

«  Discontinuing or briefly interrupting therapy in a patient with overt or low-level viremia is not
recommended, as it may lead 10 a rapid mcrease in HIV RNA and a decrease in CD4 T lymphocyte
(CD4) cell count, and it increases the risk of clinical progression (ALY (see [Nacontinuation or
(terruption ol Anlreime il ThorEpy),

*  When switching an ARV regimen in a patient with hepatitis B virus (HBVVYHIV coinfection, ARV drugs
that are active against HBV should be continued as part of the new regimen. Discontinuation of these
drugs may lead to the reactivation of HBV, which may result in serious hepatocellular damage (see

Antiretroviral Strategies

*  [n goneral, patients who receive al least three active drugs experience betfer and more sustained virologic
Guidelines for the Use of Anfirefroviral Agenis i Adults andg Adoiescenis with HiY H-4
Downleaded from hitpsadsinfooml gov guadelings on 5/6/2019



Case 1:18-cv-00641-LMB-IDD Document 257-45 Filed 05/04/20 Page 5 of 106 PagelD# 9015

response thian those receiving fewer active drugs. These three drugs should be sclected based on the putient's
ART history and a review ol their drug-resistance test results, both past and present, /152132323

»  Active drugs are ARVs that, based on current and previous resistance test resulls and ART history, arc
expected to have antiviral activity equivalent to the activity seen when there is no resistance to the specific
drugs, ARVs with partial activity arc those predicted 1o reduce HTV RNA, but 10 a lesser extent than when
there is no underlving drug resistance,

«  Active drugs may be newer members of existing drug classes that are active against HIV isolates that arc
resistant o older drugs in the same classes (c.g., etravirine [ETR], danumavir [DRV], and dolutegravir [DTG]).

*  Anactive drug may also be one with 8 mechanism of action that is different fom the mechunisms of the ARV
drugs that were previously used in that individual {e.g.. the fusion inhibitor énfuvinide, the CCRS antagonist
mamvires in patients with no detectable CXCR4-using virus, and some mvestigational ARV drugs),

= Anincreasing number of studies in ART-naive and ART-experienced paticnts have shown that an active,
pharmacokinetically enhanced P1 plus ode other active drug or several partially active drogs will ¢ffectively
reduce viral load in mest patients. "

* In the presence of centain Tesistance mutations, some ARV, such as DTG, darunavir/ritonavir (DRV /), and
lopnvir/ritonavir { LV, need to be given twice daily instead of once daily to achieve the higher drug
concentrslions necessary to be active agninst a less-sensitive virus

Addressing Patients with Different Levels of Viremia

Patients with detectable viral loads comprise o heterogenous group of individuals with different ART exposure
histories, cxtents o drug resistance, durations of virologic failure, and levels of plasma viremis. Maragement
strategies should be idividualized, The first steps for all patients with detectable viral loads are 1o confirm

the level of HIV viremia and assess and address adberence and potential drog-drug interactions (including
interactions with over-the-counter products and supplements) and drug-fomd interactions. Some general
approaches based on level of viremis are addressed below,

= HIV RNA Above the LLOD and <200 coplesimL: Patients who have these HIY BN A levels (ie., blips) do
not typically require a change in treitment (AL Although there is no consensus on how to manage these
patients, the risk that resistance will emerge is believed 1o be relatively low. Thercfore, these paticnts should
continue their current regimens and have HIV BRNA levels monitored at least every 3 months to assess the
need for changes (o ART i the future (ATLT),

*  HIV RNA Levels 2200 and <1,000 copies/mL: In contrast 1o patients with detectable HIV RNA levels that
are persistently <200 copies/ml, those with levels thar are persistently =200 copies/mL ofien develop drg
resistunce, particularly when HIV RNA levels are =500 copies/mL.""* Perststent plasma HIV RNA levels in
the 200 10 1,00 copies/mL range should be considered virologic failure, and resistance testing should be
attempted, particularly in patients with HIV RNA levels =500 copies/'mL. Management approaches should
be the same as tor patienis with HIV RNA =1,000 copies/mL (as outlined below), When resistance testing
cannot be performed because of low HIV RNA levels, the decision of whether to empirically chunge ARVs
should be made on a case-hy-case basis, taking inlo account whether a new regimen that is expected to fully
suppress viremia can be constructed.

*  HIV RNA=1000 copies/mL and No Drug Resistance Mutations Identified Using Current or Previous
Genotypic Resistance Test Results: This scenario s almost always associated with suboptimal adherence.
Conduct a thorough assessment to determine the level of adherence, identily and address the underlying
cause(s) for incomplete adherence and, if possible, simplify the regimen (e.g.. decrease pill count, simplify
food requirement or dosing frequency; see Adberence 1o the Conbimim of Canc), Approaches melude;

Guidglines far the Use of Antirelroviral Agents in Adulfs and Adolescents with HiV H-5
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«  Assessing the patient’s tolerance of the current régimen and the severity and duration of side effeets.
kceping in mind that even minor side effects can affect adherence.

« Addressing intoleranee by treating symptoms {e.g., with antiemetics or antidiarrheals), switching
ene ARV in a regimen 1o another agent in the same drug class, or switching from one drug class (o
another class (e.p., rom a NNETI 1o a Pl oran INSTL; see Adyverse EiTects ol Antiieimovirnl Agentsk

*  Reviewing food requirements for each medication and assessing whether the patient adheres to the
rouirements.

«  Assessing whether there is a recent history of gastrointestinal symptoms (e.g., vomiting or diarrhea)
that may result in shor-term malabsorption.

*  Reviewing concomitant medications and dietary supplements {or possible adverse drig-drug

i e e )

making wppropriate substitutions for ARV agents and/or conoomitant medications.

»  Considering therapeutic drug monitoring if PK drug-drg interactions or impaired drug absorption
leading 1o decreased ARV exposure is suspected.

*  Considering the timing of the drog-resistance test (e.g-, was the patient mostly or completely ART-

nonadherent for =4 weeks before testing?).

«  [Fthe current regimen is well tolerated and there are no significant drug-drug or drug-food
interactions, it i% reasonable o contimue the same regimen.

= If the ngents are poorly tolerated or there are important drug-drug or drug-food interactions.
consider changing the regimen to an equally effective but more tolerable regimen.

«  HRepeat viral load festing 2 to 4 weeks after treatment is resumed or staried; if viral load remains
=50 copies/mL, perform genotypic testing to determine whether a resistant viral strain has
emerged (CTI).

«  HIV RNA > 1L000 copies/mL and Drog Resistance Identified: 17 new or previously delected resistance
mutations compromise the regimen, the regimen should be modified as soon as possible in order to
avoud progressive sccumulation of resistance mutations." In addition, severnl studies have shown that
virologic responses to new and active regimens are greater in individuals with lower HIV RNA levels
and/or higher CD4 cell counts at the time of regimen changes, thus, the change is best done before
viremia worsens or CDd count declings.® " The availability of newer ARVs, including some with new
mechanisms of action, makes it possible to suppress HIV RNA levels to below the LLOD in most of
these patients. The options in this setting depend on the extent of drug resistance and are addressed in the
clinical scenarios oullined below.

Managing Virologic Failure in Different Clinieal Scenarios
See Table 11 for a summary of these recommendations,

Virologic Fallure with First Antiretroviral Regimen

«  NNRTI plus NRT1 Regimen Failure: These patients often have viral resistance to the NWRTI,
with or without the M 845/ mutation, which confers high-level resistance to lamivadine (3TC)y and
egmiriciiabing (FTC). Additional NETI mutations may also be present, Below are some switch options,

= Boosted PI plus Two NRTls: Three large randomized controlled trials (primarily conducted in
resource-limited settings where NNRTI-based regimens have been used as first-line therapy) have
explored different second-line regimen options. The studies found that regimens containing LPY/r
plus twa NRTIs were as effective as regimens containing LPV/r plus RAL "% Even though

Guidalines far the Uise of Antiretroviral Agenis in Agulis and Adoiescents wilh HIV H-&
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LPY/r was the Pl used in these studies, it is [ikely that other PE-boosted Pls (DRV/r or alnzanavir/
ritonavir |ATV /t]) would have sumilar activities and may be tolerated betier, althougl this has not
been demonstrated in large climeal rials. The EARNEST study randomized participants to receive
LPV/r plus two or three investigator-sclected NRTls, LPV/r plus RAL, or LPV alone. Participants
did not undergo resistance lesting before randomization.™ Lower rates of virologic suppression were
seen with LPY/r monotherapy, confirming that ritenavir-boosted P1 {P1/r) monotherapy cannot be
recommended (AT}."** The virologic responses were similar in the LPV/r plus NRT1s arm and the
LPV/r plus RAL arm. A post-hoc analysis showed that viral suppression was achieved in over 80% of
tho participants who received cither no active NRTIs or one active NRTI in their new regimens.* Tt
should be noted that most of the panticipants received thymidine analogs (stavudine or zidovadine—
METTs that are no longer used in first-line regimens in the United States) plus 3TC. The authors of
this trial suggest that, as a public health approach, resistance testing after first-line failure may not
be necessary in resource-limited countries. However, in settings where genotype resistince tests are
available, the Panel recommends using o PK-boosted PI plus two NRTIs (at least one of which s
pctivie) inoa regimen (AT

* DTG plus One or Two Active NRTIs: In the DAWNING trial, patients who experienced virologic
tailure while on a first=line, NNRTI-based regimen were randomized 1o receive either LPV/r or DTG:
cach of these drugs wias given with two NRTIs, one of which had o be fully active based on real-time
resistance testing, The study was stopped carly after an interim analysis showed that the DTG arm
was superior to the LPV/r arm, ** Thus, DTG plus two NRTIs {at least one of which is active) can be
an option after failure of a first-line, NNRTI-hased therapy (AT). Bictegrayir (BIC) nuay have activity
that 1s similar to that of DTG; however, there are-currently no data to support its use. There arc
limited to ne dats available on the efficacy of EVG or RAL 10 recommend the use of these INSTIsn
the setting of first line NNRETI-based therapy failure.

« Boosted P1 plus an INSTI: As noted earlier, a regimen consisting of LPY/T plus RAL was found to
be as effective as LPY/r plus two NRTIs. 7% Thus, LPV/r plus RAL can also be a treatment option
for those who experienced viralogio faflure on an NNRT1-hased regimen (A1), Although data are
limnted, DTG combined with a PK-boosted Pl moy also be an option in this setting (AL, There
are no data vn the efficacy of BIC or EVG with boosted Pl in the setting of first line NWRTI-based
therapy fuilure.

Preliminary data from Botswana suggested that there is an increased risk of neural ube defects (NTDs) in
infants bom to individuals who were receiving DTG at the time of coneeption.*™** Pregnancy testing should
therefore be performed for those of childbearing potential prior fo initiation of DTG, DTG should not be
prescribed for patients who are pregnant and within 12 weeks post-conception. It is also not recommended
for those of childbearing potential wha desire pregnancy or who are sexually active and not using effective
contraception. Though BIC is not specifically considered in this section, clinicians should be aware of the
strnciural similanty of BIC and DTG, Since there are oo safety data on the use of BIC around the time af
concdplion (o guide evidence-based recommendations, an approach similar to that outlined for DTG may be
implemented before considenng the use of BIC-containing ART i those of childbearing potential.

*  PK-Boosted PI plus NRT1 Regimen Failure: In this scenano, most patients will have either no
resistance or resistance that is limited to 3TC and FTC.™* Failure in this setting is often sttnbuted 1o
poor adherence. drug-drug interactions, or drug-food intersctions. Below are some management options.

*  Maintain on Same Regimen: A systematic review of multiple randomized trials that mvestigated the
failures of first-line, PIr-based regimens showed that maintaining the same regimen while making
efforts (o enhanee adherence is as efTective as changing (o new regimens with or without drugs from
new classes (AIT)L 1F the regimen s well tolerated and there are no concems regarding drug-drug or

Fuidalines far e Use of Anbretrowviral Agerts in Adults ang Adolescenis with HIV H-7
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drig-food mteractions or drug resistance, then the regimen can be continued with adhérence support
and viral momtoring.

*  Switch to Another Regimen: If poor tolerability, dmig interactions, or drug resistance may be
contributing to virologic failure, then the regimen can be modified 1o;

« A different boosted PQ plus two NRTIs (at least one of which is active) (ALLL); ar
* A different boosted PI plus an INST1 (BIIT); or

= An INSTI plus two NRTIs {at least one of which is active) (AT}, As noted above, if only one of
the NRTIs is fully active or if adherence 18 a concemn, DTG is the recommencded INSTI (AL,
Before considering the use of DTG in persons who are pregnant ar who are of childbearing
potential, please refer to the carlier discussion regarding the use of DTG and the potential risk of
NTDs in infants. There are limited to no data on the efficacy of BIC or EVG in this setting.

* INSTI plus NRTI Regimen Failure: Virologic failure in patients on o regimen that consists of RAL or
EVG plus twa NRTIs may be associated with emergent resistance to ITC/FTC and possibly the INST1
Virnses with EVG or RAL resistance ofton remain susceptible to DTG In contrast, in clinical trials,
persons who experienced virologic faitlure while receiving BIC or DTG plus two NRTIs as first-line
therapy were unlikely to develop phenotypic resistance to BIC or TG, There are no clinical tmial dota
to guide therapy for first-line INSTI Failures: therefore. treatment sirategy should be based on resistance
test results and the potential potency of the next regimen. Below are some treatment options, based on
resistance patiern considerilions.

*  Virologic Failure without Any Resistance Mutations: The patient should be managed as outlined
ahove in the section on virologic failure without resistance.
*  Virologic Failure without INSTI1 Resistance: The regimen can be modified to:
* A boosted Pl plus two NRTIs (ot least one of which is active) (ALIL); or
* A boosted PI plus an INSTT (ATLT): or
« DTG plus two NRTIs (at least one of which is active) (ATIT).
*  Virologic Failure with Resistance (o RAL and EVG but Susceptibility to DTG: The regimen can
be modified o:
* A boosted PI plus two NRT1s (at least one of which is active) (AILD; ar
*  Twice-daily DTG plus two NRTIs (at least one of which 15 active) (AIL); or
*  Twice-daily DTG plus a PE-boosted P1 (AT,

There are currently no data on the efficacy of BIC in patients who experience virologie fatlure while on
an EV G- or RAL-based regimen; therefore, this drug cannot be recommended in this setting,

Second-Line Regimen Failure and Beyvond
Drugr Resistance with Fuilv Active Antiretroviral Therapy Cprions

Lising a patient’s treatment history and drug-resistance data, a clinician can decide whether to include a fully
active PK-boosted P1 in future regimens. For example, those who have no documented PI resistance and
have previously never been treated with an unboosted PI likely harbor virus that is fully susceptible to Pls. In
this setting, viral suppression should be achievable using a PK-boosted P1 combined with either two NRTIs
or an INSTI—provided the virus is susceptible to these drugs. If a fully active, PK-boosted PI is not an
option, the new regimen should include at least two, and preferably three, fully sctive agents, Drugs should
be selected based on the likelihood that thev will be active, as determined by the patient’s treatment history,
past and present drug-resistance testing. and tropism testing if a CCRS antagonisi is being considered.

Gurdalings for ife Use of Anfiretrowviral Agents i Adulis and Adoigscents with FiV H-5
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Mulridrig Resistance without Fully Active Ansiretrovirad Therapy Options

Lse of currently available ARVS hns resulted in o dramatic decling in the number of paticnts who have few
treatment oplions because of multiclass drug resistance.™** Despite this progress, there remain patients whao
have experienced toxicitics and/or developed resistance to all or most currently available drugs. 1f maximal
virologic suppression cannot be achieved, the goals of ART will be to preserve immunologic function,
prevent clinical progression, and minimize the development of further resistance that may compromise
future regimens. Consensus on the optimal management of these patients is lacking. IT resistance 1o
NMNRTIs, T-20. DTG, EVG. or RAL are identified, there is rarely a reason to continue using these drugs. as
there is little evidence that keeping them on the regimen helps delay disease progression (BII). Moreover,
continuing these drugs (in particular INST1s) may allow for selection of additional resistance mutations
and development of within-class cross resistance that may limit future treatment options. It should be noted
that even partial virologic suppression of HIV RNA (o =0.5 log | copies'mL from baseline correlates with
clinical benefit.***" Cohort studies provide evidence that contimuing therapy, even in the presence of viremia
and the ahsence of CD4 cell count increases, reduces the risk of disease progression.™ Other cohort studies
sugeest continued immunologic and clineal benefits with even modest reductions in HIV RNA levels, ™"
However, these potential benefits must be balanced with the ongoing risk of accumulating additional
resistance mutations. In general, adding a single fully active ARV to the regimen is not recommended
because of the risk of rapid development of resistance (BII),

Before considering the use of DTG in persons who are pregnant or who are of childbearing potential, please
refer to the earlier discussion regarding the use of DTG and the potential risk of NTDs in infants. When
DTG 18 the omly treatment option, or one of few treatment options, providers should counsel indmviduals
whao are pregnanmt or of childbeanng potential about the possible association between NTDs and DTG use
during conception. Providers should also discuss the nsks of persistent viremia in the patient and the risk of
HIV transmission to the fetus if pregnancy occurs while the patient is not on effective ART. The decision of
whether to initiate or continue DTG should be made after careful consideration ol all these risks.

Patients with ongoing detectable viremia who lack sufficient treatment options to construct a fully
suppressive regimen may be candidates {or the recently approved CD4 post-attachment inhibitor ibalizumab
(TBAYY A single-arm, multicenter clinical trial enrolled 40 heavily ART-experienced participants who had
multidrug-resistant HIY and who were experiencing virologic failure on an ARV regimen. Subjects received
intravenous infusions of IBA every 2 weeks in addition to an optimized background regimen that included
at least one additional agent to which the subject’s virus was susceptible. At week 24, 43% of pariicipants
achieved HIV RNA <350 copics'mL., and 50% of participants achicved HIV RNA <200 copies'mL.* Of

the 27 participants who continued on to the 48-week follow-up study, 59% and 63% had HIV RNA <30
copies'mL and <200 copies/mL, respectively. All 15 patients who had HIV BNA <50 copies/mL at week 24
maintained viral suppression up to week 48,

Patients with ongoing detectable viremia who lack sufficient treatment options 1o construet o fully
suppressive regimen may also be candidates for research studies or expanded access programs, or they may
ogilntiving. Information about agents that are in late-stage clinical studies (e.g., lostemsayi, PRO-1A0), can
be found in the doug fact sheets available on AIDSinfa's website,

Previously Treated Paticnts with Suspected [yug Resistance Who Present with Limired Informarton
(Incamplete or No Self-Reported History, Medical Records, or Resistance Test Results)

Every effort should be made 1o obtain the patient’s ARV history and prior drug-resistance test results;
however, this may not always be possible, One strategy is to restart the most recent ARV regimen and assess
drug resistance in 2 to 4 weeks to guide the selection of the next regimen. Another strategy is 1o start two

or three drugs that are predicted 1o be active based on the patient’s treatment history. If there is no available

Euidelngs for ine Use of Anhrelrsviral Agerts in Aguils and Addlescanis with MV H-0
Downloaded from hitps. sidsinfonib.goy guidelings on 5/6/2019
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ARV history, a clinician may consider using agents with a high bamier o resistance, such as twice-daily DTG
and'or boosted DRV, as part of the regimen. Before considering the use of DTG in persons who are pregnant
or who are of childbearing potential, please refer to the earlior discussion regarding the use of DTG and the
potential risk of NTDs in infants, HI'Y RNA and resistance testing should be obained approximately 2 1o 4
weeks after re-initiation of therapy, and patients should be clozely monitored for virologic responses. Lastly,
clinicians should be aware of the structural simitarity between BIC and DTG, Since there are no safety data
far the use of BIC around the time of conception to guide evidence-based recommendations, an approach
sirmilar to that eutlined for DTG may be implemented before considering BIC-containing ART in those of
childbearing polential.

Table 11. Antiretroviral Options for Patients with Virologic Failure

Desigming a new regimen for patients with treatment fatlure should always be guded by ARV history and
results from current and past resistance testing, This table summanzes the text above and displays the most
eommon or likely clinical scenanios seen in patients with virologic fatlure, For more detailed descriptions,
please refer to the text above nnd/or conselt an expert m drig resistance to assist in the design of a new
regimen. It is also crucial to provide continuous adherence suppornt (o all patients before and after regimen
changes

Preliminary ditta [rom Botswans suggested that there 18 an inereased risk of NTDs in infants bom to
individuals who were receiving DTG at the time of coneeption, " Pregnancy testing should therefore be
performed for those of childbearing potential prior w mitishon of DTG, If there is an altémative aption,
DTG should not be preseribed for those who ore pregnant and within 12 weeks post-conception or those
who are of childbearing potential and who are planning to become pregnant or who are not using effective
contraception. When DTG is the only treatment option, or one of few treatment options, providers should
counsel individuals who are pregnant or of childbearing potential about the possible association between
NTDs and DTG vse during conception. The decision of whether to initiste or continue TG should be made
after careful consideration of this risk and the risks of persistent viremia in the patient and HIV transmizsion
Lo the fetus if pregnancy occurs while the patient is not on effective ART.

Clnical | 1yPeof
Failing Reslstance Considerations New Regimen Options*® Goal
Scenario
Reglman
First Regimen | NNRET] plis | Mos? likely resistant to MNRTI+- | » Boostad Pl plus 2 MRTs [at laast 1 aclive) Resuppresson
Failira 2 MNRTI5 ITCIFTC (e, HHE._TI mutabions | [&HI); or
- MIBAV) clfional NRT! |, DTG4 ps 2 Nl at s 1 atv) (Al
_____________ oo ooseapipswsany
Boogsied Mot likely no resisiance, ar =« Confinue same regimen (&I}; or HEEUHIFESS!:JH
Plps2 | resistance only bo ITCFTC [ie.. | snaiher boosted Pt plus 2 NRTIs (at beast 1
NRTls MIBIVA, without resistancz 10 | aeiive) (AN). or " ]
[
ot NRTis] + INSTI plus 2 NRTIs (at lemst 1 active; it only
1 of the: METIs is fully sciive, or, § sdherehos
i= & concem, DTG is pralared cver the othar
INSTEs) (AN); o
............. SN b it LU L N IR
IM5TI plus | Np INSTI reaﬂmna |;r.n|1 + Hogsted Pi plus 2 NFlTEE [at!uasl 1 al:hveil Ftempq:re-m:ln
2MRTIs have ATCIFTC resislance, L8, (A o
ﬂ"?ﬁ'{““ﬁ'- wﬁ'ﬁ“‘flﬂ + DTG piug 2 MRTIs {al beasl 1 active) (AIN: or
Ireldenp « Boasted PI plus INSTI (811
Giidelnes far the Use of Anlirelroviral Agenh if1 Actuits and Adoescents with HIV H-1d
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Table 11. Antiretroviral Options for Patients with Virologic Failure

Clinical Tiph of
Failing Resistance Considerations New Regimen Options*® Goal
Scenario
Regiman
First Regimen | INSTi plus | EVG or RAL +- 3TTIFTC + Boosled P| phes 2 NRTIs (2l least 1 actve) Resuppressmn
Fallure, 2 KRTs fEgisTance (AN, o
coninued ; « DTG twice daily |If patient is sensilive t
Resistance fo firztdine BIC or i It patienl i Sensilive
DTG & rare DTG phis 2 active NRTIS (Alll); ar
« DTG* e daily (if pafient & sensitive to
DOTG) plus a boasted P (A1)
+ BIC has not been studied in this salfing and
cannot be racommendad.
Second Dinig Uza pest and cumend ganofypic |+ Alless! 2, and prafarably 3, fully aclive agents | Resuppression
Reglmen Fallure | resistance | 4~ phanbtypc resislance tesing | (Al)
and Beyond wilh acive | ard ART hislory in designing new | . panially active drugs may be used when no
W:'"‘"““ reqimen ather options are available
i » Consider using an ARV wilh a difanant
e e s i D RN, | o s
Mulliphe or | Use pasi and curmond penolyple | * Idenlify a3 many aclive or parially sclive drugs | Resupprassion,
extensive | and phenotypic resistance festing | as possibée besed on resisience tast esulis ifpuﬁsj_tle
'miim o guide thesapy » Cansider sing an ARV with & different ;;"'E;?““: |
mﬁ h.:.:e Consider viral froplsm assay If machanism of achion load :ﬂ?ﬁ
treaiment use of MYC = considared + Conskdar enrciiment mto clirecal maks or possitle and
aplions Sk i :mpﬁulrdampwams far investigational | co ool cour
resisiance, it needed g as high as
i » Discondnuation of ARVS is nol recommended, | possible
Previgusly Unknotem | Obdain medical records if possdble | » Canslder restarding the old regimen, and chlain | Resupprassion
on Treatment, . . viral load and rezistance fesling 2-4 waoks
Suspected Drug ﬁ;ﬁfﬁ“ﬁﬂ "‘?“ﬁg"’“‘ alier reintroduiction of therapy
{raieriges tations, quan i the patient has | * THNErE s na avallable ARV History, considar
} iliafing & regiman wilh drog=s with high
Incomphets ART been of ART. Keep in mind that WHAGE _ :
and Fl‘-:!b-'lanna resistance mitaSians may not be mﬁéﬁ;n resistance (8.9, DTG and/
History detecied in the absence of dug
prassung.

* There are Ingufficient data 1o provide a recommandation for the contnuation of ITCFTT In the presance of 1BV

" When awitching an ARV regimen in a patient with BIVHBY comfection. ARV drugs thal are acive against HBY should be contimued as
part of the new regimen, Oiscontinuatian of thesa drugs may |ead io the readtivation of HEY, which may result in sarius hepatocalhilar

damans.

¥ [ olhir NRTI resistancs mutatons ane prasent, dse resistance fes! resulls 1o guide NRTI usaga in the new regiman.

¥ Praliminary data from Botswana suggested thal there is an increasad risk of NTDs in infents bom to those who ware receiving DTG at
the time of concaption ' Pregriancy fasting should henefore be performad for thesa of childbearing potendial prior t Inisgation of DTG,
Plaase rafar {o the dsoussion at the beginming of this 2bls for furthes recommendations:

* Responge io DTG depends on the type and number of INSTI mutabons
HKey to Acronyms! 3TC = Emiiding; ART = anlimbroviral (herapy, ARV = anliratroviral; BIC = bictagravir; CO4 = COA T lymphacyis
DRV = darunaver, DTG = dotutegravir; EVG = ehvitegsavir, FTC = emiricilabing; HBY = hapabss B virus, INSTT = indegraze strand translss

inhibitor; MWC = maraviroc, NNRT| = non-nucleasida reverse ranscriplase inhibitor; NRT) = nuedecside reverss transcriptase inhibitar,
MNTD = neiral lubs defect; P = protease inhibilcr, RAL = rallegravir

Guwdalines fof the Use of Anfretroviral Ageniz in Adulls and Adolescents wilh HiV
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Isolated Central Nervous System Virologic Failure and Newrologic Symptoms

Presentation with new-onset central nervous system (CNS) signs and symptoms has been reponed as a

rare form of “compartmentalized” virologic filure. These paticnts present with new, ususlly subacute,
newrological symptoms associated with breakthrough of HIV infection within the CWNS compartment despite
plasma HIV RNA suppression. ™ Clinical evaluation frequenily shows abnormalities on magnetic resonance
imaging and abnormal cerebrospinal fluid (CSF) lindings with chameteristic lymphocytic pleccytosis,®
Measurement of CSF HIV RNA shows higher concentrations in the CSF than in plasma, and in most (though
not all) patients, there is evidence of drug-resistant CSF virus. Drug-resistance testing of HIV in CSF can be
used to puide changes in the treatment regimen according to principles outlined above for plasma HIV ENA
resistance (CHI). In these patients, it may also be useful to consider CNS PKs in drug selection 1o assure
adequate concentrations of drugs within the CNS (CH), 1f CSF HIV resistance testing 15 not available, the
regimen may be changed based on the patient’s treatment history or on predicted drug penetration into the
CNS (CHT). 21

This “newrosymptomatic™ CNS viral escape should be distinguished from:

«  The incidental detection of asymptomatic and mild CSF HIV RNA elevation that is usually transient with
low levels of CSF HIV RNA, likely equivalent to plasma blips;™ ™ or

= A trensient meresse 1 CSF HIY BMA that s related to other ©NS infections that can induce a bricl
increase in CSF HIV ENA (c.g., herpes zoster™).

There does not appear 1o be an association between these asymptomatic CSF HIV RNA elevations and
the relatively common chronic, usually mild, neurocognitive impairment in patients with HIV whio show
no evidenee of CNS viral breakthrough.™ Unlike the “neurosymptomatic™ CNS viral escape, these latter
conditions do not cumrently warrant a change wn ART.™

Summary

The management of weatmeni-experienced patients with virologic filure often requires expert advice to
construct virologically suppressive regimens. Before modifying a regimen. it 15 critical to carefully evaluate
the patential canse{s) of virologic failure, including incomplete adherence, poor tolerability, and drug snd
food interactions. as well as review HIV RNA and CD4 cell count changes over time, complete treatment
history, amd cumrent and previows drug-resistance test results, 1f HIV RNA suppression 15 not possible with
curmently approved agents, consider the use of investigational agents through participation in climcal trials
or expanded/simgle-patient access programs. [T virolegic suppression is still not achievable, the choice of
regimens should focus on minimizing toxicity and preserving treaiment options while maimtaining CD4 cell
counts to delay chimcal progression.
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Poor CD4 Cell Recovery and Persistent Inflammation Despite Viral Suppression (Last
pdated April 8, 2015; las! reviewed April 8, 2015)

Panel's Recommendations

+ Muorhidity and mortality from several AIDS and non-AIDS conditions are increased in individusss with HIY despits aninatrovinal
therdpy (ARTj-medated viral suppression. and are pradicied by persistanlly low C04 T hymphocyte (C04) cell counts andior
persistant iImmume aciivabion

| * ART intensificabion by adding anbretraviral (AR dnigs o 8 suppressve ART reqimen does nod consistenlly improve 0L call
reCovery of reducs immune acthabion and = not recommended (Al).

i * Inndindisals with viral suppression; switching ARY drug classes does nof congistenty improve C04 cell recovery or reduca immune
activation and is not recommended (BI).

«  Moinenentions designed io increase CO4 cell counts andior decraase mmune actialion are recommended at this tera (in
pasticular, inledeukin-2 is not recommended [Al]| because ne intersention has been proven o dacrease morbidity or manality
dising AR T-medated vial supprassion.

[ *  Monitoring markers of immune acieabion ang inflammation iz not recommended because no immunclogically Ergeed Imenenbon
hes proven b improve the health of indiduals with shrormelty high bismarkar levels. and many markers thal predict morbidity and
morality Nuctuate wisely in individuals (AN},

*  Because thare are no proven mterventions fo improve CO4 cell recovery andior inflammation, efforts should locus oo addreasing
modifrable risk factors for chranis dizesse (8.0, ercouragng smokmp cessation, a healihy diel, and exarcise: Ireating hypertension
and hypearlipidamia) (All).

| Rating of Recommendatians: A = Stmong; B = Moderafe, £ = Oplonal

| Rating of Evidence: | = Dals front randomized conlroted irals; If = Dala from wel-designed nonrandomized ivals or obesrvaliong)

| cahkarf studies willy ong-ferm clincal sufcomas; il = Expart opinkan

[espite marked improvements in antiretroviral treatment { ART), morbidiy and momality in individuals with
HIV continues to be greater than in the general population, particularly when ART is delaved until advanced
disease stages, These morbidities include cardiovascular diseasc, many non-AIDS cancers, non-A1DS
infections, chromic obstructive pulmonary disease, osteoporosis, type 11 diabetes, thromboembolic disease,
liver discase, renal disease, neurocognitive dysfunction, and frailty.' Although health-related bebaviors

and toxicities of antiretroviral {ARV) drugs may also contribute to the increased risk of illness and death,
poor CD4 T lvmphocyie (CT4) cell recovery, persistent immune activation, and inflammation likely also
contribute to the risk.

Poor CD4 Cell Recovery

As long as ART-mediated viral suppression s maintained, peripheral blood CD4 cell counts in most
individuals with HIV will continue to increase for at least a decade. The mate of CD4 cell recovery s typically
miost rapid in the first 3 months of suppressive ART. lollowed by more gradual increases over timoe.™ 1f ART-
midiated viral suppression is muntmned, most individuals will eventually recover CIM counts in the normal
ringe (=500 cells/mm'y, however, approximately 15% to 20% of individuals who initiate ART at very low
CD4 counts (<20 cells/mm’) may plateau at abnormally low CD4 cell counts,™ Early initiation of ART in
mdividuals with recent HIV diagnoses likely provides the best opportunity for maximal CD4 cell recovery”

Persistently low CD4 cell counts despite ART-mediated viral suppression are associated with increased

risk of morbidity and mortality. For example, individuals with HIV who have CD4 counts <200 cells/mim’
despite at least 3 years of suppressive ART had a 2.6-fold greater risk of mortality than those with higher
CD4 cell counts.” Lower CD4 cell counts during ART-mediated viral suppression are associated with an
increased risk of non-AIDS morbidity and monality,™' including cardiovascular disease,” osteoporosis and
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fractures,” liver disease,'! and infection-related cancers.” The prognostic importance of higher CD< cell
counts likely spans all ranges of CD4 cell counts, though incremental benefits are harder to discern once CD4
counts increase to =350 cells/mm?.""

Individuals with poor CD4 cell recovery should be evaluated for modifiable causes of CIM cell lymphopenia,
Concomitan medications should be reviewed, with a focus on those known to decrease white blood cells or,
specifically, CIM cells {e.g.. cancer chemotherapy, imterferon, zidovudine,'” or the combination of tenofovir
disoproxil fumarate [ TDF] and didanosine [ddl]) """ If passible, these drugs should be substituted for or
discontinued. Untreated coinfections {e.g., HCV, HIV-2) and serious medical conditions (e.g., malignancy)
should also be considered as possible canses of CDM lymphopenia, particularly in individuals with
consistently declining CD4 cell counts (and percentages) and/or in those with CD4 counts consistently below
|04 cells/mm’. In many cases. no obvious cause for suboptimal immunologic response can be identified,

Despite strong evidence linking low CD4 cell counts and increased morbidity during ART-mediated viral
suppression, no sdjunctive therapics that increase CD4 cell count beyond levels achievable with ART alone
have been proven to decrease morbidity or moriahty. Adding ARV drugs 1o an already suppressive ART
regimen docs not improve U4 cell recovery,™ ™ and does not rediee morbidity or mortality. Therelore,
ART imensification is not recommended as a sirategy 1o improve CD4 cell recovery (Al). In individuals
mainiaining viral suppression, switching ARV drug classes in a suppressive regimen also does mot
consistently improve CD4 cell recovery and is not recommended (BEH). ™ Two large climeal trials, powered
1o assess impact on clinical endpoints (A1DS and death). evaluated the role of interleukin-2, an immune-
based therapy, i improving CD4 cell recovery. Interleukin-2 adjunctive therapy resulted n CD4 cell count
increases but with no observable clinical benefit. Therefore, interlenkin-2 is pot recommended (AL
Other immune-baged therapies that increase CD4 cell counts (e.g., growth hormone, interleukin-T) are under
inveshigation, However, none of the therapies huve been evaluated in clinical endpoint trials; therefore,
whether nny of these approaches will offer clinieal benefit is unelear. Currently, such immune-based therapies
should not be used except in the context of o clinical tral.

Persistent Immune Activation and Inflammation

Although poor CD4 cell recovery hikely contributes o morbidity and mortality during ART-medisted viral
suppression. there is increasing focus on persistent immune activation and inflammation as potentially
independent mediators of risk. HIV infection results in heightened systemic immune activation and
inflammmiation, effects that are evident during acute infection, persist throughout chronic untreated infection,
and predict more rapid CDM4 cell decline and progression to AIDS and death, mdependent of plasma HIV
BNA levels. ™ Although immune activation declines with suppressive ART, it often persists at abnormal
levels in many individuals with HTV mainiaining long-term ART-mediated viral suppression—even
those with CD4 eell recovery 1o normal levels. ™ Immuone activation and inflammatory markers {e.g., 1L.-6,
D-dimer, hs-CRP) also predict mortality and non-AIDS morbidity during ART-mediated viral suppression,
including cardiovascular and thromboembolic events, cancer, neurocognitive dysfunction, and frailiy ™
Although individuals with poor CD4 cell reeovery (i.e., counts persistently <350 cellsmm?) tend o have
greater immune activation and inflammation than those with greater recovery.”™ the relationship between
innate wnmune activation and inflammation and morbidity/monality is largely independent of C04 cell
count. " Even in individuals with CD4 counts >3500 cells'mm?, there is evidence that immune activation and
inflammation contribute o morbidity and mortality.” Thus, innate immune activation and inflammation are
potentially important tangets for fiture interventions.

Although the drivers of persistent immune activation during ART are not completely underswod, HIV
persistence, coinfections, and microbial translocation likely play important roles. ™ Interventions lo reduce
gach of these presumed drivers are currently being mvestigated. Importantly, adding ARV drugs to an already
suppressive ART regimen (ART intensification) does not consistently improve immune activation ==
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Although some studics have suggested that switching an ART regimen (o one with a more favorahle

lipid profile may improve some markers of immune activation and inflammation. 34,35 these studies

have limitations and results are not consistent across markers and among studics, Thus, at this time, ART
modification cannol be recommended as a strategy to reduce immune activation (BUI), Cither commonly

used medications with anti-inflammalory properties (e.g., statins, aspirin] are being swdied, and preliminary
evidence suggests tat some may reduce immune activation m treated HIV infection. ™" However, because no
mtervention specifically targeting immune activation or inflammation has been studied in a clinical outcomes
tral in treated HIV mfection, no interventions to reduce immune activation are recommended at this time.

In the absence of proven interventions, there is currently no clear mationale 10 monitor levels of immune
activation and inflammation in treated HIV infection. Furthermore, many of the inflammatory markers that
predict morkidity and morality Quetuate significantly i individuals with HIV, Thus, clinical monitoning
with immune activation or inflammatory markers is not currently recommended (A1), The focus of care to
reduce chronic non-AIDE morbidity and mortality should be on maintaming ART-mediated viral suppression
and addressing strategies to reduce risk factors {o.g., smoking cessation, healthy dict, and exercise) and
managing chronic comorbidities such as hypertension, hyvperlipidemia, and diabetes (ATI),
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Optimizing Antiretroviral Therapy in the Setling of Viral Suppression (Last opdated
Oclober 25, 2018; last reviewed Oclober 25, 2018)

Panel's Recommedations
¢ Avances in antiretrovical (ARV) reatmani and a better undarstanding of HIV drug resislance maka i passible fo consicar swilching
an effeclive reqimen ta an altarmalive regimen in some sftualions.
+ Tha lundamental minciple of regiman switching is 1o maintan siral sippression without jpopardizing figure reatmen: opsans (AL,

v |bis crilical 1o raview a palient's full ARY hestory, Including virtlogic tesponses, past ARN-associaled ioadtties and infolerances, and
cumalative resistance 1851 results. bafare selecting a new antirefraviral tharapy regimen (Al]

|+ Adverse avants, drug-drig ar dnig-food inbaractions, pill burden, pregnancy, cost, or the desing to smplify a regimen may prompt
| @ regimen switch, Within-class and between-class switches can usually maintain viral suppressian, provided that there ks na viral
resiziance to the ARV aganis in the naw regimen |Al).

It Munotharapy wih sither a boosied prolease inhibilor or an integrase strand renafer nhililor has been assooaled with unacceptable
rates of virsdogic failure and the davelapmen of resistance: tharafare. manetherapy as a switching strategy s not recommended (Al).

+ Whan swiching an ARY regimen in a parson wilh bepatiis B sirus (HEVYHIV coinfection, ARY drugs-the? sre-aciive agains
HEY Infectan should be contnied, Discontinuation of HBY drugs may lead to reactivation of HBY, which may resull in senous
hepatocefular damage,

+  Consuliation with an HIV specizist should be conziderad whan planning a regiman swilch for 3 patien wilh & hissory of resistance 1o
one or more dug classas (B,

+ Close monitoning io assess ioerabilty, viral suppression, adhemnce, and sately is recommended during the fist 3 months after &
resgimen sasch (AN,

| Rating of Recommendations: A = Sirong; & = Modeafe; C = Optiona!

Rafing of Evidence: | = Data from mncamized condraied inals; F = Dala fom wini=sesyed nowandemized inals or chsenaianal
cohod shuthes with long-tovm chrucal picomes, LY = Erped DpiTian

With currently available antiretroviral therapy { ART), most patients living with HIV can achieve and
maintain HIY viral suppression, Furthermore, advances in treatment and a better understanding of drug
tesistance make it possible to consider switching from an effective regimen to another regimen i some
situations (see below). When considening such a switch, clinicians must keep several Key principles in mind
in order to maintain viral suppression while addressing the concerns with the current regimen,

Reasons to Consider Regimen Switching in the Setting of Viral Suppression

«  To simplify a regimen by reducing pill burden and’or dosing frequency

» To enhance tolerability and/or decrease short- or long-term toxicity (see Aads erse Efldels ol Sptrettoy el
4 pents and Table |6 for a mone in-depth diseussion of possible loxicities)

* To preveni or mitigate drug-drug interactions {see Dhug-Dirig [nternctinis)

» Toeliminate food or Auid requirements

*  Toallow for optimal use of ART durmg pregnancy or in cases where pregnancy may occur (sec the
Pernanl Cundelines)

*  Toreduce costs (see Cost Conssderniions apsl Aniirstroy jral Thempy)

General Principles of Regimen Switching

Maintain YViral Suppression

The fundamental principle of regimen switching s to maintain viral suppression without jeopardizing future
treatment opiions (Al). If a regimen swatch results in virologic fuilure with the emergence of new resistance
Guidalines for the Use of Anfirefroviral Agenis in Adulls and Adofescernts with HIV 22
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mutations, the patient may require more complex or expensive régimens.

Careful Review of Antiretroviral History Before Switch

The review af a patient's full antiretroviral (ARV) history—including virologic responses, past ARV-
associated (oxicities, and cumulntive resistance test resulis—is warranted before any treatmient switch (Al), IF
a patient with pre-ART wild-type HIV achieves and maintains viral suppression afier ART mitiation, one can
assume that no new resistance mutation emerged while the patient was on the suppressive regimen.

Assess Prior Resistance Before Switch

Review of cumulative resistance 1est results 15 essential when designing a new regimen. Cumulative resistance
test results refer to all previous and currently available resulis from standard genotype, proviral DNA genotype,
phenotype, and tropism assays that can be used 1o guide the seléction of a new regimen. Onee selected, a
resistance mutation 1s generally archived in the HIV reservoir and is likely o re-emerge under the appropriate
selective drag pressure. even iF it is not detected in the patient’s most recent resistance test. When resistance
data are not available, resistance may ofien be inferred from a patient’s treatment history, For example, a
paticnt who experienced virologic fnlure on 8 lamivudine (3TC)-containing regimen or an emiricitabine

(FTC peontaining regimen in the past is likely 10 have the M 134V substitution, even if it is not documenied.
For patients with documented failure oin a regimen that contains elvitegravir (EVGY, mitepravir (RAL), or o
non-nucleoside reverse ransenptase inhibitor (NNRT1, resistance to these drugs should be assumed because
these drugs gencrally have a lower barrier to resistance than other ARV drugs, If there is uncertainty about
prior resistance, it 1s generally nol advisable to switch o suppressive ARV regimen unless the pew regimen is
likely Lo be at least as active against potential resistant virs as the suppressive regimen. This is particularly
applicable when switching ARV-experienced individuals from a regimen with a high barrier 1o resistance to
one with a lower barrier to resistance.! Consulting an HIV specialist is recommended when contemplating a
regimen switch for a paticnt with a history of resisiance o one or more drug classes (BIT).

IF switching is considered in patients with suppressed viral loads who do not have prior resistance data, next-
generation proviral DA genotypic resistance testing can be considered. For patients who have no prior
viralogic failures and who are on their first or second regimen, or those who have genotypic test results from
prior virologic failures, the use of the proviral DNA genotypic test is unlikely to provide oseful information.
In individuals with multiple prior failures or a history of multiple prior ARV regimens, the use of proviral
DNA genotypic testing may be useful. However, the results must be interpreted with caution, as these assays
may not detect all of a patient’s drug resistance mutations, especially those that were selected by a previous
ART regimen. In addition, these assays may identify mulations that appear to be inconsistent with a patient's
response to treatment. making the clinical relevance of the assay results questionable, Overall, the clinical
utility of these assays remains an area of active investigation (see Dnig-Resstonce Testing),

Switching in a Person with Hepatitis B Virus Coinfection

Whon switching an ARV regimen in a patient with hepatitis B virus (HBVYHIV coinfection, tenofovir
disoproxil fumarate (TDF) or tenofovir alafenamide (TAF) should be continued as part of the new regimen,
unless these drugs are contraindicated. Both TDF and TAF are active against HBY infection.? Discontinuation
of these drogs may lead to reactivation of HBV, which may result in serious hepatocellular damage. Using
ATC or FTC as the only active drug for HBV infection is not recommended, as HBVY resistance to these
drugs can emerge rapidly. If TDF or TAF cannot be used as part af the ARV regimen, referto Hepniitls B
Vs HIEY Cuindection for recommendationz,

Assess for Potential Drug Interactions

Before switching a regimen, it 15 important to review the ARV drugs in the sew regimeén and concomitant
medications to assess whether there are any potential drug-drug interactions. For example, rilpivirine (RPV)
miay interact with acid-lowering agents, and TAF and bictegravir (BIC) may interact with rifamycins (sce

Guielings for the Uisa of Anliratrowiral Agenis in Adulls and Adolescents with HIV 23
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Diue-Dirnge lnlgractions). In addition 1o new drug interactions, the discontinuation of some ARV drugs

may also necessitate adjusting the dosage of concomitant medications. For example, discontinuation of
pharmacokinetic boosters (mtonavir or cobicistat) may reduce the concentrations of some concomitant
medications, Concomitant medications which may have previously been managed with dose adjustmenis will
need to be re-evaluated in the context of the new ART regimen.

Assess for Fotential for Pregnancy

A pregnancy test should be performed for those of ehildbearing potential prior to switching ART. If a person
with HIV is found 1o be pregnant, elinicians should refer to the Pepnatal Guidelings for recommendations
on the salely and efficacy of ARV use in pregnancy. Preliminary data from Botswana suggest there may be
an increased sk of neural be defects (NTDS) in infants bom to women who were recoiving dolutegravir
(BTG at the time of conception,

Lintil more information is availahle:

= Clinicians should discuss the possible association between NTDs and DTG use during conception and
the benefits of DTG for HIV treatment with individuals of childbearing potential; clinicians should also
provide appropriate counseling so that the individual can make an wformed decision about the use of
DTG (ATLY),

« DTG is not recommended for those:
+  Whao are pregnant and within 12 weeks post-conception;
*  ‘Who are of childbearing potential, sexunlly active, and not using effective contraception; or
*  Who are contemplating pregnuncy.
« It i% unknown whether the possible sk of NTDs associated with DTG use at the time of conceplion is
shared by other intcgrase strand transfer inhibitors (INSTIs) (1.c., a class effect).

«  BIC is structurally similar 1o DTG, but there are no safety data on the use of BIC around the time of
conception. For those who are of chilldbearing potential, but who are not pregnant, an approach similar to
that outlined for DTG should be tuken before considering BIC-containing ART.

Muonitoring affer Switch

Close monitoring 1o assess tolerability, viral suppression, adherence, and safety 15 recommended dunng the
first 3 months after a regimen switch (sec below),

Specific Regimen Switching Considerations falso see Adverse Effects of Antiretrovival
Ageniis

As with ART-naive patienis, the use of a three-drug combination regimen 15 generally recommended when
switching patients with suppressed viral loads to a now regimen. Patients with no reésistance mutations can
likely switeh to any regimen that has been shown to be highly effective in ART-naive patients. In addition,
there is growing evidence that certnin two-dmg regimens can maintain virologic suppression, as discussed
below, Monotherapy with either a boosted protease inhibitor (P1) or an INSTI has been explored in several
trials or cohort studies. Monotherapy has been associated with a higher mate of virologie failure than other
regumens and has been associated with the development of resistance, especially INST] menotherapy,
therefore, monotherapy as a switching stratcgy is not recommended (Al).

Strategies with Good Supporting Evidence

Three-Drug Regimens

Wirlein-Class Switches

Within-class switches that are prompted by adverse events or the availability of ARV within the same class
CFirdetines for B Use of Antivalrovival Agents in Agults and Adatescents with IV H-24
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that offer a better safety profile, reduced dosing frequency. higher barrier to resistance, or lower pill burden
usually maintain viral suppression, provided there is no drug resistance 10 the new ARV, Some examples of
within-class switch sirategies are switching from:

TDF** or abacovir (ABC) 10 TAF

RAL 1o elvitegravir/cobicistat (EVG/e)* or DTG

DTG, ENG/e, or RAL to BIC

Efavirenz {(EFV) 1o RPy"™!

A mtonavir-boested PP to a Pl coformulated with cobicistat {Plic)

Boosted atazanavir (ATV/ ¢ or ATV/T) to unboosted ATV (when used with ABC/ATCY

Hetwpen-Class Switciey

Between-class switches genemally maimtain viral suppression, provided there is no resistance to the other

[

omponents of the regimen. Such switches should be avoided if there is any doubt about the activity of the

other agents in the regimen. As noted earlier. prior resistance test resulls will be very informative in guiding
this switch,

Some examples of between-class switch strategies are:

Replacing a boosted Pl with an INST (e.g., DTG, BIC," or EVG''¥)
Replacing o boosted Pl with RPV™
Replacing an NNRETI with an [INSTP

Replacing a boosted P1 with maraviroc (MVC) When switching to MV, co-receptor usage in patients
with virolagic suppression ean be determined from proviral DNA (see Cosreceplonr Troprsm Assavs)
ubtained from peripheral blood mononuclear cells =

i P 1M1

There is growing evidence that some iwo-drug regimens are effective in maintaining virologic coniral in
patients who initiated therapy and achieved virologic suppression with three-drug regimens. However,
cantion should be taken i patients with HBV coinfection, as these simplified regimens may not have
adequate anti-HBY activity. Below are examples of successful strategies for switching from three- to two-
drug regimens in persons with suppressed HIV,

Lrodutegravie plies Rifpivirine

Two Phase 3 trials ehrolled 1,024 participants with viral suppression for 21 year and no history of virologic
failure.” Participants were randomized o stay on their combination ART regimen or to switch to a regimen
of once-daily DTG plus RPV. Viral suppression was mamtaimed i 95% to 96% of the participamis in both
arms ul 45 weeks. DTG plus RPY is available as a coformulated single-tablet regimen. This regimen is o
reasomable option when the use of nucleoside reverse transeriptuse inhibitors (NRTIs) is neither desirable
nor necessary. 1t should only be given to patients who do not have chronic HBV infection, have no evidence
of resistanee o either DTG or RPY, and have no significant drug-drug interaction that might reduce cither
drug's concentration (Al).

Ritonavir-Boosted Protease Indibvitor plus Lambvudine or Emtricitabine

There is growing evidence that a Pl/r-based regimen plus 3TC ean maintatn viml suppression in patients who
initinted tnple-drug therapy. who achieved sustained viral suppression for =1 vear, and who have no evidence
of, or nsk ol resistance (o, either the Pt or 3TC. A PEr plus 3TC/FTC may be a reasonahble oplion when the

Gutchatines for tha Use of Anlirefroviral Agents in Adullts and Adolescents with HIV H-25
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continued use of TOF, TAF, or ABC 1% contraindicated or not desirable. Examples of baosted P1 plus 3TC
regimens which have been studied in clinical wrals include the following:

«  ATV/rplus 3TC (CI)

*  Darunavirritonavir (DRY/T) plus 3TC (B1),* or

*  Lopimavirmitonavir (LPY/r) plus 3TC (CI).7

Strategies for Patients with Viral Suppression and a History of Treatment Failure
Elvitegravir/Cobicistal Tenofovir Alafenamide/Emiricitabine plus Darunavir

The combination of EVG/e/TAF/FTC plus DRV has been shown to be a potential simplification strategy

in patients with complicated salvage regimens. ™ A randomized controlled trial enrolled 135 virologically
suppressed panents who were receiving DRV-contaimng ART and had resistance to at least two ARY drug
¢lusses, but no INST resistance. Eligible participants could hive up to three thymidine analog resistance
mutations and/or the K65K miutation, but no history of either the Q15 1M mutation or T6Y insertion
mutaiions. The patients were randomized 2:1 (o cither switch to a regimen of EVG/OTAFFTC plus DRV or
remain on their original regimen. At 24 weeks, 97% of the patients in the EVG/e/TAF/FTC plus DRV anm
maintained virologic suppression. The pill burden was reduced from an average of five tablets per day 1o two
tublets per day. This regimen would be an appropriate option for individuals with similar treatment and drog
resistance historics as those mcluded in this study (AL).

Strategics with Some Supporting Evidence

Other swilching strategies in patients with viral suppression have some evidence (o support their use. These
strutegics cannol be recommended until further evidence is available. IT used. patients should be closely
monitored to assure that viral suppression is maintained. Some of these strutegies are bsted below.

Hoosted Protease [nhibit s Integras reened Transfer Inhibito

In two small observational studies (which included 13 parucipants and 56 participants) in which participants
were swilched from ther current ART regimens to DRV/r plus DTG, viral suppression was maintained in over
97% of the patienis for a mean of 12.8 months in the frst cobort and at 48 weeks in the second cohort H'?

Dolutegravir plus Lamividine
A switch to TG plus 3TC as maintenance strategy in patients with viral suppression has been examined in
two small climical trials and in two observational studies.

Climical Trials

The LAMIDOL wrial evaluated a regimen of DTG and 3TC as a maintenance strategy in patients with
virologic suppression who had no evidence of NRTI, INSTL, or PI resistance ™ At 24 weeks, 103 of the 104
participants remained virologically suppressed.

The ASPIRE study included %0 participants with viral suppression on three-drug ART and no history of
virologic failure. These participants were randomized to remein on their curment regimen or to switch o DTG
plus 3TC, The DTG plus 3TC regimen was noninferior to continuing the three-dmg ART regimens (91% vs.
#9% of participants remained virologically suppréssed by Week 48, respectively).™

Ohservational Studies

A prospective observational study included %4 patients with viral suppression who were switched 1o DTG
plus 3TC and who maintained viral suppression for 24 weeks following the switch, ™ Another study evaluated
the safety and efficacy of this regimen in 206 patients who switched due to either drug toxicity or a desire 1o
simplify their regimens, At Week 48, the estimated probability of maintaining viral suppression was 98.2%;
at Week 96, the estimated probability was 95.1%.%
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Strategies Not Recommended
H 1 Inhibitor Mongil

The strategy of switching patients with virologic suppression without PI resistance from one ART regimen o
Plir monotherapy has been evaluated in several studies, The rationale for this strstegy is to avoid NRTI woxicities
and decrease costs while taking advantage of the high barrier o resistance of Pls: PUr monotherapy maintains
virologic suppression in most patients, but at lower rates than regimens that inclode one or two NRT1s.”

" Low-level viremia, generally without the emergence of Pl resistance. appears to be more common with
monotherapy than with regimens that include one or two NRTIs. In most studies, resuming NRTs m pitients
who are experiencing low-level viral rebound has led to re-suppression. ™ No elinical trials evaluating the usc
of coformulated PI'c regimens as monotherapy or companng different PUT monotherapy regimens have been
conducted. On the basis of the results from these studies, boosted Pl monotherapy is not recommended (Al

Droluiepravir Mon
The stratepy of switching virologically suppressed patients to DTG monotherapy has been evalunted in
cuhort studies and in clinical practice,™* as well as in o randomized controlled tmial * This strategy has been

associated with an unacceptable dsk of virlogic failere and subsequent development of INSTI resistance;
therefore, 11 is nol recommended (Al

Boosted Atazanavir plus Raltegravir
In a randomized study, virologically suppressed patients switched to a regimen consisting of ATV plus RAL

or ATV/r plus TDE/FTC. The ATV/r plus RAL regimen switch was associated with higher rates of virologic
fuilure and treatment discontinuations than switching o ATV/r plus TDFEFTC.Y A regimen consisting of ATV/r

phis RAL cannot currently be recommended {AT).

Mamviro 5 i

In a randomized controlled thsl, virologically suppressed patients who were on a regimen of two NRT1s ples
a boosted Pl and who had only CCR3-tropic HIV {as detected by proviral DN A testing) were randomized

to contmue their present regomen or (o switch (o MYC plus two NETIs or o MV plus a boosted PLL The
boosted Pl plus MYC regimen switch was associated with higher rates of virologic failure and treatmemt
discontmeations than the other two regimens. Based on these results, 8 regimen consisting of & boosted P1and
MYVC cannot be recommended (AL)."

Maraviroc plus Raltegravir
In a nenrandomized pilot study, virologically suppressed patients were switched from their prescribed regimen

o MVC plus RAL. This combination led to virologic relapse in five out of 44 patients. " On the basis of these
study results, use of a combination of MVC and RAL is not recommended (AL,

Muonitoring alter Treatment Changes

Afier a treatment switch, patients should be evalusted closely for 3 months (e.g., a clinic visit or phone call | to
2 weeks after the change and a viral load test to check for rebound viremia 4 to § weeks after the switch) (AL,
The purpose of this close monitoming 15 to assess medication inlerance and conduct wrgeted laboratory testing

il the patient had pre-existimg laboratory abnormalitics or if there are potential concems with the new regimen.
For example, if lipid abnormalitics were present and were a reason for the ARY change, or if lipid abnormalities
wre o concem with the new regimen, fasting cholesterol subsets and triglycerides should be assessed within 3
months after the change in thermpy, In the absence of any new complaints, laboratory abnormalities, or evidence
af viral rebound at this 3-month visit, climcal and laboratory monitoring of the patient may resume on a
regularly scheduled basis (see Labosaton Testimg o lonal Assessmem aind Moniganni).

Guidelinas for ihe Use of Antiretroviral Agenits in Adulls and Adolescents with Hiv H-2F
Downloaded from hitps atdsinfo nihgov gudelines on 5/6/2019




Case 1:18-cv-00641-LMB-IDD Document 257-45 Filed 05/04/20 Page 28 of 106 PagelD#

9038

References

1.

10.

[}

L7

I

Iv.

Eron J1, Young B, Cooper DA, et dl. Switch to o raflegravir-based regimen versus continuation of a lopinavir-ritonayir-
based regimen in stable HIV-infiected patients with suppressed vimemia (SWITCHMEK | and 2): two multicenire,
doutile-blind, randomised controlled irials, Lameer. 2010;375(9712):396-407. Avarlable at:, ity v nebialiomb o
e NI T T

Terrault MA, Lok ASF, McMahon B, ¢t al. Update on prevention, dingnosis, wnd treatment of chronic hepatitis B:
AASLD 2018 hepatitis B guidance, Hepatolagy. 2018:67(4):1560-1599, Available at g www ueblalio i oy
prubied TR4(EST .

Zush B, Makhema 1, Shopiroe RL. Neural-Tube Defects with Dolutegravir Treatment from the Time of Conception, N Engl Jf
Med, 200 83T 10K 9TR0K] . Availible atd [ipss (wsor meba nlm miligoy pribped 005 7297,

Zash K, Holmes L, Makhema 1. et al. Surveillznce for neural tube defects following antivetroviral exposire from
conceplion. Presented at: 22nd Internationnl AIDS Conference, 2008, Amstendam,

Ciaillant JE, Daar ES. Raffi F, et al. Efficacy and safety of tenofovir abafenmmide versus tencfovir disoproxil fumarate
given s fixed-dose combinations comaining emtricitabine as backbones for reatment of HIV-1 infection in virologically
suppressec adults: o randomised, double-blind, active-controlled phose 3 trinl. Lances ATV, 2006;3(4 )21 58-165, Availoble

wtd Ty D i kv el gow) pribimmcdC0TTAARE]

Hagins [, Orkin C. Danr B3, et al. Switching 1o coformulated rilpivirine (RPY), emtricitabine (FTC) and tenofovir
alafenamide from either RIY, FTC and tenofovir disoproxil fimarate (TDF) or efavirenz, FTC and TDF: 96-weck resulis
froms twio randoondzed cliniedl treals. NP Medt 2008, Avvablabbe ar hipsswewon nebinlo b gopubmmed (000530,

Winston A, Post FA, Delesus E. el al, Tensfovir alafenamide plus emiricitubine versus abacavir plis limiviedine Tor treatosent
of vindogoally suppressed HIV- 1-infected adults: a randomised, double-blind, active-controlied, non-anferiority phase 3 wial.
Leviret HIV, 2018;5(4):e162-21 71, Available st [wpsiwyew, nebinhi, nibgon pobiped 2947 55104

Mills A, Crofoot G, Ortiz B, &1 al. Switching from twice=daily raltegravir plus eaofovir disoproxal fumarate/'emiricitabing
to once-daily elvitegravircobicistat emtricitabine enofovir disoproxil fumnarate in virologically suppressed. HIV-1-mfected
wiibjects: 48 weeks datn. HYF Clin Trials, 2004;15(2):51-56. Avatlable at: fitp Saans ey, il i, gy pilained 247 [0S,

loling 81, Ward 13, Brar [, et al. Switching 1o fixed-dose bictegravir, emiricitabine, and tenofovie akilfenmmide from
dolutepmvir plus ahocavie and lamivudise in virologically suppressed adults with HIV-1: 48 week results of o randomised,
douhle-blind, nulticentre, active-controlled, phase 3, non-mferionty tinl. Lonced MV, 2018571 e357-2365. Available ot
e e b il pov pubiee U 3945,

Bictegravir‘emtrivitabine!lenofovir alafenamide [Bikiorvy) [package inseri]. Gilead Sciences. 2018, Available at: [mip:)

Blills AN, Coben C, Dejesus E. et al. Efficacy and safety 48 weeks after swatching fraom efavirene o nlpivirine using
emtricitabinetenofovir disoproxil fumarane-based single-tablet regimens. A0 Clin Triade, 2003 14(55216-223, Available
at: fip owivw b nloe e gas pdbimied 2= 1498t

Squites KE, Young B, Delesus E, et al. ARIES 144 week resulis: durable virologic suppression in HI'V-infected patients
simplified to unboosted stazanovicsbacavir bimevadine. S Clin Traele. 2002:03053:233-244. Available at: b v

nehi b ngbga pribneild 251 54404,

. Cilviagn ), Caresi G, Moreno 5, et al. Unhoosted ptaanavir-based therapy maimiaing control of HIY rype-1 replication as

effectively as a rilonavir-boosted regimen, Anridle Ther, 2000150 719931002, Available at: biip: s nche ool go

pufrpgalr s b 15 o

. Wahl A, Bhatd L, Small CB, et al, The ASSURE study: HIV-1 suppreéssion s paintaned with bone and renal biomacker

improventent 48 weeks after rtonavir discomtinuation and randomized switch to abacaviclamividine = atieaavir, H1IF
Med. 2016;17(20:106-117, Available ot g s, nehi b nitgoy pubmed 26176 144

Gatell IM, Assoumou L, Moyle G, et al, Swilching from a ritonavir-boosted protease inhibitor 1o a dohnegravir-hased
regimen for muntenance of HIV viml suppression in patients with high cardiovasculor risk. AfDS. 2017:31(18):2503-2514
Available atr htrps: v nich nbo naly g pubmeled | | 200

Daar ES, Delesus E, Ruane P, et al. Efficacy and safety of sudiching to fixed-dose bictegravir, emtricitabing, and tenofovir
alafenamide from boosted protense inhibitor-based regimens in virologically suppressed adults with HIV-1: 48 week results
of o randomized, open-label, multicentre, phase 3, non-inferiority tral, Lomcer HEF. 2008,507):2347-¢356, Available at:
i P ek il mily gov pabned 2992 538060,

Arritias JR, Delesus E, van Lunzen ), et al. Simplification to single-tablet regimen of elvitegravis, cobicistat, emiricitabine,
tenofovic DF from multi-tablet ritopavir-boosted protease inhibitor plus coformulated emiricitabing and tenofovir DF

Guideiines for ihe Use of Anfirefroviral Agents in Aduits ang Adolgscents with HIY H-28

Downloaded from hilips:aidsinfpanib gov guidelings on 5562019



Case 1:18-cv-00641-LMB-IDD Document 257-45 Filed 05/04/20 Page 29 of 106 PagelD#

9.

25,

2,

27,

il

33

9039

regimens; week 96 results of STRATEGY-PL HIF Clin Trialz, 2007180351 18-125. Availablean: hinps: s sebiinlig
nifi.govipubmed 283553

Hodder 5, Squires K, Kitya C, et al. Brief repori: efficacy and safety of switching io coformuilated elvitegravir, cobicistat,
emitncitibine, and tenofovir alafenamide (ECTFTAF) in virologically suppressed women, J Ao Tamnnee Defic Sy
2018 TR{Z):209-213. Available at: hittps: s ww mebi. b nih, gov pubaed 2505 1456,

Palella FJ Jr. Fisher M. Tebas P. et al. Simplificasion to nlpivirinefemitricitabine tenofovir disoproxil fumarate from

ritonavir-boosted profense inhibitor antiretroviml therapy 10 a mndomized twial of HIV-1 RNA-suppressed panticipants,
AT, 20 4:28(3 1335349, Available at: [y Cwowons el nlio il goy prubamed 24075 20

. Porniak A, Markowitz M, Mills A, et al. Switching to coformulsed elvitegravin, cobicistar, eminicitabineg, and tenofovie

Veraus contisantion of non-necleosade reverss iranseriplase inhibitor with eminicisbime and lepofovir i virologically
suppressed adulis with HIY (STRATEGY-NRRTI): 48 week results of a modomised, open-tabel, phase 3b non-imferiority
trial, Lovreet fefer Dhiv, 2004, L4 TH590-599, Avmilable ot lip waw e gl il s puabpiedd b0 250,

o Arribas TR, Pialows G, Gathe I, et al. Simplification to coformulated elvitegrvir, cobicistat, enitricitnbine, and fenofovir

versus continsation of rilonavir-boosted protease inhibitor with emiriciibine and fetofovie in adulis with virologically
suppressed HIV (STRATEGY-PLE: 48 week results of & modomised, open-label, phase b, non-inferionty mwial, Loaweed
Trfecy Dhs. 2004 147358 1-58%, Available ai= g voww b s nikp2ow puibmed 2400835

o Peil BL, Amin 1, Horban A, et al. Week % resulis of the randomized, multicentre Masaviroc Switch {MARCHT study. HfF

et 2008 1901 26571, Avallable ab: [itpes wiaay peba b oy pabiged 2870240

. Witkello P, Brudoey D, MacCariney M. et al. Responses to switching to maraviroc-based antiretroviral sherapy i treated

patients with suppressed plosma HIY-1-RNA load. fweevirology. 20025502 172-178: Available nes D oo ot milin

ThIEL jedih |'||||'=I'-||'|| et {4 s

. Bonjoch A, Pou T, Perez-Alvarez N, et al. Swirclung the third drug o antreroviral therapy 1o marayimo i avimeme

subjects: o pilol, prospective, rudomized clinical irial. J Antmricral Chemother: 200368101 13821387, Avmlable m
s v el e an e got cpubing] 21144 g3

Llibre JM, Hung CC, Brinsen C, et al, Efcacy, safety, and 1olembility of dolutegravir=rilpivirine for the maintepsnce of
virologicol suppression in adults wath HIV-1: phase 3, randomized, non-inferiority SWORD-1 and SWORD-2 studies.
Lemeer, 200830010123 K 839-049, Avaikable ab: Litps v w nebi v, ik g prshoned 003 FORGG,

Perez-blolma JA, Rubio B, Rivero A_ et al. Dual treatment with atazanavir-ritonavir plus lamivadine versus triple
trepimeni with atezanavic-rionavir plus two nucleositjides in virologically stable potiemis with HIV-] (SALTY 48 week
results from o randomised, open-label, non-mferionty trial. Lawcer ffine Dis. 2005005073 775-T84. Awnilnble at lup
woyy bchun i o puboml IR06TRY ]

Fabbiani M, Gagliardini R. Ciccarelli ™, et al. Atazanavirritonovir with lamivadine as maintenance therapy in
virologically suppressed HIV-infected patients: 96 week outcomes of o randomized trinl. J Amifmicrad Chemoather, 2018,
Axnilable ot hitps: vew s nchi nlouoilgoy/ pubined TOMGEDTE:

2B, Pulido F, Rikera E, Lagarde M, et al. Dual therapy with damumavir and sionaver plus bunroedine versus inple thempy with

darupavir and ritanavir plus fenofovir dizeproxil fumamie ol emincitzbine or abacavir ond amviedime For maoienmnce of
HIV-] viral suppréssion; mndomised, open lakel, non-inferority DUAL-GESIDA 8014-RIS-ESTA5 tral. Tl Infeot Dix,
2007, Available b b s g giling s ey pyisinead J0n 3030,

. Amibas JE, Grrerd PM, Landman R, et al, Dual reatment with lopinavie-ntennvir plus lemivodine versus miple remmem

with lopinavir=-ritonavir plus lemivadine or emincitabine and o second nucleosiihide reverse tronscriptase inhilitor
for maintennnce of HIV-1 viral suppression (OLE): & mndomised, open-lnbel, non-inferionty trial Lancet fnfect Dis.
201 5150 Th-7E5-7192. Available st i woww e il gar pubiesl 2RI RS0_

. Huhn G, Tebas P, Gillant J, et al. A randomized, open-label trial to evaluae switching to elvitegrmvircobicista)

emiricimabineienodovir alafenimide plus daruiavie i treatmeni-esperlenced HIV--infected adults, o Aogiir fmmine Defic
Sy, 200 T P02 ) 193 -2000 Avajlabbe-ar: b owewon sichi ko il gy paibmned 2075 S65d

Capetti AF, Cossu MV, Orofino (G, et al. A dual regimen of ritonavirdarunavir plus dolutegravir for rescue or simplification
of rescue theripy: 48 weeks” observationn] datn. S Ifect D, 2001 7;17¢ 110658, Available iz ips: s nehintmonih
ey pubined’ 285608 268,

Wheeler J, Chan 5. Harrigan PR, Becker M, Kasper k. Kevnon Y. Dolutepravir with boosted damnavir reatissent
simplification for the tranemiited HIV thymidine analog resistance in Manitoba, Canada. far S STIF ATDS, 200 8:20(5):320-

Jaly ¥, Burder C, Landmian R, et al. Promising resuliz of dolutegravir + limividine maintenance i ANRS 167 LAMIDOL

Guideiines far the Use af Anliretroviral Agents in Adults and Adolescents with HIV H-20

Downloaded from hitps: asdsm fo b gov pundelines on 562019




Case 1:18-cv-00641-LMB-IDD Document 257-45 Filed 05/04/20 Page 30 of 106 PagelD#

35

17

EL

£

41.

43

44,

45

d6.

47

48,

49,

9040

Trial, Presented at: Conference on Betrovimuses and Opportumistic Infections. 2017, Seartle, WA Availabde an g woan
preripiidereresd o sessons) prosrsime-reslisdoliegmcr-nmiy ndse- maimienoce-nones 6T -liiduod-irial.

. Tarwo BO), Marceni V., Berzins B, et al. Dolutegravir Plus Lamivedine Maintaing Human Immningdeficiency Yirus-|

Suppression Through Week 43 in a Pilot Randomized Trial. Clin fafecr Dix, 20086601 1) 1 794-1797, Availuble at: fabtp
warne ekl nlmnil gev pubmed 39093595

Muggiolo F, Culminemi B, Pagnuceo L, & al. Lemivodine/dolutepmyvir dunl therapy in HI'V-infected. virologically

. Borghetti A, Baldin G, Lombardi F. et al. Efficacy and tolermbility of lamivudine plus dolutegravir s a swinch stralegy in o

multicentre cohort of patients with suppressed HIV-1 replication. #7117 Med, 2018, Available ot iipeOwww nebinbin nth
IS T A R R R R

Bierman WF, van Agimae] MA, Nijhois M, Daner SA, Boocher CAL HIV monotherapy with ritonavir-hoosted prozease
inhibitors: i syslematic review, AADS 2009234 3):279-291. Available at: [y Seoww’ e sl s s otz DO E 8 b2

Arrthas R, Clumeck N, Nelson M, Hill A, van Delft ¥, Moccklinghaff C. The MONET thal: week 149 analysiz of ihe
efficacy of dorumavirfritonavir (DRY ) monotherapy versus DRV /¢ plus two nucleoside reverse trunscriptase inhibitors, (o
patients with viral load = 30 HIV-1 RNA copics’/mL at baseline. S8 Med, 2012 | 30712398405, Avmboble at: hop o sy

i R i sy piibmedl 2240 1574,

Ciafii L. koulla-Shiros 5, Sawsdogo AR, ef al, Boosted protesse inhibilor monothermpy versus boosted protease inhibitor
plus lamiviedine dwal theragry as second-line mamtenonee treatment for FITV- 1-infected patients in sub-Saharan Africa
(ANRSIZ 280 MOBIDIP): a multicenire, randomised, paraliel. open-label. superiority irial. Levicer STV 2007, Available ai:

T L b B gl I gt S bl SRR

o Guiget M. Ghosn ). Duvivier C, et al. Boosted protease inhibitor monotherapy a5 o maintenance strategy: an observational

study. ALE IO 260 VR ):2345-2350. Awailable nd: lbpe taoaa nehdilnbgoy pubiged 32605 40

Karlstrom €3, Josephaon F, Sonnerbory A, Enrly virologe rebound in a pilot trial of ritonavir-boosted atazanavir as
maintenance wonotherapy. S deguir e Defic Syede. 20074409041 7422. Avmloble at: g o el il gy

[ ] ¥ ik
L lRIGTYT=Y U il s e

- Ratlama ©, Valantin MA. Algarie-Genin M, e al. Efficacy of dorunnvirritonavic maintienance monoiheregsy i patients with

FHIY=1 viral suppression: 3 randomized open-label, noninferiority trial, MONO-ANRS |36, 4005 20002401 5):2365-2374
Avpaloble at; Wiggessowoow, mei nbin, b gon pulbaed JUEEI D

Wernuzza P, Daneel 5, Schiffer ¥, et al. The rele of compariment penetrtion in Plaovonotherapy: the Atrzannvie-Ribonavir
Monomaintenance (ATARITMO ) Trial, A0008, 20072 1] 00); 101315, Available att B s by bl gass

P8 R T
pukmpiad | 75450,

Blanco JL. Rojas 1, Paredes B, et al. Dolutegrovir-based maintenance monothernpy versus dual therapy with lamiviodine:
o plansed 24 week pnalysis of the DOLAM randomized clinkcal trial. 7 Aniimicral Chemoihier, 2008, Available ai: R
vowet b ol b, g pubmeid 2960808 5.

(Helenbusttel C, Wolf E, Ritter A, ot al. Dolotegravie monotherapy as treatiment de-escalation in FIIV-infected adulis with
virological control: DoluMono cohort results. Antfvir Ther. 200 7:22(2): 169172, Available at: Qiips v w nehinlmib
pid i bmesh 2T SERG | 1.

Wijting 1, Rokx ©, Boucher C, et al, Doluizgravir as mainienance monotherapy for IV (DOMONO): a phase 2, randoamised
non-inferiority trial, Lancer HTV, 200740 12ke34 72554, Available ab hitps weww el nlos it gy pubmad 29 107562

van Luneen ), Pornink A, Gatell IM, et al. Brief report: switch 1o ritonavir-boosted atazanavir plus raftegravir in virologically
suppressed patients with V=1 infection: o mndomized pilof study. . deguie femre Defie Sl 2006, 7 1{3):538-343,
Aovaiilabbe ab: hip ) eskve nehlonbing mab. gy geganed J6ES S,

Pett 5L, Amin J, Horban A. el al. Mamvires, 2= a switch option, in HIV- 1-infected individiuals wil siable, well-conrollel
M1V replication and RS-tropic virus on thedr first nucleoside/nucleotide reverse iranscriptase inhibitor plus rionavir-boosted
proftease inhibitor regimen: Week 48 resobts of the randomized, mulicenter MARCH Study. Ciie Dyfecy Dix, 200 6630 1)1 22-
132, Avuileble at) hipswiis nchialiiemilges palkied 37EETHT

katlama C, Aszoumou L, Valanten MA, eral, Maraviroe ples mbegravir fmbed w muntain virological suppression i
HINV-infected patients with Ypohypertrophy: resuls from the ROUnRAL ANRS 157 stwdy. S dosimicrod Chemofier,
20014:69(6): 1 648-1632. Available at: hiips: wwi iehl. almonilygov/ pubimed 245353 T8

Guidelines for the Uize of Anlrelroviral Agents in Adulls and Adolesceritz with Sl H-30

Downloaded from hitps: (dsimfonib.eoy puidelings on 3/6/2019




Case 1:18-cv-00641-LMB-IDD Document 257-45 Filed 05/04/20 Page 31 of 106 PagelD#
9041

Discontinualion or Interruption of Antiretroviral Therapy (Last updated April B, 2015; las!
reviewed April 8, 2015)

Discontinuation of antiretrovical therapy (ART) may resull in viral rebound, immune decompensation,
and clmical progression,” Thus, planned imerruptions ol ART are not generally recommended. However,
unplanped interruption of ART may oceur under certnin circumstances a5 discussed below,

Shori-Term Therapy Interruptions

Reasons for shon-term imerruption (days to weeks) of ART vary and may include drug toxicity; mtercurrent
illnesses that preclude oral intake, such as gastroenteritis or pancreatitis; surgical procedures; or intermipled
access 1o drugs. Stopping ART for a short time (i.c., less than 1 to 2 days) becanse of a medical/syrgical
procedure can usually be done by holding all drugs in the regimen. Recommendations for some other
seenarios are listed below:

Unanticipated Short-Term Therapy Interruption

Wihen a Patlent Experfences a Severe or Life-Threatening Toxicity or Unexpected fnabiity ro Take Oral
Medficatiomns.

All components of the drug regimen should be stopped simullaneously, regardless of drug halflife.

Planned Short-Term Therapy Interruption (Up to 2 Weeks)

When Al Regimen Camponents Have Similar Half-Lives and Do Nor Require Food for Praper Absarption

All drugs may be given with a sip of water, if allowed; otherwise, all drugs should be stopped
simultaneously. All discontinued regimen components should be restanied simultancously.

When All Reeimen Components Heave Simifar Half-Lives amd Requive Food for Adeguate Absorption, and the
Patient Canmar Toke Anyihing by Mouth for o Short Time:

Temporary discontinuation of all drug components 18 indicated. The negimen should be restarted as soon
a5 the paticnt can resume oral intake.

When the Antiretrovival Regimen Cantains Drugs with Different Half-Lives:

Stopping all drugs simultansously may result in functional monotherapy with the drug with the longest
hali-life (typically a non-nucleoside reverse transcriptase inhibitor [NNRTI]), which may increase the
risk of selection of NNRETI-resistant mutations. Some experts recommend stopping the NNRTI first
and the other antiretroviral drugs 2 to 4 weeks later: Alternatively, the NNRTT may be replaced with o
ritonavir- or cobicistat-boosted protease inhibitor (PUr or PUe) for 4 weeks. The optimal time sequence
for stuggered discontinuation of regimen components, or replacement of the NNRTI with a PUr or Plic,
has not been determined,

Planned Long-Term Therapy Interruptions

Planned long-term therapy interruptions are pot recommended outside of controlled climcal trials (AlL).
Several research studies are evaluating approaches to 8 functional (virological control in the absence of
therapy ) or sterilizing (virus eradication) cure of HIV infeetion. Currently, the only way to reliably test the
effectiveness of these strategies may be to interrupt ART and closely monitor viral rebound over time in the
setting of a clinical trml.

1f therapy must be discontinued, patients should be aware of and understand the risks of viral rebound, acute
retroviral syndrome, increased risk of HIV transmission, decline of CD4 count, HIV discase progression,

development of minor HIV-associated manifestations such as oral thrush or serious non-AIDS complications
ie.g., renal, cardiac, hepatic, or neurnlogic complications ), development af drug resistance, and the need for
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chemoprophylaxis against opportunistic infections as a resull of CD4 decline. Patients should be counseled
about the need for close clinical and laboratory monioring during therapy interruptions,
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Considerations for Antiretroviral Use in Special Patient Populations

Acule and Recent (Early) HIV Infection (Last updated October 25. 2018; last reviewed Dclober 25, 2018)

Panel's Recommendations

*  Antiretraviral therapy (ART) is recommended for all ndividuals with HV-1 inlection (A1), including those weth 2aiy® HIV- Infecion,

* Unce initiated. 1he goal af ART & fo-supprass plesma HIV-1 RNA jo undetectable levals (AIN), Testing for plazma HIV-1 RNA levels
04 T wnphaeyie cell countz, and axicity marsoning should be pedonmad as recommeanded for patients with chranic HIV-1 Infection
(AL,

+  (enatypic drug resfstance lesling should be performed bafore initiafion of ART 1 guide the selection of tha regimen (AlN).

* ART can be initiated bafore drug resistance (est resulis am ayalable, Edher boosted darunavir {(DRY) or dalutagrawr (DTG with

emiricitabing (FTC) ples either tenolovir disoproxd fmarate (TOF) or tenolove alalenamide |TAF) are recommended regimens = tis
setling (AL}, The raticnafes ard precaudions for Biesa regimens are discussad balow,

* A DRV-based regimen (5 @ good opfion for peopls with eary HIV-t inleclion, because resistance tn phamacokinefically enhanced
pralease inhibdars {Plsj emanges slowly and clinically significant tranemitted resistancs to Pls i wncomman,

* ADTG-basad regimen is &S0 a redsonable option; howaver, dala regarding transmission of integrase strand trensfer inhibitar (INSTI)-
rasistant HIV and the efficacy of DTS regimans in early HIY infechon are more limited (A1,

* Prafiminary data from Botewana suggested that infants bom to women who were receiving dolutegravir [DTG) at the lime of
conceplion have an increased risk of neural fube dahects: Until more information are available, OTG should not be preseribad for
mdndials:

* Wno &re pregnant snd wathin 12 weeks posi-conceplion,
» Who are of chiddbsanng potental, whi are sexually sciive and who are nol using elfective-contraceplion, or
*  Who are contemplating pregrancy.

+ When results of drug resistance {esting are avalable, the treatment regimen can be madified it warranied (AN), In patienls withou
rarsmifted drug-resistand vires, therapy shouéd be niiialed with one of the combination regmeans that & rmoommendad Tor patients
wAlh ehironic HIv=1 infackon [see SWhal (o S (AL,

*  Palieniz stanng ART should be wiling and alde o comml (o life-fong Festmanl and sheuld unerstand fe impanence of adherencs
(A}, Pabanls may choose to posipone ART, and providers, on @ case-by-case basis, may recammuend ihal patients dafer thermapy
because of clinical o peychosodal faclors,

Rating of Recommendalions: 4 = E‘t.*nrrg H_= Modarala, G = ﬂp_rnrral

Rating of Evidence: | = Dala irom rardowzed confrolied mals; i = Dala fom wel-designed nomrandomized inals or shsereatianal cakar
| sludios with fang-ferm chinical aulcomes; T = Expert apimign

* Early infection represents efihar acule ar recant infectian,

Definitions: Acute HIV-1 infection, the phase of HIV-| disease that occurs immediately aller transmission, is
typically characterized by an initial burst of viremia; although anti-HIV-1 antibodies are undetectable during
this phase, HIV-1 RNA or p24 antigen are present. Recent infection is generally considered the phase up o 6
months after infection, during which detectable anti-HIV-1 antibodies develop. Throughout this section, the
term “early HIV-1 infection™ is used to refer 1o either acute or recent H1V-1 infection.

Although some patients with acute HIV-1 mfection expenence fever, lvmphadenopathy, pharyngitis, skin
rash, myalgia, arthralgia, and other symptoms,'™ a recent prospective study shows that most patients have
nonspecific and relatively mild signs and symptoms.’ Primary care clinicians may fail 1o recognize acute

HIV-1 infection because its manifestations are ofien similar 1o those of many other viral infections, such

as influenza and mfectious mononucleosis, Acute infection can also be asvmptomatic. Table 12 provides

pracitioners with guidance o recognize, dingnose, and manage acute HIV-1 infection.

Guidelngs for the Use of Ankiratrawral Agenis in Aaulls and Adolescenis with iV I-4
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Diagnosing Acute HIV-1 Infection

Health care providers should consider a diagnosis of acute HIV-1 infection in patients who have a suggestive
clinical syndrome—cspecially those who report recent high-risk behavior (sce Table 12).7° Patients may not
always disclose high-risk behaviors or peroeive that such behaviors put them at risk for HIV-1 acguisition.
Thus, even in the ahsence of reported high-risk behaviors, practitioners should have a low threshold for
considering a dingnosis of acute HIV-1 mfection, especially in high-prevalence areas (areas where =1% of
peaple have HTV infection). Current statistics on the prevalence of HIV in different geographical arcas in the

(CRCY's Adlns Pl

Acite HIV-1 infection 15 usually defined as detectable HIV-1 RNA or p24 antigen in serim or plasina in the
seiting of & negative or indeterminate HIV-1 antibody test result ** Combination immimoassays that detect
HIV-1 and HIV-2 antibodies and HIV-1 p24 antigen (often referred to as fourth-generation assays) ane now
approved by the Food and Drug Administration. The most recent CDC testing algorithm recommends these
assays as the preferred assays to use for HIV screening, mcluding in cases of possible acute HIV-1 mfection.
Specimens that are reactive on an initial antigen/antibody (Ag/Ab} assay should be tested with an immunoassay
that differentiates HTV-1 from HIV-2 antibodies.'" Specimens thai arc reactive on the initial assay and have
either negative or indeterminate antibody differentiation test results should be tested for quantitative or
gualitative HIV-1 RNA; an undetectable HTV-1 RNA test result indicates that the original Ag/Ab test resuli was
a false positive, Detection of HIV-1 RNA in this setting indicates that acute HIV-1 infection is highly hikely."
HIV-1 infection should be confirmed later by subsequent testing o document HIV antibody seroconversion,

Some health care facilitics may still be following HIV testing algorithims that recommend imitial estmg with
an assay that only tests for anti-HIY antibodics. In such settings, when acute HIV-1 infection 15 suspected in
a patient with a negative of indeterminate HIV antibody test result, » quantitative or qualitative HIV-1 RNA
test should be performed. A negalive or indeterminate HIV antibody test result and s positive HIV-1 RNA
test result indicate that acute HIV-1 infection is highly likely. Providers should be aware that a low-positive
quantitative HIV-1 RNA level {e.g.. <10,000 copies/mL ) may represent a false-positive result, because
HIV-1 RNA levels in acute infection are generally (but not always) very high (e.g.. 100,000 copies/mL}.™
Therefore, when a low-positive quantitative HIV-1 RNA test result is obtained, the HIV-1 RNA test should be
repeated using a different specimen from the same patient, because repeated false-positive HIV-1 RNA tests
are unlikely." The diagnosis of HIV-1 infection should be confirmed by subsequent documentation of HIV
antibady seroconversion (sec Table 12).

Treating Early HIV-1 Infection

Clinical trial data regarding the treatment of carly HIV-1 infection are limited. However, a number of
studies supgest that individuals who are treated duning carly infection may experience immunologic and
virologic benefits."" In addition, because early HIV-1 infection is often associasted with high viral loads and
inereased infectiousness,™ and the use of antiretrovieal therapy (ART) by individuals with HIV reduces the
risk of mansmission to sexual partners without HIVY treatment during early HIV-1 infection 15 expected Lo
substantially reduce the risk of HIV-1 transmission,

The START and TEMPRANO trials evaluated the timing of ART initiation (see lmumiion of Anuretpoyiml
[erpy ). Although neither trial collected specific information on patients with early infection, the strength of
the two studies’ overall resulis and the evidence from the other studies descnbed above strongly suggest that,
whenever possible, putients should begin ART upon diagnosis of early infection,

Considerations When Treating Early HIV-1 Infection

As with chromic infection, patienis with early HIV-1 mfection must be willing and able to commit 1o lfe-
long ART, On a case-by-case basis, providers may recommend that patients defer therapy for clinical or

Guigelines for the Use of Anlirelravial Agents in Adulls and Adolescanis willr iKY -2
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psychosocial reasons. If ART is deferved, patients should be maintained in care and every ¢ffort should

be made to initiate therapy as soon as they are ready. Patients should also be reminded regularly of the
importance of using condoms consistently and correctly during sex. The consistent use of condoms will
reduce a patient's risk of transmitting HIV infection or being re-infected and help them to avoid exposure 1o

Treating Early HIV-1 Infection During Pregnancy

All patients of childbearing potential whe receive a diagnosis of carly HIV-1 infection should have a
pregnuncy lest. Because early HIV-1 infection, especially in the seiting of high-level viremia, 15 associated
with a high risk of perinatal transmission, all pregnant women with HIV-1 infection should start combination
ART as soon as possible to prevent perinatal transmission of HIV-1.%

Treatment Regimens for Early HIV-1 Infection

Prior 1o the widespread use of integrase strand transfer inhibitors (INST1s), data from the United States and
Europe demonstrated that transmitted virus may be resistant to at least one antiretroviral (ARV) drug in up
1o 16% ol patients.**** In one study, 21% of isolates from patients with acute HIV-1 infection demonstrated
resistunce 1o ul least one drug.™ Therefore, before initiating ART in a person with early HIV=1 infection, a
specimen for genotypic ARV drug resistance testing should be obtained and the results of the test should

be used 1o help guide selection of an ARV regimen (ALT). However, treatment initintion ilsell should not

be delayed pending resistance testing results. Once the resistance test results are available, the treatment
regimen can be moditied, if warranted (AT

As in chronic infection, the goal of ART during early HIV-1 infection is to suppress plasma HIV-1 RNA 1o
undetectable levels (AT}, ART should be initiated with éne of the combination regimens recommended for
paticnts with chronic infection (ATIT) (see Whot o Suint ), IF available, the results of ARV drug resistance
testing or the ARV resistance pattern of the source person's virus should be used o guide selection of the
ARV regimen,

IFART will be initvated before the resulls of drug resistance Lesting arc available, a pharmacolopically boosted
protease inhibitor (PI}-based regimen is an appropriate choice (c.g., boosted daronavir [DRV] plus either
tenofovir disoproxil fumarate [TDF] or wenofovir alafenamide [TAF] with emtricitabine [FTC]), because
resistance to Pls emerges slowly and clinically significant transmitted resistance to Pls is uncommon (AT,

Dolutegravir (DTG) plus TAF/FTC or TREFTC can also be used in cenain paticnis (ALIT). Althoogh data
reparding the efficacy of a TG-based regimen in persons with acute’early HIV infection are limiled, there ane
several rensons why DTG s a good treatment option—transmission of DTG-resistant HIV is mare, and DTG
batrier W resisinee exceeds that of raliegravie (RAL) and elvitegravir (EVG). On the basis of dala from in
vitro studies and clinical trials in ART-naive patients, it is anticipated that, like DTG, bictegravir {BIC) has a
high bamer to resistance. However, clinical data and experience are relatively limited at this time.

Preliminary data from Botswana suggested that infaats borm to women whe were reeeiving dolutegravir
{D¥TG) at the time of conceplion have an increased sk of neural tube defects 2 DTG is therefore not
recommended for persons with acute/early HIV who are pregnant and within 12 weeks post-conception
{AIT). DTG is also nod recommended for individuals of childbearing potential who are sexually active amd
cannot use effective contraception or who are contemplating pregnancy (AIT). These patients should recéjve
a boosted Pl-based regimen. It is unknown whether this possible risk of nevral tube defects is shared by
other INSTIs {i.e, whether this 15 a class effect), BIC is structurally similar to DTG, and there are nio safety
data on the use of BIC around the time of conception. For individuals who are of childbearing potential and
who'are not pregnant, an approach similar to that outlined for DTG should be taken belore considering BIC-
containing ART,

Guigeines for ihe Use of Anfirefrowral Agents in Adults and Adolezcents with HIV %
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Clinicians should refer to the Pepinatal Guidelings for information on the safety and efficacy of ARV use in
pregnancy.

Abacavirlamivodine 1s not recommended as part of an empiric treitment of acute infection unless the patient
is known to be HLA-B* 5701 negative—information that is seldom available when patients with acule
infection prosent for care, Therefore, TDEFTC or TAEFTC is generally recommended ns a backbone in this
sCiling.

Giiven the increasing use of TDF/FTC as pre-exposure prophylaxis (PrEP) in HIV-negative individuals,™*
cirly infection may be diagnosed in some patients while they are taking TDF/FTC for PrEP. In this setting,
drug resistance testing should be performed: however. as described above, use of a boosted Pl (e.g., boosted
DRV) or DTG plus TDFFTC or TAF/FTC remain reasonable treatment options pending resistance testing
results, while keeping in mind the caveals discussed above concerning DTG use among patients who are
pregnant or of childbearing potential (see also Wl 0 Stk

Patient Follow-Up

Testing for plasma HIV-1 ENA levels, CD4 T lymphocyte cell counts, and toxicity monitoring should
be performed is deseribed in Labommidey Testing for Dt ] Assessment aod Mogpitonng (eg. HIV-1
RN A should be nssessed at initiation of ART, afier 2 1o 8 weeks, and then every 4 to 8 weeks until viral
suppression, and thereafter, every 3 to 4 months) (AIT).

Duration of Therapy for Early HIV-1 Infection

Onee ART is initiated in patients with early HIV infection, therapy should be continued indefinitely,
following the guidelines for patients with chronie infection. A large randomized controlled trial of patients
with chronie HIV-| infection found the reatment interruption was harmful, leading 1o increased risk

of AIDS and non-AlDS cvents in these patients compared to those who continued ART," and that this
strategy was associated with increased markers of inflammation, immine sctivalion, and L:Lll]gul:ltiun.“ For
these reasons, and the potential bencfit of ART in reducing the risk of HIV-1 transmission. the Panel on
Antiretroviral Guidelines for Adults and Adolescents recommiends mdefimie continuation of ART i patients
treated for early HIV-1 infection (ALLL),

Gridalinas for the Use of Anlirelrovira) Agemts m Adutts and Adplescanis with HIlY -4
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Table 12, ldentifying, Diagnosing, and Treating Acoie and Recent HIV-1 Infection

Suspicon ¢4 Acute HIV-1 Indechion:
» Healih carg prowiders should consider the posshiSly of acuie HIV-1 mfection m indriduats with signs. sympiams, or the lshoratary
findings described below and recent (within 2 io § weeks) high sk of sxposire bo HIV-12
+ Blgns; symploms, or laboratory findings of acute HIV-1 Inection may includa bid are nod limed o one or more of the Iolowng;

teviar. lymphadenopathy, skin rash, myalgia, arthralgia. headache. dianhea, orsd uleers, [eucopensa, thrombocylopania, and
Iransaminase edevation,

* High-risk exposures molide sexual contact with a persan wivo has HIV-1 infeciion or a persan 2 risk of HIV-1 infeciion; shading
of injestion drug ese paraphemaia, or any sxposure o which an indivicuals mucous membranes or braaks in (e 2on comem
canlact with bodily fiuid that potentialy ceries HIV-1

+ Differantial Diagnosis: The aferenial Gagnosis of HIV-1 infection may include bt is pot lwited o virgl ilinesses such ks EBY and
nan-EBY [e.g., cytomegalmdirus] infecious mononuclsces syndromes, miluenza, wral hiepaliis, sireptococcal infeclion, or syphilis

Eyela it b s M1 I

+ Acute HIV-1 infechion i defined a3 detectable HIV-1 RNA or p24 snligen (Ihe anbigen wsad in cuerenlly available MV Agithk combmalion
assays) in the satfing of a pagatsee or indeferminate HIV-1 ealibody test resill,

* Aractive HIV anlibody test resuli o Aglab com@ination test resilt must be followed by sipplemental confirmatory lesing
+ & negalive or ndeterménzie HIV-1 antibody test resull in 8 person wilh o reactive Ag/Ab (st resufl of m whom acule HIY-1 mfaction s
sugpicied requiras plasma HIV-1 RNA tesling to diagross acste HIV-Y mfechon

« A positive resull on & quantitative or qualitative plasme HIV-1 RNA test in Ihe astting of & negative or indeleminabe antibody el result
indicalas that acute HIV-1 infieclion is highly likely, In this caze, tha diagnosis of HIV-1 mfection should be fater confirmed by subseguent
documentation of HIV-1 anlibady semconversian,

'P-FIT is recammendied for all mdwmahwnh HIV-1 MIJ and sﬂnul‘d be affered i oll pabents wilh early HIV-1 indaciion,

* A pregnancy tast should be perfrmed for all individuals who recelve a disgnoals of eatly HIV infection and who arne of childbearing
posantial (AN,

» Presgiani patients with eardy HIV-1 infection should bagin ART as soon as pessile for their oen health and 1o pravent pernate
fransmissizn of HIV-1 (Al

+ & blood samgple for genalypic dug resistance feating should be obkained before iniliabor of ART to guade (ke saleclicn of the regimean
{All). but ART should be inifiated &= soon as passible, ofien priar to avalability of resistance tes! rasulls, If resistance 5 submequenily
idenlified. ireaiment shauld be madilied appropriaedy.

« | niv resistance data are avallsble, then a phammacolgically boosted Pl-basad regimen is recommendad, Because resistance io Pis
emenges slowly and cinically significant transmitted resistance o Fis is uncommon. Boested DRV (DRWIr er DRVIE) plus FTC and either
TLF or TAF k2 a recommanded reqimen in this sating JARI). For similar reasons, DTG plus FTC and eitber TOF ar TAF &ra reasanabls
nmil::js.ﬂl:;mgh the dets regarding iransmission of INSTI-registant HIV and the eficasy of this regimen in eady HIV infeclian ame
firmibad (AN,

« Preliminary data from Botsiwana supgested that infants born 1o women who were receiving DTG at the me of coneepéon have an
increaged risk of neurs! (ube defects. Lnt mare information i available. DTG should not be prescribed for individusls:

« Who are pragnant and within 12 waeks post-cancealion (AN
» Who e of childbearng patantial, who are sexually active, and wha are nol using effecive contraceptan [A1); ar
+ Who are contemplating pregrancy (All).

= In palientz whout transmitted drog-resistan vies, ART should e infiated wilh one of (he combinalion regimens recomended for
palienls with chrenic HIV-1 indection (see Whal 1o Sard) (AN

* Oncaindiabed, the poal of ART should be su=iained plasma virolpgic suppression, and ART sholild be continued indalingely (AR},

* In same setlings, behaviors that increase the risk of HIV-1 infection may not be recognized ar perceived as risky by the healih care
provider or-the patient. or both. Thus, even in ihe absence of reparted high-rek behasiors, symplams and signs consislent with acule
refroviral syndrama-showld malivate praclilioners o consider a disgnasis of acule HIv-1 mfection.

Key to Acronyms: Agib = anbgenfanibody, ART = anliratraviral Brarapy; DRV = darunair; DRVic = danunasinoobecsist; DR =
derunavinitanadir, DTG = delulegrave, EBV = Epslen-Bair weus; FTC = emincitabing, INST) = inlegrase strand transfar inkéhilor, Pl =
prabeass inhibilar, TAF = tenolowe alalenamide. TDF = tenolovir disoproxil fumarsie
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Adolescenis and Young Adulls with HIV (Last updated October 25, 2018; last reviewed
October 25, 2018)

Hey Summary and Panel's Recommendations

*  Adolpscents lving with HIV @Ergesy balong 1o twa distinct graups—those whe acquired HIV in infancy and are heavilly antiresraviral
therapy (ART-experienced, and thoss who scquied HIV more recently during tes leens,

|+ ART s recommended for all individuats with HIV [Al) to reduce marbidity and monality. Thus, ART is also recommended for ART-
naive adoiescants. Before inftiation of therapy, adalescents readiness and abillty Io adhere o therapy within their psychosacial
context need to ke carefully considered as pan of therapeutic decisicn making (AL

«  Dncs ART §s imitiated, appropriate suppon is essental o reduce patential basriers to adharence and mazimize the lkelihosd of
achigving sustained viral suppression [All),

* Praliminary data rom Bolswana suggesied thal infanis born o women who were recsiving dolutegravr [DTG) at the time of
concaption have an increased ek of peural ibe defecls: Untl more infarmation & available, DTG showld not ba prescibed far
adnlescanis:

+  Whoare pregnanl and within 12 weeks post-conceplion;

Whao are-of childoearing posentisl, sre sexually acive, and who ane nof sng effective conlracaplion; or
¢+  Whoare conlemplating pragnancy.

The adelescent sexus matuniy rating [SMR) can be halplul 1o guide regmen saleclion far infiaion of or changes in ART &=
recammendad by either (hesa Adult and Adolescent Antiretroviral Guideines or fie Padiiic Guidaings . These Adult and Adolezoart
Guidalines ane mare appropriate far pestpubarial adolescants (2., thase with SMRs of 4 or 5) (AL,

* * Padialric and atalescent care providers should prepane adolescents for the-transition mig-adull care sedings. Adull prowdiss shoud
be sensifive o he challenges associated wilh such {ansilions, consulting and coflabarsting with edolescant HIV care providess 1o
ensure adolescents’ successiul rensition ang conimies engagement in care (AR,

Rating of Recommendations: 4 = Sirong, B = Moagerate, © = Cobioal

Rating of Evidence; | = Dils fom rancomized conlrotied inals; IF = Data from wel-designed nowandemized Irials or hserational
oot sildes wil fang=lerm chiica) owlcomes; [ = Exper opmion

Older children and adolescents now make up the largest percentage of children with HIV who are cared for al
pediatric HIV elinics in the United States, The Centers for Discase Control and Prevention {CDC) estimates
thut 26% of the approximately 50,000 people newly diagnosed with HIV in 2010 were youth 13 to 24 years
of age. In this age group, 57% of the infections were among young black/African Americans and 75% were
among voung men who have sex with men (MSM).' Among youth living with HIV in 2010, CDC estimates
that almost 60% had undiagnosed infections and were unaware they had HIV' Trends in HIV/AIDS
prevalence indicate that the disproportionate burden of HIV among racial minorities s even greater among
minonity youth 13 1o 24 years of age than among those older than 24 years.? Furthenmaore, rends for all HIY
diagnoses samong adolescents and young sdults in 46 states and § LS -dependent arcas from 2007 10 2010
decreased or remained stable for all transmission categories except among young MSM. Adalescents wilh
HIV represent a heterogeneous group in lerms of socio-demographics, mode of HIV acquisition, sexual and
substance abuse history, clinical and immunologic status, psychosecial development, and readiness to adhere
to medications. Many of these factors may influence decisions concerning when to start antiretroviral therapy
{ART) and what antiretroviral ( ARV) medicalions o use.

Most adolescents who acquire HIY do so through sex. Many of them are recently infected and unaware of
their HIV status. Many are in an early stage of HIV infection, which makes them ideal candidates for early
interventions, such as prevention counseling, linkage to and engagement in care, and initiation of ART."
High-grade viremia was reported in a cohort of youth living with HIV who were identified by adolescent
HIV specialty climes in 15 major metropolitan LS. ¢ities. The mean HIV viral load for the cohort wis

Guidalings for tha Uise of Aatretroviral Agants in Aduis and Adoiescents with HiIV ]
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04 398 copies/mL; 30% of the youth were not successfully linked to care” In a study of vouths with recent
HIV mfection, primary genolypic resistance mulations were reported in 8% of the samples, as determined
by the detuned antibody 1esting assay stratégy that defined recent infection s oceurring within 180 days of
testing.” In an ARV trestment tral, a cobort of ART-naive youth who had behaviorally aequired HIV showed
substantial multiclass resistance.® As these vouth were naive 1o all ARY drugs. this reflects transmission of
resistant virus. This transmission dynamic indicates that a substantial proportion of the study participants’
sexual partners were likely to be older and ART-expenenced; thus, using bascline resistunce lesting to guide
initial therapy in youth who have recently acquired HIV and are naive 1o ART 15 imperative.

A limited but inereasing number of adolescents with HIV are long-torm survivors of HIV acquired perinatally
of in infancy through blood products. These adolescents are usually heavily ART-experienced and may have
a tnigue clinical course that differs from that of adolescents whio acquire HIV later in life.” Adolescents who
acquired HIV perinatally or in infancy were ofien started on ART early in life with mone- or dual-therapy
regimens, resulting in incomplete virl suppression and emergence of viral resistance, [f these heavily ART-
experienced adolescents harbor resistant virus, optimal ARV regimens should be selected on the basis of the
same guiding principles wsed for heavily ART-expenenced adults {see Vinalowic Failurek

Developmentally, adolescents are at a difficult crossroad. Their needs for autonomy and independence and
their evolving decisional capacity compete with their conerete thinkmg processes, risk-taking behaviors,
preoccupation with self-image, and need 1o fit in with their peers, This makes it challenging to attract and
sustain adolescents” focus on maintaining their health, particularly for those with chronic illnesses. These
challenges are not specific to any particular transmission mode or stage of disease. Thus. irmespective of
disense duration or mode of HIV transmission, every effort musi be made 0 engage and retain adolescents

ini care 40 they can improve and maintain their health for the long term. Given the challenges of retaining
youth in care and schieving long-lermm viral suppression,” more inlensive case management approaches may
be considered for adolescents with HIV.*" Adolescens may seck care in several sertings, including pedistric-
focused HIV clinics, adolescent/young adult elinics, and aduli-focused clinics,'" When available, youth
services may be helpful 1o consider as one approach 1o enhancing HIV care engagement and retention among
adolescents.” Regardless of the setting. expertise in caring for adolescents 18 critical to creating a supporiive
envirenment for engaging youth i care.'!

Antiretroviral Therapy Considerations in Adolescents

The results from the START and TEMPRANO trials that favor initiating ART in all individuals who

are ahle and willing to commil to treatment, and whao can understand the benefits and risks of therapy

and the imporiance of excellent adherence, are discussed elsewhere in these pundelines (see [nibntioi ol
Aatiretroviral Therapy ), Neither of these tnals meluded adolescents: however, recommendations based on
these trials have been extrapolated to adolescents based on the expectation that they will derive benefits

from earty ART that are similar to those observed in adults. Given the psychosocial turmonl thas may occur
frequently in the lives of American youth with HIV, their ability to adhere fo therapy needs to be carefully
considered as part of therapeutic decision making concerning the risks and benehits of starting treatment.
Once ART is initiated, appropniate support is essential to reduce potential barriers to adherence and maximize
the likelihood of achieving sustained viral suppression,

The adolescent sexual maturity rating (SMR; also known as the Tanner stage ) can be helpful when ART
initiation s being considered for this population (see this 5ME wible) Aduli guidelines for ART initiation
{soe W ot [o Start) or regimen changes are usually appropriate for postpubertal adolescents (SMR 4 or 3)
because the clmical course of HIV infection in postpubertal adolescents who acquired HIV sexually or
through injection drug use during adolescence is more similar 10 that in adults than that in children. Adult
puidelines can also be useful for postpubertal yvouth who acquired HTV perinatally and whose long-tenn
HIV infection has not affected their sexual maturity (SME 4 or 5). Pedistnie guidelines for ART may be

Guidelines for the Use of Antiretrowviral Agenfs i Adulls and Adolesceniz willy Ml -8
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more appropriate for adoleseents who acquired HIV during their teen years (e.g., through sex), but who are
sexually immature (SMRE 3 or less) and for adolescents who acquired HIV perinatally with stunted sexual
maturation (i.e., delayed puberty) from long-standing HIV infection or other comorbidities {(SMR 3 or less)
{see Wit i Stan in the Pediatric Guidelines). Postpuberial youth who acquired HIV perinatally ofien have
treatment challenges associated with the long-term use of ART that mimor those of ART-experienced adults,
stch as extensive resistance, complex regimens, and adverse drug effeets (sec also Virologic Fullure, Poor
O el Recovery, Optunuzing Aonticetroviml Therapy in g Settine of Vil Suppression, and Adverse

E et of Aptiretrovival Agenis). Postpubertal adolescents who acquired HTV perimatally may also have
comorhid cognitive impairments that compound adherence challenges that are commaon among youth, '

Dosage of ARV drugs should be preseribed according to the SMR and not solely on the basis of age.
Adolescents in early puberty (i.e,, SMR 3 or less) should be administered doses on pediatric schedules,
whereas those in late puberty (ie.. SMR 4 or 5) should fallow adult dosing schedules. However, SMR

and age are not necessarily directly predictive of drug pharmacokinetics (PKs). Because puberty may be
delayed in children with perinatally acquired HIV," continued use of pediatric doses in puberty-delayed
adolescents can result in medication doses that are higher than the usual adull doses. Because data are niot
available to predict optimal medication doses for each ARV medication for this group of children, issues
such as toxicity, pill or higuid volume burden, adberence, and vimologic and mmunologic parameters should
be considered in determining when to transition vouth from pediatric to adult doses. Youth who are in their
growth spurt period (e, SMRE 3 in females and SMR 4 in males) and who are following adult or pediatric
dosing guidelines and adolescents who have transitioned from pediatnic to adult doses should be closely
monitored for medication efficacy and toxicity, Therapeutic drug manitoring can be considered in each of
these circumstances to help guide therapy decisions. PK studies of drogs in vouth are needed 1o better define
appropriate dosing, For o more detailed discussion, see the Pediimic Coidelings, '

Preliminary data from a study on birth oulcomes among pregnant women on ART in Botswana suggested
an increased rate of neural tube defects (NTDs) among infants bom to women who initiated a dolutegravir
(DTG)-based regimen prior to pregnancy and who were still receiving it at the time of conception,'™'” Uniil
more information is available, DTG 15 not recommended for adolescents who are pregnant and within 12
wieeks post-conception. It is also not recommended for those of childbearing potential who are sexually
sctive and nol using effective contraception or those who are contemplating pregnancy.

It 15 not known whether this possible risk of NTDs is shaved by other integrase strand transfer inhibitors {i.e.,
a class effect). Bictegravir (BIC) 15 structurally similar to DTG, but there are no safety data on the use of
BIC near the time of conception. For those who arc-of childbearing potential, but who are not pregnant, an
approach similar 1o that outlined for DTG should be discussed before considenng the use of BIC-contining
ART. Clinicians should refer to the Periiats! Guidelines for information on the safety and efficacy of ARV
Use i prepuancy.

Adherence Concerns in Adolescents

Adolescents with HIV are especially vulnerable o specific adherence problems because of their psychosocial
and cognitive developmental trajectory. To meet the medical and psychosocial needs of adalescents with
HIV, who frequently lack both health insurance and experience with health care sysiems, comprehensive
systems of care are required. Studies of adolescents who acquired HIV during their teen vears and
adolescents with perinatal acquisition demonstrate that many adoelescents in both groups face numerous
barriers to adherence. '™ Compared with adults, these youth have lower rates of viral suppression and higher
rates of virologic rebound and loss to follow up. Reasons that adolescents with HIV often have difficulty
adhering 1o medical regimens include the following:

¢ Denial and fear of their HIV diagnosis:

»  Misinformation;

Guidalings far ihe Use of Antireiroviral Agenis in Adulls and Adolescents with HIV (10
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*  [nstrust of the medical establishmenr,

»  Fear of ART and lack of confidence in the effectivencss of medications;

«  Low self-esteem;

*  Unstructured and chaatic lifestvles;

o Mood disorders and other mental illness:

* Lack of familial and social support;

*  Lack of or inconsistent access o care or health insurance; amed

«  Risk of inadventent disclosure of their HIV status il parental health insurance is used,

Clinicians selecting treatment regimens for adolescents must balance the goal of prescribing 4 maximally
potent ART regimen with a realistic assessment of existing and potential suppod systems o {aciitale
adherence, Adaolescents benefit from reminder svstems (e.g.. apps. timers, and pill boxes) that are stylish
and/or inconspicuous.™ In a randomized controlled stady among nonadherent youth aged 15 years 1o 14
years, youth who received medication reminders through their cell phones demonstrated significantly betier
adherence and lower viral loads than voutl who did not receive the reminder calls ™ 1t s important o make
medication adherence user-friendly and 10 avoid HIV-related stigma as much as possible for the older

child or adolescent. Adolescents may not understand the importance of taking medications when they anc
asymptomatic, particulacly iFthe medications have side effects. Adherence to complex regimens is particularly
challenging at a time of life when adolescents do not want 1o be different from their peers.™ ™ Directly
observed therapy may be considered for some adolescents with HIV, such as those with mental illness, ™"

Difficult Adherence Problems

Because adolescence 15 characterized by ramd changes in physical maturtion, cognitive processes, and life
style, predicting long-term adherence in an adolescent can be very challenging. A young person’s ability

to adhere to therapy needs 10 be considered as part of therapeutic decision making when considering the
risks and benefits of starting ART. Errstic adherence may result in the loss of future regimens due fo the
development of resistanee mutations. Clinicians who care for adolescents with HIV frequently manage
youth who pose significant concemns regarding their ability 1o adhere to therapy. In these cases, the following
strategices can be considered:

. Ashort-term deferral of ART until adherence is more likely or while adherence-related problems are
ngeressively addressed:

2. An adberence resting period in which a placebo (e.g., vitamin pill) is sdminstered; and

3. The avoidance of any regimens with low resistance barriers.

Such decisions should ideally be individualized to reflect each patient’s clinical status. For a more detmiled
diseussion on specific therapy and adherence wssues for adolescents with HIV, see Adherenee 1oih

Special Considerations in Adolescents

All adolescents should be screened for sexually transmitted infections (5T1s), especially human papilloma
virus (HPV), In young MSM, screening for ST1s may require sampling from several body sites because
oropharyngeal, rectal, and urethral infections may be present in this population.™ For a more detailed
discussion on ST1s, see the most recent CDC guidelines, ™ Adull anl Advlescem Opporiimistic nfections
Coufdelings, and Pediatire Opporiunstic Infections Guidelings on HPY among adolescents with HIV. Y
Family planning counseling, including a discussion of the risks of pennatal transmission of HIV and methods
to reduce those risks, should be provided 10 all youth. Providing gynecologic care for female adolescents
with HIV is especially important. Choice of ART may also be affecled by a patient’s potential for pregnancy

Guidelings far the Lse of Anfirefroviral Agents in Adults and Adolescerds with HIV 1
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and use of contraception, since some ARV drugs can interact with hormonal contraceptives (see Dioge-Ling
[ntcrsgtion tables). Finally, transgender youth with HIV represent an important population thal requires
additional psychosocial and health care considerations. For a more detailed discussion, see Adolescent Trjls

Network Transaender Youll Resources.

Transitioning Care

Giiven lifelong infection with HIV and the need for treatment through several stages of growth amd
development, HIV care programs and providers need flexibility (o appropriately transition care for children,
adolescents, and young adults with HIV, A suceessful transition requires un awarencss of the fundamental
differences between many adolescent and adult HI'V care models, In most adolescent HIV clinies, eare 15
maore teen-centered and multbdisciplinary, with primary care highly imegrated into HIV cure. Teen services,
such as sexual and reproductive health, substance abuse freatment, mental health, treatment education, and
adherence counseling are all found in one clinie setting. In contrast, some adult HIV clinics may rely more
on referring the patienl to separate subspecialty care settings. such as gynecelogy. Transitioning the care of
an emerging young adull includes considering areas such as access to medical insurance; the adolescent’s
degree of independence/autonomy and decisional capacity; patient confidentiality; and informed consent
Also, adult elinde settings lend to be larger and can easily intimidate younger, less-motivated patients, As
an additional complication to this transition, adolescents with HIV belong o two epidemiologically distinct
subgroups with umique biomedical and psychosocial considerations and needs:

«  Adolescents who acquired HTV perinatally, who likely have a longer history of disease burden,
complications, and chronicity; less functional autonomy; a greater need for ART, and a higher mortality
risk; and

*  Youth who more recently acquired HIV during their adolescence, who are likely to be in carlier stages of
HIV infection and have higher CDA T lymphoeyte cell counts; these adolescents would be less likely o
have viral drug resistance and may benefit from simpler treatment regimen options.

Interventions o facilitate transition should be implemented early to ensure a suecesstul transition.™ These
interventions include the following:

*  Developing an individualized transition plan to address comprehensive care needs, including medical,
psyvehosocial, and financial aspects of transitioning:

*  Optimeang provider commumcation between adolescent and adult clinies:

= ldentifying adult care providers that are willing to care for adolescents and young adults;

«  Addressing patient and family resistance to transition of care caused by lack of information, concerns
about stigma or risk of disclosure, and differences in practice styles;

*  Helping youth develop life skills, including counsceling them on the appropriate use of a primary
care provider and how to manage appomtments; the importance of prompt symplom recognition amd
reporting; and the importance of self-efficacy in managing medications, insurance. and assistance
benchits;

*  ldentifving an optimal clinic model based on specific needs (i.e.. simultaneous transition of mental health
and/or case management versus a gradual phase-in);

« [Implementing ongoing evaluation to measure the success of a selected climc model:

«  Engaging aduli and adolescent care providers in regular multidisciplinary case conferences;

= Implementing intérventions that may improve outcomes, such as support groups and mental health
consultaiion;

= Incorporating a family planning component into clmical care; and

= Educating HIV care teams and staff about transitioning.

Guaines far e Use of Antrefrowral Agenis in Adults and Adolescents with BV -2
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Discusstons regarding transition should begin early, before the actual transition process,”” Auention to the
key interventions noted above will likely improve adherence to appointments and allow the youth to be
retained in care. For a more detailed discussion on specific topics on transitioning care for adolescents and
yvoung adults, see HIV Clinical Guidelines Program’s Adolescont Tmnsition o Aduli € ane,
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HIV and Peaple Who Use lllicit Drugs (Last updated March 27, 2012; last reviewed March 27,
2012)

Treatment Challenges in People with HIV Who Use Hlicit Drugs

Injection drug use is the second mest common mode of HIV transmission in the United States, In addition,
noninjection illicit drug vse may facilitate sexval fransmission of HIV. Injection and noninjection illicit drugs
inelude the following: heroin. cocaine, marijuana, and club drugs (i.e.. methamphetamme, ketamine, ganma-
hydroxybutyrate [GHR]. and amy| nitrate [i.e., poppers]). The most commonly used illicit drugs associated
with HIV mflection are heroin and stimulants (e.g., cocaine and smphetamines); however, the use of club
drugs has increased substantially in the past several years and is common among individuals who have

HIV infection or whao are at dsk of HIV infeéction. The association between club drugs and high-risk sexual
behavior in men who have sex with men (MSM) is strongest for methamphetamine and amy| nitrate; this
association 15 less consistent with the other club drugs '

HEeit drug use has been associated with depression and anxicty, either as pant of the withdrawal process or
s a consequence of repeated use. This is particularly relevant in the treatment of HIV infection because
depression is one of the strongest predictors of poor adberence and poor reatment outcomes.” Treatment

of HIV diseasc in people who use illicit drugs cun be suecessful, but this group presents special treatment
challenges. These challenges may include the following: (1) an array of complicating comorbid medical and
mental health conditions; (2) limited access vo HIV care: (3) inadequate adherence 1o therapy: (4) medication
side effecis and toxicitics; (3) the need for substance abuse treatment; and (6) drug interactions that can
complicate HIV treatment.*

Underlying health problems in people who vse injection and/or noninjection dmgs result in increased
morhidity and miortality, either independent of or accentuated by HIV disease. Many of these problems
are the consequence of pnor exposures 1o infectious pathogens from nonsterile needle and syringe

use. Such problems can include hepatitis B or C virus infection, tuberculosis (TB), skin and soft tissue
infections, recurrent bacterial pneumaonia, and endocarditis. Other morbidities such as alteration in levels
of consciousness and neurologic and renal disease are nol uncommon. Furthennore. these comorbidities
are associated with a higher risk of drug overdoses mn people with HIV who use illicit drugs than in people
who use illicit drogs and do not have HIV, due in purt to respiratory, hepatic, snd neurological impairments
associated with HIV infection.® Success of antirctroviral therapy (ABRT) in people with HIV who use illicit
drugs often depends on clinicians becoming familiar with and managing these comorbid conditions and
providing overdose prevention support,

People with HTV who use illicit drugs have less access to HIV care and are less likely to receive ART than
other populations.** Factors associated with low rates of ART use among people who use illicit drgs
tnelude active drug use, younger age, female gender, suboptimal health care, recent inearceration, lack

of access to rehabilitation programs, and healih care providers” lack of expertise in HIV reatment.™* The
typically unstable, chaotic life patters of many people who use illicit drugs, the powerful pull of addictive
substances; and common misperceplions about the dangers; impact, and benefits of ART all contribute 1o
decrensed adherence.’ The ehronic and relapsing nature of substance abuse as a biologic #nd medical discase,
compounded by the high rate of mental illness that antedates and/or i3 exacerbated by illicit substance usc,
additionally complicate the relationship between healih care workers and people who use illict drugs."" The
first step in provision of care and treatment for these individuals is w recognize the existence of a substance
use problem. It is often obvious that the problem exists, but some patients may hide these problem behaviors
from clinicians, Asscssment of a patient for a substance use disorder should be pant of routine medical history
taking and should be donc in a professional, straightforwird, and nonjudgmental manner.
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Treatment Efficacy in Populations af People Who Use Hlicit Drugs

Although people who use illicit drugs are underrepresented in HIV therapy clinical trials, available data
indicate that efficacy of ART in peaple who use illicit drogs—when they are not actively using drugs—is
similar to that seen in other populations." Furthermore, therapeutic failure in this population generally
correlates with the degree that drug use disrupts daily activities rather than with drug use per se.!! Providers
need to remain attentive to the possible impact of disruptions caused by drug use on the patient both before
and while receiving ART. Althotigh many people who use illicit drugs can sufficiently control their drug
use for a long enough time to benefit from care, treatment for substance use disorders is ofien necessary for
successful HIV management.

Successful HI'V tremtment requires close collaboration with treatment programs for substance use disorders
and proper support and sttention to this populstion’s special multidisciplinary needs. HIV care sites should
be accommodating, Mexible, and community-based, with experience in managing a wide array ol needs

for people who wse drugs. HIV care sites must also have experience in developing effective strategies 1o
promote medication adherence.” These strategies should include. iF available, the use of adherence suppor
mechanisms such as modified divectly observed therapy (mDOT). which has shown promise among people
with HIV who use illicit drugs.™

Antiretroviral Agents and Opioid Substitution Therapy

Compared with people receiving ART who do not use ilhieit drugs, people who use illicit drugs are more
likely to experience an increased frequency of side effects and toxicities of ART, Although not systematically
studied, this is likely because underlying hepatic, renal, neurologic, psychiatric, gastrointestinal (G1),

and hematologic disorders are highly prevalent among people who use injection drugs. These comorbid
conditions should be considered when selecting antiretroviral ( ARV ) agents m this population. Cpioid
substitution therapies such as methadone and buprenorphine/naloxone and extended-release naltrexone are
commonly used for management of opioid dependence in patients with HIV.

Methadone and Antiretroviral Therapy, Methadone, an orally admmistered, long-acting opicid agonist, is
the most common pharmacologic treatment for opioid addiction, [ts use s associated with decreased heroin
use, decreased needle sharng, and improved quality of life, Because of its opioid-induced effects on gastric
emptving and the metabolism of eytochrome P {CYP) 450 isocnzymes 286, 3A4, and 206, pharmacologic
effects and inleractions with ARV agents may commeonly occur,"? These may diminish the effectiveness

of either or both therapies by causing opioid withdrawal or overdose, increased methadone toxicity, and’

or decreased ARV efficacy. Efavirenz (EFV), nevirapine (NVP), and lopinavir/ritonavir (LPV/1) have been
associated with significant decreases in methadone levels, Patients and substance abuse treatment facilities
should be informed of the hikelihood of tis interaction. The clinical effect is usually seen after 7 days of
coatdministration and may be managed by increasing the methadone dosage, usunlly in 5-myg to 10-mg
meremends daily until the desired effeet is achicved.

Buprenorphine and Antiretroviral Therapy. Buprencrphine, a partial p-opioid agonist, is administrated
sublingually and is ofien coformulated with naloxone. 1t is increasingly wsed lor opioid dependence
treatment. Compared with methadione, buprenorphine has a lower nsk of respiratory depression and
overdose. This allows physicians i primary care (o preseribe buprenorphine for the treatment of opioid
dependency. The lexibility of the primary care setting can be of significant value to patients with HI'V and
opioid addiction who reguire ART because it enables one physician or program to provide both medical

and substance abuse services. Limited information is currently available about mteractions between
buprenorphine and ARV agents."*" Findings from available studies show that the drug interaction profile of
buprénorphine is more fwvorable than that of methadone.

Multrexone and Antiretroviral Therapy. A once-monthly extended-release mtramuscular formulation
of naltrexone was recently approved for prevention of relapse in patients who have indergone an opiaid
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detoxification prograni. Nalirexone is also indicated for treatment of alcohol dependency. Naltrexone is not
metabolized via the CYP450 enzyme system and is not expecied to interact with protease inhibitors {Pls) or
non-nucleoside reverse transeriptase inhibitors (NNRT1s).

Currently available pharmacokinetic (PK) interaction data that clinicians can use as a guide for managing
patients receiving ART and methadone or buprenorphine can be found in Tables 1Yl Effective

communication between HIV care providers and drug treatment programs is essential to prevent additive
drug toxicities and drug interactons resulling in opiate withdrawal or excess.

Methylenedioxymethamphetamine (MDMA), GHE, ketamine, and methamphetamine all have the potential
to inferact with ARV agents because all are metabaolized, at least in part, by the CYP450 system. Overdoses
secondary to interactions between the party drugs (i.e., MDMA or GHB) and Pl-based ART have been
reported,

Summary

It is isually possible over time to suppon most people with HI'V who actively use drugs such that acceptabic
adherence levels with ARV agents can be achieved."™ " Providers must work to combine all available
resources (o stabilize someone who actively uses drugs in preparation for ART. This should inelude
identification of concurrent medical and psvehiatric illnesses. drug treatment and needle and syringe
exchange programs, strategies lo reduce high-risk sexual behavior, and harm-reduction strategies. A history
of drug wse alone s msufficient reason o withhald ART because individuals with a history of prior drag use
have adherence rates similar to those who do not use drugs.

Important considerations i the selection of successful regimens and the provision of appropriate patient
monitoring in this population include need for supportive clinical sites, linkage to substance abuse treatment,
and awareness of the interactions between illicit drugs and ARV agenis, including the increased risk of sude
effects and toxicities. Simple regimens should be considered to enhance medication adherence. Preference
should be given 1o ARV agents that have a lower risk of hepatic and neuropsychiatric side effects, simple
dasing schedules. and minimal interaction with methadene.

Reterences
I, Colfnx G, Guzman B Clab drags and HIV infaction: a eview. Ol fyfees s May 15 2006420 100 140 3-14659.
Avvailable al lonpa: 0w wis pehi i mlegos pulinsed 061160

[

Tucker IS, Bumam A, Sherboume €0, Kung FY, Gifford AL, Substance use and mental healih comelates of
nonadierence o antiretroviral medications i a sample of patients. with humon mmunadsticiency vims infection, Am .S
M. May 2003: 14T e5T3-5840. Availnble i finps Swwew bl o) geee pifamsest 17 753851

1 Bruce RD, Alice FL, Gousesiich MB, Friedland GH. Pharmacokinetic drug interactions between opield agonist therapy
sk pntiretroveral rn:l:lil. Hbns; lm]'llil.-'nll-'llﬂ andd epnagesment fior clinical practice, S dogulr Inrviuve Defie Swrdr, Apr 15

2006:41(5):563-572. Avatlable el bilpe: ‘www nebinlin aibagn pubied | phE20H
4. Wang C, Viahov [, Galai N, et al. The effect of HIV infection on overdose momality. ASDS. Jun 10 2005, 1979):935-042
Avanilable ot Tyt owww niby mlmmilysos prbmed | 586 T4

3. Siraihdes SA, Palepu A, Comelisse PG, et al. Barriers to use of free antiretroviral themapy i mpection drug esers. A4
Aug 12 199828061 347-5399. Available i Wips o wswenpbs plomil goy pabimg ST 1S5

6 Celewmno DO, Viadey 0, Cobe S, Shadle Y, Obazanjo O, Moore RD. Seli-reporied antireroviral therapy in imjection
drig bsers, JAMS, Aug 12 1998 2R0[6):544-346. Available at [jigs wsywy pema s nbleges bl 47007 | 45

7. Altice FL, Mostashan F, Friedlamd GH, Trust and the acceprance of and adherence w-antiretroviral ﬂu:mp_'r .FrI-:'qurJ
fmmniene Defic Syeale: Sep 00 2000280114 7-58. Available ar limpswwn iseh sl il goy pubpel 1027927

% Alvce FL, Kamarulzaman A, Soriano YV, Schechter M, Fricdland GH. Treatment of medical, psy<limtne, and substance-
use comorbidities in people infected with HIY who use drogs. Lancer. Jul 31 2000376097 381-267-387. Available at

Guidetines far it Ulse of Antrafrowral Agants in Adwils and Adalescents with AV 18
Downloaded from hnps./ aidsinio.nih.gov/ guidelines on 5/62019



Case 1:18-cv-00641-LMB-IDD Document 257-45 Filed 05/04/20 Page 51 of 106 PagelD#

]

I

17

|8

9061

Hlgpss weae sy by e i eoy plsbmmgld 200505 s,

Briece RO, Alvice FL, Fredland GH, Yolberding P, HIV Disease Among Substance Misusers: Treatment Issucs. Gioded
AIDSIHNY Medicine. San Digpo, CAG Elsevier [nce; 2007:513-5260,

. Mormis JIY, Golub ET, Mehta S1L, Jacobson LP, Gange 3). Injection diig use and patterns of highly active anhireimviral

therapy use: an analy=sis of ALIVE. WIHS, and MACS cobonis. /0% Rer Ther. Jun 6 2007:4:12. Avadlable ag i
vk el ol gns pubmed § TRER 1),

. Bouhnik AD. Chesteey M, Carrieri Pt al, MNondherence among HIV-infectesd injecting drug users: the impact of social

ingtability,  Acegni fanrire Dific Sy, Dec 15200231 Suppl 3:5 149153, Availoble st s s mebinlim iz
gl | 250 andih,
Altice FL, Maru 135, Bruce RT3, Springer SA, Friedland GH. Superiority of directly administered antiretrovirl therapy

over el f-admimistered therapy among HIVanfzcied drup userso o prospective, randomized, controlled trial, O frfect
L Sep b5 200745060 TH-778. Avinlable st g senw mohi nliannily gy plfmnsd | 7712783,

. Gruber VA, McCance-Katz EF. Methadone, buprenorphine, and street drg interactions with anfiretroveral medioations.

Crire HITAATDS Rep, Aug 000 T31032- 10640 Avablablead g o ws ek inlso il s paliges) Misii=1i

. Brice BRI, MeCanee-karz E, Kharmsch ED, Moody DE, Morse GD. Phommacokinetic intevactions between

buprenorpline snd antiretrovicsl medications. T fnfecr Dis. Dec 15 200643 Suppl £:52 16-223. Available a (i

e FEhE e filh gk Rl || R
Foood and Direg Admimistration (FDA L Vivitol (package inserth, 2013,

Bruce RIN, Altice FL, Friedland GH. Phormacokinene drg imersctions between drugs of abuse amd anbretroviml
medications: implications and manapement for clinical praciice. Expers Rev Chin Plavswcol, Tan 2008 101):115-0127
Available of lps wowwambonlio i g pebimed 2115 ]2,

Hicks PL, Mulvey KF, Chancler 0, 1ol The impact of il dreg useand substimee abuse treatment on adherence to
II:'I.AH:'T "”.IJ‘E I::Hﬂ' ﬂlﬂl. ElJfl?,I':'II_'-:I':l. I IJII-I Hfl f\\'ﬂili\hl: at i!!.||_'|_'~_|_ Casa e s Ml r|i||_u.._._-. Flel L L= HAATH 19T,

Cofrancesco 1, Jr, Scherzer B, Tien PC, et al, hcii drog wseand HIV treatment outcoines in a 1S cohort A0S, Faa 30
200E; I3 357-365, Available ar it s ek flin ilngos plbimsesd 8 155502,

GFindalings for the Use of Anfirefroviral Ageris in Adults ang Adolescents with HIlY i-14a

Downloaded from hitps:Caidsinfoonth gov guidelines on 5/6/2019




Case 1:18-cv-00641-LMB-IDD Document 257-45 Filed 05/04/20 Page 52 of 106 PagelD#
9062

Women with HIV {Last updaled Oclober 25, 2018; last reviewed Oclober 25, 2018)

Panel’s Recommendations

«  Anfiresroviral therapy (ART) Is recommended dor all parsons Bing weh HIV (o improse thelr health and fo reduce the rsiool HIY
Iransmissicn io sex parinars withcut HIV (Al).

+  Wha prascribing amtiratrovical (ARV} drisgs. clinicians should take inte accaunt that some ARY drugs have sipnificant
phammacceinetic (PR) interactions with hosemeonal contraceptives; an aliemasive or additiona! eflecive conlraceplive-methad 1o
pravent unplanned pregrancy is recommended (AR, Swilching 1o an ARV drug wilkaul interactions with harmaonal conlracaptives
may 5o be consigared (BIH),

* A pregnancy tast should be periormed for Biose of chiidbaaring polengal pror to ination of ART (A,

¢+ Praliminary data sugoest there may be an mcreased fak of neural fube defects (MTD) in inkinls bem b women who ware fecaiing

dolutegrasir (OTG) at the Sme of conceplion. Unfl mare mfonmation is evaileble, OTG js not recommanded for usa in individuals
whe are pregnant and within 12 weeks post-concaption and fhose who are contemplaliing pregnancy, uritess thare are o allemative

options (All)

| *  Prowidars should discuss the potentisl risks end benafs of OTG with individuets of childbeanng potental and provide appropnate
counseding 5o fhat the indsidual can make an informed dacisien. For those who ame saxually aclive and nol using effective
conbraception, choosing an altsmative to DTG is recommended. For those whao are using effective contracepdion, use of a DTG-
bazad receman is reasonabls after descussing tha risks and banafits will the moiadisal,

| * Individuals who become pregnan snd present fir antenatal care at 12 wesks post-concaption or Bler may inliste o conlinue DTG=

i based ragmans (ClIN)

[ Ina patent with midsdreg-resistan HIY whoe has no allemalives to OTG, e declsion of whelbar to use DTG should be made after

| careful consideration of the risk of NTD= in tha Infant if pregnancy cccurs while @ pafient s taking DTG, and the risks of persistant
yirermia in ke patisnt and polentizl HIV ransmission @ the letus i pregnancy oocurs while the pafient is noton aflacive ART.

= Duning pregniancy, an additonal goal of ART |s to mainzain & viral lead below the Bmit of atechon throughou pregnancy [ reducs
the rek of tansmission 1o the fetus and newbom {Al).

+  Whan selactng an ARY combination regmen for a pregnand woman, dinicians should considar the available sataty, efficacy, ard
P dala en use dunng pregaancy for each agent The risks and benefits of ARY use during pregrancy should be discussad wilh
all individuals of childbearing potential {AN) and clinisans shiould consue the most cusrent Parmaiz Gudesnes when tasigning a
regimen (Al

| Rating of Recommendalions: A = Stong, 8§ = Madarats; C = Ootianal

| Rating of Evidence: | = Dala from randamized conlroled Irais; I = Data from welldesigned nonfandomizad sl or obssnational
| cafard ghedies will lang-ferm ciinica) oufcomes; W= Exparf aplaime

This section focuses on some unigue chnical and therapeutic issues to consider and basic principles to

follow when caring for cisgender women living with HIV. Cisgender women are defined as women who
were pssigned female at birth and who identily themselves as women. Some topics discussed n this section,
such as contraception, drug-drug interactions between antiretroviral (ARV) drugs and hormonal therapy, and
pregnancy; also apply to transgender men (men assigned female at birth), and individuals assigned female

il birth whe identify 4 nonbinary {gender identities that are not exclusively femining or masculine) or
gender fluid (gender identity is not fixed). A new section focused on transgender health and HIV is currenily
m devielopment and will be added to the Spécial Patient Population section soon. Clinicians who care for
pregnant patients should consult the current Pennmal Cacgdelines for a more in-depth disoussion and guidance
on minaging these paticnts.

Sex Difference Considerations in Antiretroviral Therapy

In general, studics to date have not shown sex differences in virologic responses to antiretroviral therapy
{ART)."" However, there arc limited data showing that phanmacokinetics (PKs) for some ARV drugs may
differ between men and women, possibly because of vanations in factors such as body weight, plasma

Guidelings for the Use of Antiretroviral Agents in Aduwts and Adolescents with HIV 2
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volume, gastric emptying time, plasma profein levels, cytochrame P (CYP) 450 activity, drug transporter
function, and excretion activity.*”

Adverse Effects

Several studies with older ARV drugs have suggested that sex may mfluence the frequency, prosentation,
and severitv of some ARV-related adverse events. Most notably, women are more likely to develop severe
symptomatic hepatotoxicity with nevirapine (NVP) use®* and are more likely to develop symptomatic lactic
acidosis with prolonged nse of older nucleoside reverse transcriptase inhibitors (WRTIs) such as zidovudine
(2D, stavudine, and didanosine." These agents are no longer recommended for use in people with HIV in
the United States; although ZDV is sull administered intravenously [TV} to some patients during delivery, it
is o generally recommended for long-term use.

Some studies have investigated how metabolic complications associated with ARV use differ between
women and men, Over 96 weeks following inttintion of ART, women with HIV are less likely 1o have
decreases in limb fat but more likelv to have decreases in bone mineral density (BMD) than men with
HIV.'""'* Women have an increased risk of osteopenia, osteoporosis, and fractures, particularly after
menopause, and this nsk is exacerbated by HIV and ART.'™" ART regimens that contain tenofovir disoproxil
fumarate { TDF . ritonavir-boosted protease inhibitors (PUr). or both are associated with a significantly
greater loss of BMD than regimens containing other NRTIs and raltegravie.™ Abacavie, NRTI-sparing
regimens, and tenofovir alafenamide (a new oral tenofovir prodrog that induces less bone loss than TDF)
may be considered as altematives to the use of TDF in patients who are al risk of osteopenia or osieoporosis.

Recommenditions for management of bone disease in people with HIV have been published

Adults and Adolescents with HIV Whe Are of Childbearing Potential
All adults and adolescents with HIV who are of childbearing potential should be offered comprehensive

reproductive and sexual health counseling and care as part of routine primary medical care. Topics for
discussion should include safe sex practices, reproductive desires and options for conception, the HIV status
of sex partner(s), and use of effective contraception to prevent unplanned pregnoncy. Counseling should also
melude discussion of special considerations pertaiming to ARY nse when wsing hirmonal contraceptives,
when trying to conceive, and during pregnancy (sce the Permalil Cudelines),

Antiretroviral Regimen Considerations When Tryving to Conceive or For Individuals Who Cannot
Lse Effective Contraception

Efavirenz (EFV) is teratogenic in nonhuman primates. However, a meta-analysis that included data from 23
studies found no evidence for an increased risk of hinth defects in infants bom to women on EFV during the
first trimester compared with infants born 1o women on other ARV drugs during the first trimester.™ EFY
can be used in individuals of childbearing potential who are not using effective contraception or who are
contemplating pregnancy. Individuals who become pregnant on EFV-containing regimens should continue
their current regimens.

A preliminary report from an observational surveillance study of birth outcomes among pregnant women on
ART in Botswana found an increase in the risk of in nearal tube defects (NTDs) in infants bom o women
who received dolutegravir (TG) prior to conception. In this report, four infants bom to 596 women (0.67%)
whao inttiated a DTG-based regimen prior to pregnancy and who were still receiving that regimen ot the time
of conception were affected compared to 0.1% of infants bom to women who received other ARV drugs. =
This study iz ongoing. By contrast, the same study identified no NTDs in the infants born to 116 women who
initinted DTG-based regimens during the first trimester or the infants-borm o 396 women who initiated EFY-
based regimens.™

DTG is not recommended for individuals who are pregnant and within 12 weeks post-conception. It is
also not recommended if an individual of childbeaning potential is sexually active and cannot use effective
Giuidelines far the Use of Anfirefrowiral Agenis in Adults and Adolescants with HIV =21
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contraception or is contemplating pregnancy, unless there ts no aliemative option (AH). For those not known
to be pregiant, @ negative pregnancy test result should be docurnented prior to the initiation of DTG (ATIL),
Women who are currently receiving DTG or who wish (o start DTG should be counseled about the potential
risk of NTDs when DTG 15 taken near the time of coneeption. Tn a patient with multidrug-resistant HI'V who
has no altematives to DTG, the decision of whether to use DTG should be made afier careful consideration
of the risk of NTDs in the infant if pregnancy occurs while a patient is taking DTG, and the risks of
persistent viremia in the patient and potential HIV transmission to the lets iF pregnancy occurs while the
patient is not on effective ART.

Reproductive Options for Serodiscordant Couples

An individual whe wishes o conceive with a serodiscordant partner should be informed of options to prevent
sexual transmission of HIV while attempiing conception. [nterventions include sereenmg and (reating both
partiers for sexually transmitied infections (ST1s), use of ART to maximally suppress and maintain the

viral load of the parner with HIV, use of pre-cxposure prophylaxis by the partner without HIV,™* male
circumeision, and/or sell-insemination with the sperm of the pantner without HIV during the perioyvulatory
period of the individual with HIV.*

Hormonal Contraception

Safe and e¢ffective reproductive health and family planning serviees to prevent unplanned pregnancies and
perinatal ransmission of HIY arc an essential component of care for individuals with HIV of childbearing
age. These individuals should receive ongoing counseling on reproductive issues. Regardless of hormonal
contraceptive use, individuals with HIV should be advised (o consistently use condoms {male or female)
during sex and adhere to an HIV regimen that effectively mainlains viral suppression. Both strategies are
crucinl o prevent transmission of HIV fo parners without HIV and to protect against infection with other
STIs, The following sections describe some factors to consider when hormonal contraceplives are used.

Drug-Drug Interactions

P interactions between ARV drugs and hormonal contraceptives may reduce contraceplive efficacy.
However, there are limited clinical data regarding drug intersctions between ARVs and hormonal
contraceptives, and the clinical implications of these interactions ere unclear. The magnitudes of changes
in drug concentrations that may reduce contraceptive efficacy or increase the risk of adverse effects are not
known for all forms of contraceplives.

+  Combined Oral Contraceptives (COCs): Several Pls, EFV, and elvitegravir/'cobicistat (EVG/c)-based
regimens have drug interactions with COCs, Interactions include either a decrease or an increase in
blood levels of ethiny| estradiol, norethindrone, or norgestimate (see Tables 1a, Vb, and 1Y), which
potentially decreases contraceptive elficacy or increases the risk of estrogen- or progestin-related adverse
effects (e.g., thromboembolism), EFY can decrease etonogesirel bioavailability and plasma progestin
concentrations of COCs contaiming cthinyl estradiol and norgestimate.™ Several regimens than include
a cobicistat-boosted PI, PI/r, and EVGie decrease oral contraceptive estradiol levels, "' One PK study
showed that DTG did not affect ethinyl estradiol or norgestimate levels™ Several studies have shown
that use of etravirine, rilpivirine, and WVP did not significantly affect esiradiol or progestin levels in
individuals with HIV using COCs.**"

= Injectable Contraceptives: Small studies of women with HIV who were receiving injectable depot-
medroxyprogesterone acetate (DMPA) while on ART showed no significant interactions between DMPA
and EFV, lopinavirfritonavir (LPV/r), NVP, nelfinavir (NFV), or NRTI drugs-""'”

»  Contraceptive Implants: Contraceptive failure of the etonogestrel implant in women on EFV-based
therapy has been reported ¥ Studies of women with levonorgestrel- and etonogestrel-releasing implants
reporied that participants receiving EFV-based ART had decreased bioavailability of levonorgestrel and

Gridelinags for the Use of Antfirelroviral Agenis in Aduits and Adalescenis with HIV 22
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etonogestrel **=" These studies did not identify any change in hormone concentrations when the implants
were used in those taking NVPY' or LPV/e" Similarly, two retrospective cobort evaluations conducted
m Swaziland and Kenya showed an increased risk of contraceptive failure in women using contraceptive
implants and receiving EFV. B4

Concemns about PE interactions between oral or implantable hormonal contraceptives and ARV dmigs should
not prevent clinictans from prescribing hormonal contraceptives for individuals on ART who prefer this
comtraceplive method. However, an alternative or additional effective contraceptive method is recommended
whin there are significant drug interactions between hormonal contraceptives and ARV drugs (see drug
intecaction Tables |Ya, 19b, and |9l sad the Pevisinl Gagadelings),

Risk of HIV Acquisition and Transmission

Studies have produced conflicting data on the association between hormonal contraception and the risk

of aequisition of HIV." Most af the retrospective studies were done in the setting where the partners with
HIV were nol taking ART. A retrospective secondary analysis of two studies of serodiscordant couples in
Adrica in which the partmer with HIV was not receiving ART found that, compared 1o women who did not
use hormonal contraception, those using hormonal contraception (with the majority of study paricipants
using injectable DMPA | had a two-fold increased risk of acquiring or transmitting HIV. Higher genital HIV
RNA concentrations have been found in women with HIV using hormonal contraception than in those not
using hormonal eontraceptives.” Oral contraceptive use was not significantly associated with transmission
of HIV; however, the number of women wsing oral coniraceptives in this study was insufficient to adequately
assess risk, A World Health Organization expert group reviewed all available evidence regarding hormonal
contraception wse and HIV transmission to a pariner without HIV and recommended that individuals living
with HIV can continue 1o use all existing hormonal contracéptive methods without restriction.™ Further
research is needed to definitively determine whether hormonal contraceptive use is an independent risk
lactor for acquisition and transmission of HTV, panticularly in the senting ol ART. Regardless, the potential
association of hormonal contraception use and HIV transmisston in the ahsence of ART underscores the
importance of ART-indvced viral suppression to reduce transmission risk.

Intravterine devices (IUDs) appear 1o be a safe and effective contraceptive option for individuals with HIV.*
* Although studies have focused primarily on IUDs that do not contain hormones {e.g., copper IUD), several
small studies have found that levonorgestrel-releasing IUDs are also safe and not associated with increased
genital mact shedding of HIV *%*

Pregnancy

Climicians caring for pregnant adults and adolescents with HIV should review the Peripata! Coddelines,

The uze of combination ARV regimens 15 recommended Tor all pregnant persons with HIV, regardless of
virologic, immunologic, or clinical parameters, for their own health and to prevent transmission of HIY

ton the fetus (ALY, Pregnant individuals with HIV should be counseled regarding the known benefits and
risks of ARV use duning pregnancy to the woman, fetus, and newbom. They should be counseled and
strongly envouraged to receive ART for their own health and that of their infants. Open, nonjudgmental, and
supportive discussion should be uzed to encourage them 1o adhere 1o care,

Prevention of Perinatal Transmission of HIV

The use of ART and the resultint reduction of HIV RNA levels decrease the risk of perinatal transmission
of HIV.*"* The goal of ART is to achteve maximal-and sustained viral suppression throughout prepnancy.
Long-term follow-up 1s recommended for all infants who were exposed 1o ART i niero, regardless of the
infant’s HIV status (see the Pennatal Giuidelines),

Guldalines for the Use of Antirefroviral Agents in Adulls and Adolascants with HIV 23
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Antiretroviral Regimen Considerations

Pregnancy should not preclude the use of optimal ARV regimens. As in nonpregnant individuals, genotypic
resistance testing 15 recommended for all pregnant persons before ARV initiation (AT and for those with
detectable HIV RNA while on ART (AL, However, ART imitiation should not be delayed pending genotypic
resistance test results, The ARV regimen can be modified, if necessary. once the resistance test resulis

are available (BIT1). Unique considerations that influence recommendations on the ARV to use during
pregnancy inchide the following:

+  Physiologic changes associated with pregnancy that potentially change the PKs of ARV drugs, which
may affect ARY dosing at different stages of pregnancy;

«  Potential ARV-associated adverse effects in pregnancy;
« Potential for nonadherence o a particular regimen during pregnancy; and

«  Potential short-term and long-term effects of an ARV drug on the fetus and newbom, which are anknown
[or many drugs.

ART is considered the standard of care for pregnant individuals with HIV, both o treat HIV infection
and prevent perinatal transmission of HIV, Clinicians should review the Formoml Ciusdelines for ARV
recommendations for individuals who have recently received an HIV diagnosis or those who become
pregnant while on ART.

Based on preliminary data from Botswana that reported neural tube defects in infants born to women who
were lnking a DTG-based regimen at the tme of conception, DTG is currently not recommended for use in
those whe are pregnant and within 12 weeks post-conception (AIT). Those who are pregnant and at 12 weeks
post-conception or later may initiate or continue DTG-based regimens (CIHT). Discontinuing DTG is unlikely
to confier any benefit after the neural tube has formed. and medication changes during prégnancy could
increase the risk of viremis and peninatal ransmission.

I maternal HIV RNA s 21,000 copies/mL (or unknown) near delivery, 1V infusion of ZDV during labor is
recommended regardless of the mother's antepartum regimen and resistance profile and the mode of infant
delivery (Al). Administration of combination ART should continue during labor and before a cesarcan
delivery (oral medications can be administered with sips of water during this time)

Climicinns who are treating pregnant individuals with HIV are strongly encoumged o report cases of prenatal
exposure to ARV drugs (either administered alone or in combimations) to the Antiretroy ol Pre oo
Hegisiry . The registry collects observational data regarding exposure to Food and Drug Administration-
approved ARV drugs during pregnancy to asscss potential toratogenicity.

Postpartum Management

Following delivery, clinieal, immunalogic, and virologic follow-up should continee as recommended for
nonpregnant adults and adolescents. Becanse maternal ART reduoes but does not climinate the risk of
transmission of HIV in breast milk and posimatal transmission can occur despite maternal ART, individuals
should be counseled o avoid breastfeeding.® Persons with HIY should not premasticate food and feed it o
their infams because the practice has been associated with mother-to-child transmission of HIV.Y ART is
currently recommended for all individisals with HTV (Al); therefore, matermal ART should be contimued after
delivery. For more information regarding postpartum management, refer to the Pennaial Cisidelines,

Sceverl studies have demonstrated that adherence to ART may decline in the postpartum perod **
Clinicians should address ART adherence at each clinic visit postparium, meluding an evaluation of specific
faciliators of and barmiers to adherence, Clinicians may recommend an intervention (o mmprove adherence
(see Adheremoe o the L gntimuum of Carg),

Guidslinas farihe Use of Antiretroviral Agenis i Adulls angd Adolezcartts with SV 24
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HIV-2 Infection (Last updaled April 8, 2015; last reviewed April 8, 2015)

-_Eummunr n-l‘ HIv-2 Tnta;iiun

[+ Companed b HIV=] indecton, he clinical course of HIYV-2 infectan is generaly characierized by a longer asymplocematic siage, lowear
| plasma HIV-2 RNA levels, and lowes mariaity; however, progression o AIDS does ooour,

|+ There have been no randamized trials addreszing the quastan of when io starl anfireiroial iherepy [ART) or she choice of inifial or
gacond-dne therapy for HIV-2 infeclion; thus, the optimal treatment stralegy has not bean dafined,

{ * &Hhowgh the cptimal T4 T lymphocyta (C04) cell count fhreshold for initissing ART In HIV-2 infecticn is unknawn, therapy shoukd be
giaried balores thene is dinical progression

[ *  HIW-2 g infrinsically resistant to non-nucleaside reverse franscriptase inhibilors and 1o enfuvinioe; thus, These dnigs shaud not ba
inchided n.an ansmsirodral rageman fora patient Bing with B2 infeclion.

{ *  Pending more Sefindive data on outcomes in an ART-name pallent who has HIV-2 mono-nlection or HIV-1/HIY-2 dual smbection and
requees treatment, an initial entiretniral tharapy regimen far these palients showld include Two nucleaside reversa Irenscriplasa
Inhibiors plus an HIV-2 aclive boosled protease inhbilor or integrass strand ranshar inhibitars.

{* ®&few faboratories now offer guentitative plasma HIV-2 RMA testing for cinical care (32e seclion texi).

[+ Monitarng of HIV-2 BRA lpvals, CD4 call counts, and chnical improvements cen be u=ad |o sssess reatment response, as s

_ recammended far HIV-1 infection

| * Resistance-aszociated viral mutations to nucleoside reverse transcriptese inhitifors, protesse inhibéors, andfer integrase sirand
franafer inhibicrs may devalop in paberts with HIV-2 whils on tharapy. However, no vasiidatad HIV-2 panotypic or phenatypic
andretnovirel resistanca assays ane avalabis for clinical use

| o I me evan al wraloglc, iImmunsiogic, or cinical lailure, sacond-ine reatment should be insttiged in consultetion with 2n expartin
HIV-2 managemsan,

HIV-2 mifection 18 endemic in West Afmcn. Although HIV-2 has had only limited spread outside this area,
it should be considered when treating persons of West African origin or in those who have had sexual
contact or shired needles with persons of West African origin. The prevalence of HIV-2 infection is also
disproportionately high i countries with strong socioeconomic tes to West Africa (c.g., France, Spain,
Portugal, and former Portuguese colonies such as Brazil. Angola, Mozambigue, and parts of India)

Clinical Conrse of HIV-2 Infection

Compared o HIV-1 infection, the clinical course of HIV-2 infection 15 gencrally charactenzed by a longer
asymptomatic stage, lower plasma HIV-2 viral lowds, and lower mortality rate.' However, HIV-2 infection
can ulso progress 10 AIDS over time. Concomitant HIV-1 and HIV-2 infection may ocour and should be
considered in patients from areas with a high prevalence of HIV-2,

Diagnaosis of HIV-2 Infection

In the appropriate cpidemiologic setting, HIV-2 infection should be suspected in patients with clinical
conditions suggestive of HIV infection but with atypical serologic results (e.g., a positive screcning assay
with an indetcrminate HIV-1 Western blot.* The possibility of HIV-2 infection should also be considered
in the appropriate epidemiologic setting m patients with serologically confirmed HIV infection but low or
andetectable HIV-1 RNA levels or in those with declining CD4 T lvimphocyte (CD4) cell counts despite
apparent viralogic suppressien on antiretroviral theeapy (ART).

The 2014 Centers for Disease Control and Prevention guidelines for HIV diagnostic testing® recommend
mitial HIV testing using an HIV-[/HIV-2 antigen/antibody combmation immunoassay and subsequent
testing using an HIV-1/HIV-2 antibody differentiation immunoassay. The Multispot HIV-1/HIV-2 Rapid
Test (Bio-Rad Laboratories) 15 Food and Drug Administration-approved for differentiating HIV-1 from
HIV-2 mfecthion. Commercially availuble HIV-1 viral load assavs do not relinbly detect or quantify HIV-
2. Quantitative HIV-2 plasma RNA viral load testing has recently become available for clinical care at the
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University of Washington (hitp. depts.washington cdi/labweb/Aboutl 8 Cootact itin)” and the Now York
State Department of Health (ltips: www wadsworth org programs il blosdborme-vimses/climigal-esing
hiv-Z-neeeleic-uenl)® However, it is important to note that approximately one-quarter to one-third of patients
with HIV-2 infection who are nol on ART will have HIV-2 RNA levels below the limits of detection; some
of these patients will have clinical progression and CD4 cell count decline. No validated HIV-2 genotypic or
phenotypic antiretroviral { ARV) resistance assays are available for chinical use.

Treatment of HIV-2 Infection

To date, no randomized tnals addressing the question of when to start ART or the choice of initl or second-
line therapy for HIV-2 infection have been completed:” thus, the optimal treatment strategy has not been
defined, Although the optimal CID4 cell count threshold for initiating ART in HIV-2 infection is unknown,
therapy should be started before there is clinical progression,

HIV-2 15 intrinsically resistant (o non-nucleoside reverse transcriplase inhabitors (NIWRT1)™ and to enfuvidide
(T-201." Data from in vitro studies suggest that HIV-2 is sensitivie 1o the curmently available nucleoside
reverse iranscnptase inhibitors (NRT1s), although with a lower barmier to resistance than HIV-1.'4*
Darunavir {DRV), lopinavir (LPY), and saquinavir (S0QV) are more active against HIV-2 than other approved
protease inhibitors (P13 " one of these boosted Pis should be vsed if a Pl-based regimen is used. Other Pls
should be pvoided because of their lack of ARV activity and high failure rates, The inteprase strand transfier
mhibitors (INSTIs) mltegravir (RAL), elvitegravir (EVG), and dolutegravir (DTG) have potent activily
against HIV-2 in vigro, " The CCRS antagonist maraviroe (MVC) appears active against some HIV-2
isolates:™ however, no approved assays to determine HIV-2 co-receptor tropism exist and HIV-2 is known (o
use many other minor co-receplors in addition to CCRS and CXCR4 .

Several small studies suggest poor responses i individuals with HIV-2 mfection treated with some ARY
regimens, including dual-NRT] regimens; regimens containing NNRT] plus two NRTIs; and some unboosted
Pl-based regimens including nelfinavir (NFV) or indinavir ( 1DV) plus zidovodine (ZDV) and lamivudine
{(3TC); and atazanavir { ATV }-based regimens.****" Clinical data on the effectiveness of tnple-NRTI regimens
are conflicting.*= In general, HIV-2 active, boosted Pl-containing regimens have resulted in more faverable
virologic and immunologic responses than two or three-NRTI-based regimens. ™! However, CDM4 cell
recovery on therapy is generally poorer than that observed for HIV-1 Y INSTl-based regimens may also
have favorable treatment responses™ A large systematic review of ART for patients with HIV-2 infection
in= 17 studies. 976 patients with HIV-2) was unable to conclude which specific regimens are preferred ™

Resistance-associated viral mutations to NRTIs, Pls, and/or INSTIs commonly develop in patients with
HIV-2 while on therapy. ™ Curently, HIV-2 transmitted drug resistance appears rare.'* In one

small study, DTG was found to have activity as a second-ling INST] in some patients with HIV-2 who had
extensive ARV expenence and RAL resistance.” Genotypic algorithms used to predict drug resistance in
HIV- | may not be applicable to HIV-2, because pathways and mutational patterns leading to resistance may
differ between the HIV rypes, "9+

Some groups hive recommended specilic preferred and alternative regimens for initinl therapy of HIV-2
infection;™ " however, currently, there are no contralled trial daia 10 suppon the effectiveness of the
recommended regimens. Pending more definitive data on outcomes in an ART-naive patient who has HIV-2
mona-infeetion or HIV-1/HIV-2 dual infection and requires treatment, a regimen conlaining two NRTIs plus
an HIV-2 active boosted PLHor INSTI should be mitiated in individuals with HIV-2 infection.

HIV-2 plasma RNA levels, €04 cell counts, and clinical improvemenis can be monitored to assess treatment
response, i is recommended for HIV-1. Patients whi have HIV-2 RNA levels below the limits of detection
before therapy shoold still have HIV-2 plasma RNA monitoring, in addition to CD4 cell count and clinical
monitoring. In the event of virologic, immunologic, or climcal failure, second-line treatment should be
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mstituted in consultation with an expert in HIV-2 management.
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HIV and the Older Patient (Las! updated January 28, 2016; lasi reviewed January 28, 2016)

Key Considerations When Caring for Older Patients With HIV

* Antiretmoviral tharapy (ART) is recommended for all patants regerdiess of CO4 T lymphosyle cell count (A1), ART iz especially
imponant for older pabens becauss they have a greater risk of sapous nen-AIDS complicalions ard polenbally a bluned
imemurag|ogic respanss o ART

+  Adverse dnig events from ART and concomitant drugs may occur mare frequently in oider patients Eving with HIV than in younger
patienis wilh HIY, Thenafore, the bone, kidney, melaboke, cardiovascular, and liver haasth of clder patienls should be maniiored
closaly,

¢+ Palyphanmacy i= common i older patiants with HIV, themlone, thare is a greatar sk of drug-drug inlaracsons babssen antirtrovisl
gz and concomitant medicatons, Potential for drug-drug interactions should be assessed reqularty, especially when siarling or
swiching ART and concamitani medications,

«  HIV expens, primary care providers, and olher specialists should work together o oplimize the medical cane af aléar patams with
HIW with complex comartidifies.

+  Early diagnosis of HIV ard counzaling to prevent secendary Sransmizsan of HIY remains an imporant aspect of the care of the oldar
patient with HIV.

Rating of Recommendations: 4 = Sirang, B = Mosarate, C = Opiianal

Rafing of Evidence: | = Dala from ramdomzed confrolflad fnals; [ = Dala om wel-designed ronrandomizad foads or obeanfahong
cohort siides wilh \apg-ferm clnca! sdfcomes: (1 = Exparf opimion

Effective antiretroviral therapy (ART) has increased survival in individuals with HIV, resulting in an
mcreasing number of older individuals living with HIV. In the United States, among persons living with HIY
at year-crd 2013, 42% were age 50 years or older, 6% were age 63 or older, and trends suggest that these
proportions will merease steadily.’ Care of patients with HIV increasingly will involve adulis 60 to 80 vears
of age, a population for which data from clinical trials or pharmacokinetic (PE) studies are very limited.

There are several distinet arcas of concemn regarding the association between age and HIV discase.”

First, older patients with HIY may suffer from aging-related comorbid illnesses that can complicate the
management of HIV infection. Sccond, HIV disease may affect the biology of aging, possibly resulting in
carly manifestutions of chinical syndromes generally associated with advanced age, Third, reduced mucosal
andd immunologic defenses (such as postmenopausal atrophic vaginitis) and changes in risk related-behaviors
ie.g., decréase in condom use becavuse of less concem about pregnancy or more high-risk sexual activity with
imcreased use of ercctile dysfunction dmsgs) in older adulis could lead to inereased risk of acquisition and
transmission of HIV.** Finally, becanse older aduliz are generally perceived to be al low risk of acquiring
HIY, sereening for this population remains low.

HIV Diagnosis and Prevention in the Older Adult

In older ndultz, Gilure w consider a diagnosis of HIY likely contributes 1o later imnabon of ART. The
Centers for Disease Control and Prevention (CDC) estimates that in 2003, 37% of adults aged 55 years or
older at the time of HIV diagnosis met the case definition for AIDS, The comparable CDC estimates are 18%
for adulis aged 25 to 34 yvears and 30% for adulis aged 35 1o 44 years.® In one observational cohort, older
patients (defined as those =35 years of nge) appeared 1o have lower CD4 T lymphoeyte ({CDM4) cell counts at
seroconversion, steeper CD4 count decline over time,” and tended to present to care with significantly lower
CD4 counts.* When individuals =50 years of age present with severe illnesses, AIDS-related opportunistic
infections {Ofs) need 1o be considered in the differential diagnosis of the illness.

Although many older individuals engage in nisk behaviors associated with scquisition of HIV, they may sec
themselves or be perceived by providers as at low risk of infection and, as a result, they are less likely to be
tested for HIV mfection than vounger persons.” " Despite CDC guidelines recommending HIV testing at least
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once in individuals aged 13 10 64, and more frequently for those at risk," HIY testing prevalence remains
low (<3%) among adults aged 50 to 64, and decreased with inereasing age." Clinicians must be attuned 1o
the possibility of HIV miection in older adults, including those older than 64 years of age and especially in
those who may engage 10 high-rnisk behaviors. Sexual history aking 13 therefore an importint componen
of general health care for alder adults who do not have HIV, together with risk-reduction counseling, and
serecning for HIV and sexually transmitted infections (ST1s), if indicated.

Impact of Age on HIV Disease Progression
HIV infection presents unigue challenges in aging adults and these challenges may be compounded by ART:

»  HIV infection itgelf is thought to induce immune-phenotypic changes akin to accelerated aging, ™ but
recent laboratory and clinical daa provide & more nuanced view of these changes. Some studies have
shown that patients with HIV may exhibit chromosomal and immunologic features similar to those
indueed by aging. ' However, other studies show the immunologie changes to be distinet from age-
related changes.™ In addition, although data on the increased incidence and prevalence of age-associated
comorbiditics in paticnts with HIV are aceumulating,' ' the age of diagnosis for myocardial mfection
and non-AlDS cancers m patients who have HIV and those who do not s the same, '™

«  Dlder patients with HIV have a greater incidence of complications and comorbidities than adults of a
similar age who do not have HIV, and may exhibit a frailty phenotype—defined clinically as a decrease
in muscle mass, weight, phvsical strength, energy, and phyvsical activity,™ although the phenotype s stll
mcompletely charactenzed in people with HIV.

Initiating Antiretroviral Therapy in the Older Patient with HI'V

ART 15 recommended for all individuals with FIIY (AL see bntinbion ol Aaiticetioviral Therapy section).
Early ireatment may be particularly imporiant in older adults in part becanse of decreased immune recovery
and increased risk ol sernous non-AIDS events in this population. In a modeling study based on data from
an ohservational cohort, the beneficial effects of early ART were projected (o be greatest in the oldest age
group (patients between ages 45 and 65 years).™ No data support a preference for any one of the Panel’s
recommended initinl ART regimens (see W il 10 S0 on the basis of patient age. The choice of regimen
should instead be informed by a comprehensive review of the patient’s other medical conditions and
medications. The What to Stant section ( Table 7) of these guidelines provides guidance on selecting an
antiretroviral regimen based on an older patient’s characteristics and specific clinical conditions (e.g.. Kidney
disease, elevated sk for cardiovascular disease, osteoporosis). In older patients with reduced renal function,
dosage adjustment of nucleoside reverse transcriptise inhibitors (NRTIs) may be necessary (see Appendis
Lable %) In addition, ARV regimen selection may be influenced by potential interaction of antiretroviral
medications with drogs used concomitantly to manage comorbadities {see Tables Y- 200 Adults age =50
years should be monitored for ART effectiveness and safety similarly 1o ather populations with HIV (see
Tuble 1); however, in older patients, special attention should be paid ta the greater potential for adverse
effects of ART on renal, liver, cardiovascular, metabolic, and bone health (sce |able (5],

HIV, Aging, and Antiretroviral Therapy

The efficacy, PK=, adverse effects. and drug interaction potentials of ART in the older adult have not been
studied systematically. There is no evidence that the virologic response 1o ART differs in older and vounger
patients. In a recent observational siedy, a higher rate of viral suppression was secn in paticnls =35 years

old than in younger patients.”* However, ART-associated CD4 cell recovery in older patients is generally
slower and lower in magninde than in younger patients. ™ This observation suggests that starling ART at a
younger age miy resilt in better immunologic response and possibly clinical outcomes.

Hepatic metabolism and renal elimination are the major rontes of drug clearance, including the clewrance of

Guidelines for the Uise of Anfirelroviral Agerds in Adults and Adolescenis with HIV -35
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ARV drugs. Both liver and kidney functions decrease with age and may result in impaired dmg elimination
and mereased drug exposure.™ Most clinical tnals have mcluded only a small proportion of participants ovel
50 yeurs of age, and current ARV dosing recommendations are based on PK and pharmacodynamic data
derived from participants with normal organ function, Whether drug accumulation in the older patient may
lead to greater incidence and severity of adverse effects than seen in younger patients is unknown.

Patients with HIV and aging-associated comorbidities may require additional pharmacologic micrventions
that can complicate therapeutic management. In addition (o taking medications to manage HIY infection

and comorbid conditions, many older patients with HIV also are taking medications to relieve discomfon
{e.g., pain medications, sedatives) or to manage adverse effects of medications {e.g.. anti-cmetics). They also
may sell-medicate with over-the-counter medicines or supplements. In older patients who do not have HIV,
poalypharmacy is a major cause of latrogenic complications.”” Some of these complications may be caused
by medication errors (by prescribers or patients), medication nonadherence, additive drug toxicities, and
drug-drug intersctions. Older patients with HIV are probably at an even greater risk of polypharmacy-related
adverse consequences than younger or similarly aged patients with HIV. When evaluating any new clinical
complaint or laboratory abnormality in patients with HIV, especially in older patients, clinicians should
always consider the possible role of adverse drug reactions from both ARV drugs and other concomitantly
admmnistercd medications,

Drug-drug mteractions are commaon with ART and can be easily overlooked by preseribers.™ The available
drug interaction mformation on ARV agents is derived primarily from PK studies performed in small
numbers of relatively young participants with normal organ function wha do not have HIV (see Tahles [
2y, Data from these studies provide clinicians with a basis 1w assess whether a significant imeraction may
exist. However, the magnitude of the interaction may be greater in older patients with HIV than in younger
patients with HIV.

Nonadherence 15 the most common cause of treatment fatlure. Complex dosing requirements, high pill
burden, inability to access medications hecause of cost or availability, limited health literacy including
musunderstanding of istructions, depression, and neurocognitive impairment are among the key reasons for
nonadherence,” Although many of these factors associated with nonadherence may be more prevalent in
alder patients, some studies have shown that older patients with HIV may actually be more adherent to ART
than younger patients,** Clinicians should regularly assess olider patients to identify any factors, such as
neurocognitive deficits, that may decrease adherence. To facilitate medication adherence, it may be useful

to discontinue unnecessary medications, simplily regimens, and recommend evidence-based behovioral
approaches including the use of adherence aids such as pillhoxes or daily calendars, and support from family
members (see Audlicienee w the Cintiniam ol Uare).

Non-AIDS HIV-Related Complications and Other Comaorbidities

Among persons treated effectively with ART, as AlDS-related morbidity and mortality have decreased, non-
AIDS conditions constitute an mereasing proportion of serious illnesses, ™ Neurooognitive impairment,
already a major health problem in aging adulls, may be exacerbated by the effect of HIV infeotion on the
brain.* In a prospective observational stsdy, neurocognitive impairment was predictive of lower retention in
care among older persons. '’ Neurocognitive impairment probably alse affects adherence to therapy, Social
1solation snd depression are also particularly common among older adults with HIV and, in addition to
their direet effects on morbidity and mortality, may contribute to poor medication adherence and retention
in carc.'™" Heart discase and cancer are the leading causes of death in older Americans,® Similarly, non-
AIDS events such as heart disease, liver disease, and cancer have emerged as major causes of morbidity and
moriality in patients with HIV receiving effcctive ART, The presence of multiple non-AIDS comorbidities
cotpled with the immunologic effects of HIV infection may add to the disease burden of aging adulis with
HIVAT HIV-specific primary care gutdelines have been updated with recommendations for lipid and
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Downloaded feom hips: midsimfo ooy smdelnes on $/6/2019




£

Case 1:18-cv-00641-LMB-IDD Document 257-45 Filed 05/04/20 Page 69 of 106 PagelD#
9079

lucose monitoring, evaluation and management of bone health, and management of kidney disease, and are

available for clinicians caring for older patients with HIVH

Swirching, Interrupting, and Discontinuing Antivetroviral Therapy in Older Patients

Given the greater incidence of comorbiditics, non-AlDS complications and frailty among older patients with
HIV, switching ong or more ARYs in an HI'Y regimen may be necessary (o minimize toxicities and drog-drug

i

neractions. For example, expent guidance now recommends bone density monitoring in men aged =50 years

and postmenopausal women, and suggests switching from tenofovir disoproxil fumarate or boosted protease
inhibitors 10 other ARVS in older patients a1 high risk for fragility fractures,

Few data exist on the use of ART in severely debilitated patients with chronic, severe, or nog-AIDS terminal
conditions, ™" Withdrawal of ART usually results in rebound viremia and a decline in CD4 cell count. Acute
retroviral syndrome after abrupt discontinuation of ART has been reported. In severely debilitated patients,

if there are no significant adverse reactions 1o ART. most clinicians would continue therapy. In cases where
ART negatively affects quality of life, the decision to continue therapy should be made together with the
patient and/or family members after a discussion on the risks and benefits of continuing or withdrawing ART.

Healthcare Utifization, Cost Sharing, and End-of-Life Issues

Imporiant ssees to discuss with aging paticnts with HIV are living wills, advance directives, and long-term
care planning, including related finsncial concerns. Out-of-pocket health care expenses (e.g,, copayments,

d

eductibles). loss of employment, and other financial-related factors can cause temporary interruptions in

treatment, incleding ART, which should be avoided whenever possible. The increased life expectancy and the
higher prevalence of clironic complications in aging populations with HIV can place greater demands upon
HIV services.” Facilitating a patient’s continued access to insurance can minimize treatment interruptions

il

nd reduce the need For other services © manage concomitant chronic disorders,

Conclusion

HIV disease can be overlooked in aging adults who tend to present with more advanced disease and

-
ik
n

xperience accelerated CD4 loss, HIV induces immune-phenotypic changes that have been compared to
ccelerated aging. Effective ART has prolonged the life expectancy of patients with HIV, increasing the
umber of patients =30 venrs of age living with HIV. However, unique challenges in this population include

ereater incidence of complications and comorbidities, and some of these complicitions may be exacerbated
or accelerated by long term use of some ARV drugs. Providing comprehensive multidisciplinary medical

ik

nd peychosocial support o patients and their families (the “Medical Home™ concept) is of paramount

imponance in the aging population. Continued involvement of HIV experts, geriatnicians, and other
specialists in the care of older patients with HIV is warranted.
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Considerations for Antiretroviral Use in Patients with Coinfections

Hepatitis B/HIV Virus Coinfection (Last updated October 17, 2017; las! reviewed October 17,
2017)

Panel’s Recommendations

+ Bafora inltiation of anlirelroviral therapy (ART), all patients who tes! positive for hepalitis B surface anfigen (HBsAg| should be
tested for hepatitis B virus (HBV) DNA using a quantitative assay to detarming the leval of HBY reapacation (AN).

+ Because emiricitabing (FTC), lamivuding (3TC), tenofovir disoproxil fumarate (TOF), and tenofovir alafenamide (TAF) have
acfivity against both HIV and HBV. an ART regimen for patiants with both HIV and HBV should be mcude (TAF or TDF) plus
{3TC or FTC) a5 the nucleoside reverse transcnptase inhibitor (NRTT) backbone of & fully suppressive antiretroviral (AR
regimean (&I}

+ |FTDF or TAF cannat safely be used, he silemative recommended HEY therapy is emliecavir inaddilion to & fully supprassie
ARV regimen (BI). Enlacavir has activilty against HIV; its use for HBV treatment withoul ART i patients with dual infection

| may resultin the selection of the M184Y mutation thal confars HIV resistance 4o 3TC and FTC. Tharedore, enlecavir must be

| used in addition to & fully suppressive ARV regiman when given 1o patients with HEV/HN-coinfection (All). Pegintarfaran alfa

mionatharapy may also be consadered in cartain palients (CH),

{ *  CHher HBY freatment regimens, ircliding adefovir alone or in combination wish 3TC or FTC and lellsvudne, am not
recommendad [ar patents with HEV/HIV coirfection {CII)

*  [Disconlinuation of agentz with anb-HBY activity rmay cause senous hapatocallulzr damage resulting from reactiation o
| HBV, patients should be advised againsi stopping these medications and be carefully monitored during interruptions in HBY
freaimend (Al

« IFART n=eds to be modified due to HIY vrologic tallure and the patient hes adegoate HEV supprassion, the ARV drugs
active against HBY should ba continued for HBY trealmant in combinalion with other suitable ARV agents to achiave HIV
suppression (All),

= HBY reactivation has been observed in persons with HBY inlecton during inlederon-free HCY treatmend. For that reasan,
all patients inftisling HCV therapy should be tested for HBY. Persons with HCVIHIV coinfaction and active HEV infection
(determingd by a positve HB=sAg 1est) should recalve ART that includes two agents with anl-HBY activity prior fo iniiating

HCV therapy (Al

| Rating of Recommendations: A = Strong, B = Moderate, C = Cpliong)

| Rating of Evidemee: | = Dals from randomized conlrolied irals, I = Dala from wel-cesipied nomvandomized inals or chservalional
cabor! sl vtk long-fenn clinical culcomas; [ = Exper! opimian

Approximately 5% 1o 1084 of people with HIV in the United States also have chronic hepatitis B vinus
(HBV) infection.” The progression of chronic HBVY to eirthosis, end-stage liver disease, or hepatocelfular
carcinoma 1s more rapid in persons with HBV/HIV comfection than in persons with chromc HBY
monoinfection.’ Conversely, chronic HBY does not substantially alter the progression of HIV ifection

and does nol influence HIV suppression or CD4CT Ivmphocyte (C14) cell responses following initiation

of antiretroviral therapy (ART). However, antiretroviral (ARV) drug toxicities or several liver-associated
complications attributed to flares m HBY activity after initiation or discontinuation of dually active ARV
drugs can affect the treatment of HIV in patients with HBV/HIV coinfection.”” These complications include
the following:

*  Emtricitabine (FTC). lamivudine (3TC), tenofovir disoproxil fumarate (TDF), and tenofovir alafenomide
(TAF) are ARVs approved to wreat HIV that are also-active against HBV. Discontinuation of these drugs
mity potentially cause serious hepatocellilar damage resulting from reactivation of HEV

*  The anti-HBY drug entecavir has activity against HIV. However, when entecavir is used to treal
HBY in patients with HBV/HIV coinfection who are not on ART, the drug may select for the M 184V
Guigelinegs for the Lise of Antiretrowral Agenis i Adulls ang Agoieseants wilh HiV -7
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mtitation that confers HIV resistance to 3TC and FTC. Therefore, when used in patients with HBV/HIV
coinfection. entecavir must be used in addition to a fully suppressive ARV regimen (ALL.?

*  When 3TC is the only active drug used to treat chronic HBY in patients with HBV/HIV coinfection,
3TC-resistant HBY emerges in approximately 40% and 90% of patients afler 2 and 4 yeurs on 3TC,
respectively, Therefare, 3TC or FTC. which is similar to 3TC, should be used in combination with other
anti-HBY drugs (AIT).'"

= In patients with HBYHIV coinfection, immune reconstitution following initintion of treatment for HIV,
HBY, ar both can be associated with elevaled transaminase levels, possibly because HBV-induced liver
dumage is primanly an immune-mediated disease."!

+«  some ARV agents can increase transaminase levels. The rate and magnitude of these increases anc
higher with HBV/HIV coinfection than with HIV monoinfection. ' " The etiology and consequences
of these changes in liver funciion tests are unclear because the changes may resolve with continued
ART. Nevertheless. some experts suspend the suspected agentis) when the serum alanine transferase
{ALT) level increases 1o § to 10 times the upper limit of normal or ot a lower threshold if the patient has
symploms ol hepatitis. However, increased transaminase levels in persons with HBV/HIV coinfection
fay indicate hepalitis B e antigen (HBeAg) scroconversion due to immune reconstitution; thus, the cause
ol the elevations should be investigated before discontimung medications. In persons with transaminase
mereases, HBeAg seroconversion should be evaluated by testing for HBeAg and anti-HBe, ag well as
HBY DNA levels.

Recommendations for Patients with HBV/HIV Coinfection

All patients with chronie HBY should be evalusted to assess the severity of HBY infection (see | etz
B Vitus lntection in the Guidelines tor Preventon aid Freatnienl ol Opporinisie Lideetivns i H]Y -
Prfected Adults pd Adolescenis). Patients with chronic HBY should also be tested for immunily to
hepatitis A vimis {HAV) infection (anti-HAY antibody 1otal) and, if nonimmune, receive the HAV
vaccination. In addition, patients with chronic HBY should be advised o abstain from aleohol and
counseled on prevention methods that protect against both HBY and HIV transmission.”

= Before ART is initiated, all persans who test positive for hepatitis B surfbce antigen {HBsAg) should be
tested for HBY DNA by using a quantitative assay to determine the level of HBY replication (AL}, and
the test should be repeated every 3 w 6 months to ensure effective HBY suppression. The goal of HBY
therapy with nucleoside reverse transeriptase inhibitors (NRTIs) is 1o prevent liver disease complications
by sustained suppression of HBY replication.

*  Since HBV reactivation has been observed in persons with HBY infection during interferon-freec HCV
vreatment,'™"” persons with HCV/HIV coinfection and active HBY infection (determined by a positive
HBszAg test) should receive ART that includes agents with anti-HBY activity (such as [TDF or TAF|
plus [FTC or 3TC]) prior to inttiating HCV therapy (AIIT). The diagnosis of HBV reactivation should
be considered in persons with current HBY infection who experience clevated liver enzymes dunng or
immediately after HCV therapy.

Antiretroviral Drugs with Dual Activities against HBV and HIV

Among the ARV drugs, 3TC, FTC, TAF, and TDF all huve activity agamst HBY, Entecavir is an HBY
nucleoside analog which alsoe has weak HIV activity. TAF is a tenofovir prodrug with HBV activity and
potentially less renal and bone toxicities than TDFE.

The efficacy of TDF versus TAF in patients with HBV monoinfection was evaluated in a randomized
controlled trial of HBV treatment-naive and treatment-experienced HBeAg-negative patients. In this study,

Buidelings for the Use of Antrelrowvica)l Agertts in Aduils and Adolsscenis with HiY i
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TAF was noninferior to TDF based on the percentage of patients with HBY DNA levels <29 [U/mL at 48
weeks of therapy (94% for TAF vs, 93% for TDF; P= 47)."" TAF was also noninferior to TDF in HBeAg-
positive patients with chronic HBY monoinfection with a sumilar percentage of patients achieving HBY
DNA levels <22 TU/mL at 48 weeks of therapy (64% for TAF vs. 67% for TDF; P= 231" In both studies,
patients on TAF experienced significantly smaller mean percentage decreases from baseline in hip and spine
bone mineral density at 48 weeks than patients receiving TDF. The median change in estimated glomenilar
filtration rate {GFR) from baseline 1o 48 weeks also favored TAF,™'"

In patients with HBV/HIV cainfection, (TAF or TDF) plus {3TC or FTC) can be considered pan of the
ARV regimen; enteoavir hos weak anti-HIY activity and must not be considered part of an ARV regimen.
In addition, TOF is fully nctive for the treatment of persons with known or suspected 3TC-resistant HBY
infection, whereas 3TC resistance compromises the activity of entecavir against HBY.

Recommended Therapy

The combination of (TAF or TDF) plus (3TC or FTC) should be vsed as the NRTI buckbone of an ARV
regimen and for the treatment of both HIV and HBY infection (AL The decision whether to use a TAF-
of TDF-containing regimen should be based on an assessment of nsk for ngphrotoxicity and for acceleration
of bone loss, In a switch study in patients with HBY/HIV coinfection, stedy participants who switched

from o primarily TDF-based ART regimen to the fixed-dose combination elvitegravir/cobicistattenofovir
alafenamide’emincitabine (EVG/e TAFFTC) maintained or achieved HBY suppression, with improved
eGFR and bone wumover markers.™ TAF/FTC-containing regimens currently approved for the treatment of
HIV infection are not fecommended Tor use in patients with creatinine clearance (CrCl) <30 mL/min. While
data on switching from @ TDF-based (o a TAF-based ART regimen are limited, the data from the EVGie/
TAFFTC switch study siiggest that patients with HBV/HIV coinfection can switch to TAF/FTC-containing
regimens with a potential reduction in renal and bone wxicity while maintaining HBY suppression

Alternative Therapy

ITTDF or TAF cannot safely be used, entecavir should be used in addition 1o a fully suppressive ARV
regimen (AL); however, entecavir should noi be considered as part of the ARV regimen (BI1)1.* Because
entecavir und 3TC share a partially overlapping pathway to HBV resistance, it is nnknown whether the
combination of entecavir plus 3TC or FTC will provide greater virologic or clinical benefit than entecavir
alone, In persons with known or suspected 3TC-resistant HBV infection, the entecavir dose should be
increased from 0.5 mg/day to | mg/day. However, entecavir resistance may emerge rapidly in patients with
FTC-resistant HBY infection. Therefore, entecavir should be used with caution m such patients with frequent
monitoring (approximately every 3 months) of the HBY DA level to detect viral breakthrough.

Peginterferon alfa monotherapy for up to 48 weeks may also be congidered in some patients with HBV/HTV
coinfection. However, data on the use of this therapy in persons with HEV/HIV comnfection are limited and,
given safety coneermns, peginterferon alfa should not be used in persons with HBY/HIV coinfection who have
decompensated cirthosis.

HBV Drugs Not Recommended

Other HBY treatment regimens include telbivudine used in addition 1o a fully suppressive ARV regimen, or
adefovir used in combination with 3TC or FTC and a fully suppressive ARV regimen ™" However, data on
these regimens in persons with HBV/HIY coinfection are limited. In addition, these regimens are associated
with higher rates of HEV treatment failure and a higher incidence of toxicity when compared to régimens
conteining TDF, TAF, or entecavir. These toxicities inchude inereased risk of renal disease with adefovir-
containing regimens and increased risk of myopathy and neuropathy with elbivadine-containmg regimens.
Therefore, the Panel on Opportonistic Infections in HIV-Inlected Adults and Adolescents does not currently.
recommend adefovir or telbivadine for patients with HBV/HIV comnfection.

Guidehmes for the Use of Anfirefrowiral Agents in Aduils and Adaigscanis with HiV o=
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Changing Antiretroviral Therapy

Need to discontinue ARY medications active against HBV: The patient’s clinical course should be
maonitored with frequent liver function tests, The use of entecavir 1o prevent lares can be considered,
especially in paticnts with marginal hepatic reserve such as those with compensated or decompensated
girrhosis.* These altemative HBY regimens should only be used in addition 1o a fully suppressive ARV
regimen.

= Need to change ART because of HIV resistance: [f the patient has adequate HBY suppression, the
ARV drugs active against HBY should be continued for HBY treatment in combination with other ARV
agents that effectively suppress HIV (AL,
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Hepalitis C Virus/HIV Coinfection (Last updaled Oclober 25, 2018; Iast reviewed Oclober 25, 2018)

Panel's Recommendations

'+ Al paople with HIV shouid be screened far hepalitis C vines (HCV) infection JAIIL. Patients at high sk of HEV infection should
ba scraaned annually and whanever incidant HCY infection is suspected (A},

+  Antiretroviral therapy (ART) may slow (he progression of kver diseese by presanving or resionng smmuna funchion and raduaing
Hi-related immune achyvation and inflammabion, For mos! persons wall HEWHIY codnfecton, including those wilh cimhasss,
the benefits of ART outweigh concems regarding drug-nduced liver injury. Therefore, ART shauld be initiated in 28 patients
with HCWIHIV coinfection, regardless of CO4 T lymghocyle cell count (Al).

|+ Inital BRT regimans tha are recommended for mast patients with HCWHIV coinfection are the same as those recommended
for mdividugls without HCV infection, Howevar, whan treatmend for both HIV and HCV is indcaled, the ART and HCV
treatment regemens should be salected wilh special consideration for potential dreg-drug intersctons and overapping toxiciies
(Al (ses discussion in the text balow and in Tabla 13).

+ Al patienkz wil HOVIEIY coinfection should be evalusted for HCY therapy. which includes having thesr liver frosis sisge
assassed to infomm the lengti of Mair therapy and subsequent risk of hepatocelular carginoma and fiver disease complications
(Al

+ Porsons with chronic HCVWHIV eoinfection should be screened for active and prior hepatitis B vins (HBY) infection by testing
| for the presence of hapatitis B surface antigen (HBsAg) and anfibodies 1o hapatitis B surace (HBsAbL) and care (HBeAD; tatal
| o IgG). Persons wha are nof immune ta HBY infection {HBsAD negative) should receive anti-HBY vaccination (AlN).

» HBY reactivation hes been observed in persons with HBY infection duning HCV treatment with direcl-acting antivirals (DAAs).
#ooordingly, persons with HCWHIY coinlection and active HBY infection (HEsAQ positve) shousd receive ART that includes
rwn agenis with anti-HBY activity prior to inisiating HEY therapy (AN),

| Rafing of Recommendations: A = Siong, B = Moderale: = Opliong
| Rating of Evidence; | = Dala from mndamized cortrolied inals: | = Dala from seil-gesynid noamncomized inals or obsenanional
cofiort slugies with leng-famm simical owlcomes, I = Expen opivan

The treatment of hepatitis C virus (HCOV) infection is mpidly evolving. Patients with HCV/HIY comfection
treated with all-oral, direct-acting antiviral (DAA) HOV regimens can achieve sustained virologic response
{HCV cure] al rates comparable (o those of patients with HCV mono-infection.' ® This section of the
guidelines focuses on hepatic safety and drug-drug interaction issues related o HCV/HIV coinfection amd
the concomitant use of antiretroviral (ARV) agents and HCV drugs. For specific puidance on HCV trestment,
clinicians should refer o the HCY Guidince from the American Association for the Smdy of Liver Discases.

Among patienis with chronic HCV infection, spproxmately one-third progress to circhosis, at a median time
of <20 years."® The rate of progression increases with older age, aleoholism, male sex, and HIV nfection™"
A meta-analysis found that paticnts with HCV/HIY coinfection had a three-fold greater risk of progression (o
cirrhosis or decompensated liver disease than patients with HCV moenoinfection.” The risk of progression is
even greater in patients with HOV/HIV eoinfection who have low CD4 T lymphocyte cell counts. Although
antiretroviral therapy (ART) appears to slow the rate of HCV disease progression in patients with HCVY
HIV comfection, several studies have demonstrated that the rate of disease progression continues 1o exceed
that ebserved in patients without HIV infection.""! Whether HCV infection accelerates HIV progression, as
measured by the occurrence of AlDS-related oppormnistic infections (Ols) or death,'” 15 unclear, With older
ARV drugs, persons with chronie HCV co-infection experienced higher rates of hepatotoxicity than those
seen in persons without HOV.'"" These higher rates have not been observed with the nower ARV agents that
are currently in use.

Assessment of HCV/HIV Coinfection
«  All patients with HIV should be sereened for HCV infection using sensitive immunoassays licensed for

Guidelings jor the Use of Antirelroviral Agenis in Adulls ang Adolescents withy =il e
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the detection of antibodies to HCV in blood " At-risk HCV-seronegative patients should undergo repent
testing annually or as clinically indicated. HCV-seroposilive patients should be tested for HOV RNA
using a sensitive quantitative assey to confirm the presence of notive infection, Patients who test HOV
BENA positive should indergo HCV genotyping and liver discase staging as recommended by the HU Y
Litiicdimii.

*  Patients with HCV/HIY coinfection should be counseled to avoid consuming alcohol and to use
apprapriate precautions to prevent transmission of HIV and/or HCV 10 others.

= People with chronic HCV/HIV coinfection should be screened Tor active and prior hepatitis B vims
(HBV) infection by testing for the presence of hepatitis B surface antigen (HBsAg) and antibodies 1o
hepatins B surface (HBsAb) and core (HBeAb; total or 1gG)
*  Persons with evidence of sctive HBV infection (a5 determined by the presence of HBsAg) should be
further evaluated and treated with ART that includes agems with anti-HIV and anti-HBV activities
(ATIT}.

*  Those who are not immune o HBY infection (HBsAb negative) should receive anti-HBY
vaccination.

*  Patients with HCV/HIV coinfection who are suscepiible to hepatitis A vitus (HAV) should be vaccinated.

*  All patents with HCV/HIV coinfection are candidutes for curative HCV treatment,

Antiretroviral Therapy in HCV/HIV Coinfection

When to Start Antiretroviral Therapy

Initiation of ART for persons with HCV/HIV comfection should follow the recommendations for all persons
with HIV infection, taking into account the necd for concurrent HCV treatment with oral DAA regimens,
drug-drug interaction potentials, and the individual's HEBV status,

Considerations When Starting Antiretroviral Therapy

The same regimens that are recommended for initial weatment of HIV in most ART-naive persons are also
recommended for persons with HCV/HIV cainfection. Special considerations for ARV selection in persons
with HCV/HIV coinfection include the following:

*  When bath HIV and HCV treatments are indicated, ihe ARV regimen should be selected with careful
consideration of potential drug-drug interactions with the HCV treatment regimen (see Table 13).

* In persons with HOV/HBY cainfection, HBY reactivation has been observed during HCV treatment with
DAAs "™ Therefore, persons with HOV/HIV coinfection and sctive HBVY infection (HRsAg positive)
should receive ART that includes agents with anti-HBY activity (such as ienofovir disoproxil fumarate
| TDF] or tenofovir alufenamide plus emiricitabine or lamivuding) prior to initiating HCV therapy (AIL1)

«  Cirrhotic patients should be evaluated for signs of liver decompensation according to the Child-Turcotie-
Pugh classification system. All patients with Child-Pugh cliss B or C disease should be evaluated by
an expert i advanced liver disease and considered for liver transplantation. Furthermore, hepatically
metabolized ARV and HCVY DAA drugs may be contraindicated or require dose modification in patients
with Child-Pugh class B and C disease (see Appendian B, Table 8,

Hepatotoxicity

Drug-mduced liver injury (DIL1} following the initiation of ART is more common in patients with
HCV/HIV comfection than in those with HIY mono-infection. Individeals with HCV/HIVY coinfection

Guidetings for ife Use af Antirglroviral Agents in Adulls and Adotascants with HIV N
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who have advanced liver disease {e.g., cirrhosis, end-stage liver disease) are ot greatest risk for DILL'
Eradicating HCY infection with treatment may decrease the hikelihood of ARV-associated DILLY™ Alanine
aminotransfcrase (ALT) and aspartate aminotransferase (AST) levels should be monitored 4 1o # weeks
after initiation of ART and a1 least every 6 1o 12 months thereafier, and more often i clinically indicated.
Mild o moderate fluctuations in ALT and/or AST levels (<5 fimes upper limit of normal [ULN]) are typical
in individuals with chronic HCV infection. In the absence of signs and/or symptoms of liver disesse or
increases in bilirubin. these fuctuations do not warrant mterruption of ART, but do warrant monitoring o
ensure a return to baseline. Patients with significant elevations in ALT andfor AST levéls (=5 times LILN).
concomitant increase in lotal bilirabin, and/or concomitant symploms {weakness, nansen, vomiting) should
be carefully evaluated for signs and symptoms of iver insufficiéncy and for altémative causes of liver injury
(c.g., acule HAV or HBV infection, hepatobiliary disease, or atcoholio hepatitis). If these signs and symptoms
do not resolve, ART should be discontinued.

Concurrent Treatment of HIV and HCV Infections

Giuidance on the treatment and management of HCV in adults with and without HIV can be found in

the HOY Guoidance, Several ARY drugs and HCY DAAs have the potential for clinically significant
pharmacokingtic drug-drug imeractions when used in combination. Prior to starting HCV therapy, the ART
regimen may need to be modified to reduce the drug-drug interaction potential. Table 13 below provides
recommendations on the concomitant use of selected drogs for treatment of HOWV and HIV infection. In
patients receiving ART that has been modified o accommodare HCV treatment, HIV BRNA shonld be
measured within 2 to 8 weeks after changing HIV therapy to confirm the effectiveness of the new regimen.
Clinicians should wait at least 2 weeks afier ART modification before mitiating an HCV DAA regimen.
Chinicians should also wait for at least 2 weeks belore resuming the original ART regimen afier a paticnt
completes the HCV DAA remimen. The prolonged half-life of some HIV and HCY drugs poses a potential
risk of drug-drug interactions if a regimen 15 resumed soon after ART modification or HCV treatment
complotion.

Guidalines for the Use of Antirefroviral Agenis in Adults and Adolescants with HIV -8
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Tuberculosis/HIV Coinfection (Last updated July 14, 2016; last reviewed July 14, 2016)

Panel's Recommendations

»  Selaction of 8 fuberculosis (TH]-preventive trassment for individusts living with HIV end coinfacted with [atent tuberculpes infection
[ {LTBI) should be basad on the individual's anliretroviral therapy (ART) regimen as noted belaw:
| * Apy ART regimen can be used when isoniazid alone is used for LTI treaiment [All)
+  Oinly efavirenz {EFV)- or raltegravir (RAL-tased repmens (in combination wilh ethar abacaswnlammudine [ABCITC] or tencéoir
disexprood fumnarateleminicitabine [TOFIFTCY can be used wih once-weekly isoniazid plus rifapenting (AN),
+ I rifammin or ffabutin is used 1o treat LTBY, clincians should reviaw Talse: 153 thrpugh (e 1o assess the polengal far interaclions
among different antiretroviral {ARV) drugs and the rifamycns (BN
* Al palienis with bath HIV ard active TB wha are nol on ART shaud be starled on ART as describad balow:;
* In patients with C04 counts <50 cells/mm’; |niliate ART as soon as possitie, but within 2 weeks of siaring T freatment [Al)
* In patients with C04 counts =50 cellsimm’: |nitiate ART within B weeks of startng TH treatment [Alll]
* In all pregnant women with HIV: Infliabe ART as aary as fasibie, for teatment of maternal HIV infection and o prevant mother-
to-chid transmissaan (MTCT) of HIV (ANl
* In patients with tuberculous meningitls: Cauticn should be exercized whan niliating ART eady, as high rales of adverse
aveiis and daalks have bean raported in @ randoemized ral (A1)

[ * Rifamyrins gre criical components of TB reatment regimens and shoukl be inclded for patiamts with both HIV and actve TB,
uniess prociudad bacaisa of TH resistence or toocity. Howaver, rifamycins have & considerahie patential for drug.drug interactons,
Clinicians should review Tables |59 llsopgh 9 1o assess the potenBal for Imeraclions among d#flerent ARY drugs and the
frifamycing (B,

| Rating of Recommendafions: 4 = Song; B = Moderate: C = Opdiona
Rating of Evidence: | = Data from andamized comolisd s ¥ = Dele from wel-gesaned nedrandamized inals orobserational
| cohart shudies wilfy long-tarm climical outcomes; if = Expent oplnion

Management of Latent Tuberculosis Infection in HIV-Infected Patients

According to the World Health Organization {WHO), approaximately one-third of the world's population 1s
mfected with tuberculosis (TB), with a 3% 1o 10% lifetime risk of progressing o active disease.! People with
HIV who are coinfected with TB have a much higher risk ol developing active TB than mdividuals who do

not have HIV, and this risk increases as immune deficiency worsens.

Anti-Tuberculosis Therapy as Preventive Tubercolosis Treatment

Many climical trials have demonsteated that treatment for latent wiberculosis infection (LTI redices risk of
active TH n people with HIV, especially those with a positive tuberculin skin test.’ After active TB diseasc
has been excluded, the Centers for Disease Control and Prevention (CDC) recommends one of the following
regimens for LTBI treatment (1l (0w edegon AbAopic troument |ibi hitm):

»  lsonwzid (INH) daily or twice weekly tor 9 months
«  INH plus rifapentine once weekly for 12 weeks
« Rifampin {or rifabutin} daily for 4 months

For more than 30 years, INH has been the comerstone of treatment for LTBI 1o prevent active TB. It can be
cosdminstered with any antiretroviral (ARV) regimen and 1% sale 10 use in pregnant women, The combination
of INH and rifapentine administered weekly for 12 weeks as directly observed therapy (DOT) {5 another
treatment option for LTBL In the PREVENT TR study, rifapentine plus INH for 12 wecks was as safe and
effective as 9 months of TNH alone in preventing TB in patients with HIV who were not on ART. There

wits no difference in TH inoidence in 1,148 South African adults with HIY who were randomized (o receive
rilapentine plus INH weekly for 12 weeks, rifampin plus INH twice weekly tor 12 weeks, INH daily for 6
months, or continuous INH therapy.? Although rifapentine induces cytochrome P {CYP) 450 isoenzvmes and

Guldainas far fhe Use of Anliralroviral Agenis in Aguils and Adolescents wilfr HIY 7
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can potentially cause significant drug-drug miernctions, there are now pharmacokinetic {PK) data supporting
its use with efavirenz (EFV)" and raltegravir (RAL)Y {ALl). Rifampin or rifabutin for 4 months may also be
considered for LTBI treatment. but clinicians should pay carcful attention to potential drug-drug inleractions
with specific ARV drugs (see Talles [Ya through 19e)

If a paticnt with HIV is a contact of an individual with drug-resistant TB, the opticns for LTBI treatment
should he modified. In this setting. consultation with a TB expert is advised.

Antiretroviral Therapy®s Effect in Preventing Active Tuberculosis

Accumulating evidence also suggests that ART can prevent active TB, The TEMPRANO study conducied
in Cote d'Ivoire randomized 2,056 participants with HIV who did nat meet WHO criteria for ART initiation
to ome of four study arms: deferred ART (until WHO criteria were met): deferred ART plus INH preventive
therapy (IPT); carly ART; or carly ART plus IPT." Among participants with CD4 T lvmphocyte (CD4)
counts =500 cells/mm’, starting ART immediately reduced the risk of death and serious HTV-related illness,
including TH, by 44% (2.8 vs, 4.% severe events per |00 person-yvears with immediate and deferred ART,
respectively: £ = 0002). Six months of [PT independiently reduced the nsk of severe HIV morbidity by
35% (3.0 vs. 4.7 severe cvents per 100 person years with [PT and no [PT, respectively; £ = .005) with no
averall increased risk of other adverse events. In the START study, 4,685 purticipants with CD4 counts
=500 cells/mm’ were randomized to receive immediate ART or ART deferred until their CD4 count dropped
1o 350 cells/min’ or until they developed a clinical condition that required ART. TH was one of the three
most common climcal events, occuring in 14% of participants in the immediate initistion group and 20%,
of participants in the deferred initation group.” Collectively, these two large randomized studies showed
that early initiation of ART (with or without IPT) reduced active TB, particularly in countries with high
prevalence of HIVITE coinfection.

Antiretroviral Therapy for Patients with HIV and Active Tuberculosis

Active pulmonary or extrapulmonary TB disease requires prompt imitistion of TB treatment. The treatment of
active TB disease in patients with HIV should follow the general principles gpuiding treatment for individuals
without HIV. The Guidelines for the Prevention and Treatment of Opporonistic Infections in HIV-Infected
Adults and Adolescents { Aduliand Aduelescent U] Chndelnes)'" inglude a more complete discussion of the
diagnosis and treatment of TB disease m patients with HIV.

All patients with HIVITR disease should be treated with ART (Al). Important isswes related to the use of
ART i patients with active TH discase include;

v When to stan ART;

o Sirpificanl PK drug-drug imeractions between anti-TH and ARV agents;

o The additive toxicities associated with copcomitant ARV and anti-TB drug use; and

*  The development of TH-asspoiated immune reconstitution inflammatory svndrome ([R15) after ART
initiation.

Tuberculosis Diagnosed While Patient is Receiving Antiretroviral Therapy

When TB is diagnosed in a patient receiving ART, the ARV regimen should be assessed with particular
attention to potential PK interactions between ARVs and TB drugs (discussed below). The patient’s ARY
regimen may need to be modified to permit use of the optimal TB treatment regimen (see Tables [0 0hiiough
| for dosing recommendations)

Tuberculosis Diagnosed in a Patient Not Yet Receiving Antiretroviral Therapy
In patients not taking ART at the time of TB diagnosis, delaying ART initiation for an extended penod

may Guidelings for the Lise of Antiretroviral Agents in Adults and Adalescenis with HIV J-15
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result in further immune decline with increased risk of new opportunistic diseases and death, especially in
paticnts with advanced HIV disease. Several randomized controlled irials have attempted to address the
optimal iming of ART mitiation in the setting of active TB disease. The results of these mals have caused
a paradigm shifi favoring earlier ART imtiation in patients with TH. The timing of ART in specific patient
populations is discussed below.

Fatients with CD4 count <50 cells/mm™: Three larpe randomized clinical irials in pattents with HIV/TE
disease, conducted in Africa and Asia. all convincingly showed that early ART in those with CD4 counis <50
cell'/mm’ significantly reduced AIDIS events or deaths.'"" In these studies, early ART was defined as starting
ART within 2 weeks and at no later than 4 weeks after initiation of TH therapy. In all three studies, IRIS was
more common in patients initiating ART earlier than in patients stadting ART later, but the syndrome was
infrequently associated with mortality. Collectively these three trials support initintion of ART within the firsi
2 weeks of TB wreatment in patients with CD4 cell counts <50 cells/mm’® (Al).

Patients with CDd counts =50 cells/mm’; o the three studies mentioned ghove, there was no survival
benefit for patients with CIM4 count =50 cells'mm’ who initiated ART at <2 weeks versus later (8 o 12
weeks) after beginning TB treatment. ART should not be delayed until TB treatment 15 completed, as this
strategy was associated with higher mortality in the SAPIT-1 study." Imponantly, none of the studics
demonstrated harm from earlier ART initiation, and there are many well-documented benefits from ART in
people with HIV regardless of TB coinfection, 11 is unlikely that more trials will be conducted to specifically
inform the decision on when to stard ART in patients with TB and CD4 counts over 30 cells/mm’. However,
given the growing body of evidence supponting early ART in general and lack of data showing any harm

in patients with TB coinfection, the the Panel recommends ART initiation within & weeks of starting TH
treatment for those with =340 cellsfmm® (AL

Patients with drug-resistant TB: Mortality rates in patients with multidreg-resistant { MDR) or extensively
drug-resistant (XDR) TB and HIV are very high." Retrospective case control studies and case series
provide growing evidence of betier outcomes associated with receipt of ART in such patients,'™"” but the
optimal timing for initiation of ART is unknown. Management of patients with HIV and drug-resistant T8 is
complex, and expert consullation is encouraged (BHT).

Paticnts with TB meningitis; TH meningitis is ofien associated with severe complications and a high
mortality rate. In a study condocted in Victnam, patients were randomized (o immediate ART or o ART
deferred 2 months after initiation of TH treatment, A significantly higher rate of severe (Grade 4) adveérse
evenls was seen in patients who received immediate ART than in those with deferred therapy (80.3% vs,
69.1% [or early and deferred ART, respectively; £= 0.04)." Therefore, caution should be exercised when
initiating ART early in patients with TB meningitis (Al),

Pregnant patients: All pregnant women with HIV and acove TB should be started on ART as carly as
feasible, both for treatment of maternal HIV infection and to prevent perinatal transmission of HIV (AL,
The choice of ART should be based on efficacy and safety in pregnancy and should take into accouni
potential drug-dnig interactions between ARVs and rifamycins (see Periits] Gundelines for more detailed
discussions), "

Drug Interaction Considerations

Rifiumycins are a crucial component of TH treatment regimens. However, they are associated with a
considerable potential for PR drug interactions. Rifampin is a potent inducer of the hepatic CYP 450 (maostly
3A and 2C subfamilies), P-glycoprotein (P-gp), and uridine diphosphate glucuronosyltransferse (UGT)

1A enzymes. Rifabutin and rifapentine are CYP 3A4 substrates and inducers. As polent enzyme inducers,
the rifamycins can accelerate drug metabolism, resulting in significant reduction in ARV drug exposure. The
ARV drugs most affected by CYP induction include all protease inhibitors (P1s), non-nucleoside reverse

Guidelings for the Usa of Aniirelraviral Agents in Aduits and Adalescants with HIl J-16
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transcriptase inhibitors (NNRTIs), the integrase strand transfer inhibitors (INSTIs) elvitegravir (EVG) and
the CCRS antagonist maraviroe (MVC). Additionally, UGTIA 1 indoction may hasten the metabolism of
the INSTIs doluteeravir (DTG) and RAL. Most nucleosit)ide reverse transcriptase inhibitors (NRT1s) and
the fusion inhibitor enfuvirtide are not expected 1o have significant dreg inferactions with the rifamyeins.
As a P-gp substrate, tenofovir alafenamide (TAF)'s drug exposure may be reduced by rifamycins; therefore,
concomitani administration of TAF and 4 rifamyein is nol recommended it this tme" Tables |5 througeh

| Y outling the magnitude of these interactions and provide dosing recommendations when rifamyeins and
selected ARV drugs ape used concomituntly.

As a potent enzyme inducer, rifampin use leads to significant reduction in ARY drug exposure; therefone,
use of rifampin is not recommended for patients receiving Pls (boosted or unboosted), EVG, etravirine
(ETR}, rilpivirine (RPV), or TAF, Increased ARV doscs are needed when rifampin is used with DTG, RAL,
or MVC. In contrast 1o its effect on other ARV drugs, rifampin only leads to modest reduction in EFY
concentrations** Several observational studies suggest that good virologic, immunaologic, and clinical
outcomes may be achieved with standard doses of EFV.™* Even though the current EFV label recommicnds
increasing the EFY dose from 600 mg to 800 mg once daily in patients weighing =50 kg™ this dosage
ngrease 15 generally nol necessary.

Rifabutin, o weaker CYP3A4 enzvme mducer, is an altemative 1o nfampin, especially m patients receiving
Pl- or INSTI-based ARY regimens. Because rifabutin is o substrate of the CYP 450 enzyme system,

its metabolism may be affected by NNRTIs or Pls, Therefore, nfabutin dosage adjustment is generalty
recommended {see Tables | througli 149 for dosing recommendations),

Rifapentine is a long-scting nfamycin which can be given onee weekly with INH to treat latent TB
mfection.” Once-daily rifapentine is 8 more potent inducer than datly rifampin therapy.™ The impact of
once weekly dogsing of rifapentine on the PKs of most ARV drugs has not been systematically explored.
Onee-daily rifapentine did not affect the oral clearance of EFV in individuals with HIV™ and has minimal
impacl on EFV exposure when given once weekly," whereas once-weekly rifapenting led to increase instead
of decrease in RAL drug exposure in healihy volunteers.” Pending additional PK data on the cffect of
rifapentine on other ARV drugs, once-weekly INH plus rifapentine for LTBI treatment should only be given
1o patients receiving either an EFV- or RAL- based regimen (ALIT).

Afier selecting the ARV drugs and rifamycin to use, climcians should determing the appropriate dose of each,
and should closely monitor the patients to assure good control of both TB and HIV infecuons. Suboptimal
HIV suppression or suboptimal response (o TH treatment should prompt assessment of drug adherence,
adequacy of drug ¢xposure (consider therapeutic drug monitering [TDM]), or presence of acquired HI'V or
TB drug resistnce,

Tuberculosis-Associated Immune Reconstitution Inflammatory Syndrome

IRIS is a clinical condition caused by ART-induced restoration of pathogen-specific immune responses 1o
opperumistic infections such as TB, resulting in either the deterioration of & treated infection (paradoxical
IRIS) or a new presentation of a previously subclinical infection (unmasking IRIS). TB-associated 1RIS (TR-
IRIS) has been reported in 8% to more than 40% of patients starting ART afier TB is diagnosed, although the
incidence depends on the definition of IR1S and the intensity of monitoring.™* Predictors of IRIS include

a baseline CD4 count <30 cells'mm?; higher on-ART CD4 counts; high pre-ART ind lower on-ART HIV
viral loads; soverity of TR disease, capecially high pathogen burden; and a less than 30-duay interval between
initiation of TH and HIY treatments, > Most TRES in HIVTB desease pecurs within 3 months of the stan
of ART.

Manilestations of unmasking TB-IR1S are characterized by their marked inflammatory nature, such as high
fever, respiratory distress. lymphadenitis, abscesses. and sepsis syndrome. Manifestations of paradoxical TB-

Guidalinas for fhe Use of Anlireirowral Apents i Adulls and Aoolescents with Al d=TF
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IRIS include fevers, new or worsening lymphadenopathy, new or worsening palmonary infiltrates, enlarging
pleural effusions, and new or enlarging tuberculomas.

RIS ranges from mild to severe to life-threatening. Patients with mild or moderately severe [RIS cun be
managed symptomatically or treated with nonsteroidal inflammatory agents. Patients with more severe [RIS
can be treated successfully with comticosteroids, although data on the optimal dose, duration of therapy, and
overall safety and efficacy are limited * In the presence of RIS, neither TH therapy nor ART should be
stopped because both therapics are necessary for the long-term health of the patient (ALTT),
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Limitations to Treatment Safety and Efficacy
Adherence o the Continuum of Care (Last reviewed October 17, 2017)

Key Summary of Adherence to the Continuum of Care

+  Linkage-lo-care and adhérence o bath andinetrovieal therapy (ART) and clinic appointments shodld e requiary assessad
* An indhvidual's barriers to adherance ic ART and appaintmanis should be assessed before iniSation of ART and regulsdy shersaftar.

[+ Patfienis with ART adhesence problems should be placed on regimens weth high genetic barriers to resislanca, such as dolulsgravie
(0T} or boosted darunasir iDRY), Sida affects. out-ol-pockel costs, convemance. and paben preferences also reed 1o be
considaned,

+ Palients faving difficuiies with adherence to appointmants ar ART should be approached in a consiniciive, collabarative,
nonfidgmenia!, and probiem-zalving mannes.

= The appraach io improved adbarence should be ladared b3 each person's needs {or bamers to care), Approsches could Incide, bt
are nal limited 1o

v Changng ART o simpify dosing or reduce sde effecls
v Fandmg resowces b asalst with freatment cosis fo maintain imindemipted accass o bolh ART and appainiments
¢ Allowing flextle appainkman schedidng
+ Azsmsting with transpartation, ar
v Linking pafents to counsebng o cvercome sligma, subslance use of depression,
« Mulidisciplinary approaches to find solutions in ART and appointment adharence problems ane aften necessary, incliding
collaboration with social work and case management 4t the exten? avallable]. The clinician’s role is 1o help the petient understand

the importanne of adharence to the continuum of care and reveal barmers bo adheranca. and link the patand to rasources (o
ovarcoma fhose bamiers.

+ A summary of best practice intervantions ta imprave linkags, ratantion, and adherarce can ba found ata Centers for Disease Control
and Prevention gompendium (Hies: twww oo govhiviesearch/intsnvenhinmesearchioompaniumiingdi ferd).

Introduction

Treatment adherence includes imtiating care with an HIV provider (limkage to care), regularly attending
appointments (retention in care), and sdherence to antiretroviral therapy (ART), The concept of a "continuum
of care™ hias been used to describe the process of HIV testing, linkage to HIV care, imitiation of ART,
adherence o treatment, rétention in ciare, and virologie suppression. ™ The US, Centers for [hsease Contral
and Prevention (CDC) estimates that HTY has not vet been diagnosed in about 13% of the people living

with HIV 1o the United Siotes. After receiving an HIV diagnosis, about 75% of individuals are linked to ¢ane
within 30 days. However, only 57% of persons who receive an HIV diagnosis are retained in HIV care. It

is estimated that only approximately 53% of persons with diagnosed HIV are virally suppressed becanse of
poor linkage o care and retention in care.” The data for adolescents and young adulis are even more sobering
only 51% of youth living with HIV receive a diagnosis, 68% ar¢ linked to care within | month, and 55% are
resained in care. As a result, adolescents and young sdults had the lowest rate of viral suppression among all
age groups, at only 44%." Outcomes along the continuwm also vary by geographie region and other population
characteristics, such as sex, race/cthnicity, and HIV nsk factors,? To achieve oplimal climcal outcomes and o
realize the potential pubilic health benefit of treatment as prevention, adherence to each step in the continim
of care is eritical.” It iz also important to realize that retention and adberence are not static states. Life events,
changes in insurance status, comorbid conditions and health svstem changes can canse people to shifi back and
farth on the contmuum. Knowledgeabhle providers and high-quality system processes are vitul in promaoting
rapid linkage and sustained retention in cire and adherence 10 ART.

This section provides guidance on linking patients o care, assessing and improving retention in care,
and assessing and improving adherence to ART. The CDC maintains a compendiuom of evidence-based
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and cvidence-informed inferventions to improve linkage, retention, and adherence (htps: wwae cde, gy
hiviresewrchimterventionreserel compendm imdex. btmi), In addition, a number of other groups and
organizations have provided guidance for improving adherence to the steps in the care continuum.*’

Linkage o Care

Receiving a diagnosis of HIV infection can be traumatic and linkage 1o care efforts must be delivered with
sensitivity and persistence. The time fram disgnosis 1o linkage to care can be affected by many factars,
includimg insulficient socweconomic resources, active substonce use, mental health problems, stipma, and
disease seventy (symptomatic HIV is associated with more successful linkage).*' In the United States,
youth, people who use injection drugs, and black/African American persons have lower rates of linkage 1o
care.” Some health system-associated factors have also been associated with linkage success or failure. Co-
lpcation of testing and treatment services'! ind active limkage services (¢.g., assisting the patient in sctiing up
appointmonts, maintaining an active relationzhip with the patient umtil linkage 1s completed, and providing
linkage case management services)'™ ! bolster linkage to care. Conversely, passive linkage (e.g., only
providing names and contact information for treatment centers) is associated with lower linkage to care.

Monitoring Linkage to Care

Linking to HIV care after a new diagnosis of HIY infection 8 defined as completing an outpatient
appoiniment with a clinical provider who has the skills and ability 1o teeat HIV infection, including
prescribing ART. Patients should be linked to care as soon as possible after diagnosis with HIV, preferably
within 30 dayz, Monitoring linkage is a critical responsibility so that interventions can effectively reach
persons who are not linked to care. 1T the facilities that diagnose and treal an individual are the same or

share the same electronic medical record system, it 1s relatively straightforward to monitor linkage to care.
Monitoring linkage for persons whose HIV is diagnosed outside the treatment provider's healtheare system is
difficult and generally is the responsibility of the diagnosing provider/entity and the public health authority
However, once a paticnt makes contact with the treating climical system, he or she should be engaged in
[inkage efforts and monttored for successful lmkage to and retention m HIV care.

Improving Linkage to Care

Strategics to improve linkage to care are summarized in [uble 14, Linkage efforts should include immediate
referral to care at diagnosis, appointment reminders, and outreach efforts if needed."” The only intervention
shown 1o increase linkage 1o care in a randomized trial conducted in the United States 15 the Anti-Retroviral
Treatment and Access lo Services (ARTAS) intervention. ' ARTAS is a strength-bused intervention which
aims (o feilitate inkage to and retention in care for persons with recently diagnosed HIV. The ARTAS
intervention was tested in four cities and enrolled a diverse group of persons. The participants in the ARTAS
mntervention trial were randomized to cither an mtervention arm ora control arm. Pamicipants randomized

0 the control arm receved information about HIY and care resources and a referval to o local 80 Asfical
provider. Each participant in the intervention arm worked with an ARTAS mieryentionist for five sessions,
90 day=, or until linkage—whichever came first. The interventionist helped the participant to identify and
use his or her strengths, abilities, and skills to limk to HIV care, and linked the participant to community
resources. Linkage to care, defined as completing at least one visit with an HI'Y clinician within the first 6
months, was greater smong the ARTAS participants than the control participants {78% vs. 60%, adjusted RR
= .36, P < 0.001). Furthermore, a greater percentage ol ARTAS participants were retained in care, defined
as visitimg an HIV clinician a1 least once in each of the first two 6-month blocks after enrollment (64% vs,
449% for ARTAS and control participants, respectively; adjusted RR = 1.41, P = 0.006), ARTAS has been
replicated in a community-hased study,™ CDC suppons free training in the ARTAS intervention { i
effectiveinterventivns ode gov'en Highlmpoct Prevention Public HealthiStrutegies ART AN, aspx). Other studies
support the importance of post-test counseling to cducate, motivate, and present positive messages aboul
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living with HIV.™ peer suppont,'” and engaging with the patient at the ¢linic in advance of the visit with the
provider." Financial incentives did not increase linkage to care within 90 days in a large randomized trial.'”

Retention in Care

Poor retention in HIV care is associated with greater risk of death. ' Poor reiention is more commaon in
persons who are substance users, have serious mental health problems, have unmet sociocconomic needs
(e.g., housing, food, or ransportation), lack financial resources or health insurance, have schedules that
complicate adherence, have been recently incarcerated, or face stigma ™ At the provider and health
system level, low trust in providers and a poor patient-provider relationship have been associated with
lower retention, as has lower satisfaction with the clinic experience.’™™ Availability of appointments and
timeliness of appointments (i.e., long delay from the request for an appointment 1o the appoiniment's daie)

mnd scheduling convenience are also [aclors.

Maonitoring Retention in Care

Retention in care should be routinely monitored * There are various ways o measure retention, meluding
measures based on attended visits over a defined period of time {constancy measures), and measures based
on missed visits.” Both approaches are valid and independently predict survival.™ Missed visits and a
prolonged time since [ast visit arc relatively casy to measure and should trigger efforts to retein or re-engage
a person in care, Constancy measurgs (e.2., at least two visits that are at least 90 days apart over | vear, or at
feast one visit every 6 months over the last 2 vears), can be used as clinie quality assurance measures

Improving Retention in Care

Sirategies (o improve retention in care are summarized in Table 14, The Retention through Enhanced

Personal Contact (REPC) intervention was tested in & randomized trial in six clinics im the United States,

The intervention relied on personal contact by an interventionist with at-risk patients, [t included a brief face-
in-fiace meeting upon retuming to care and ol each clinic visit and three tvpes of phone calls: (o check on
paticnts between visits, as appointment reminders just befare visits, and to attempt 1o reschedule missed visits.
REPC resulted in small but significant improvements in retention in care, ncluding in racialfethnic minoriy
populations and persons with detectable plasma HIV RNA In-clinic opioid replacement therapy helps opioid
users remain in care.® An intervention using the electronic medical record (o alert providers when patienis

hid suboptimal follow-up or high vieal loads also improved retention in care.” On the other hand, in two
randomized tnals involving out-of-care, hospitnlized patients with HIV, peer counselors and patient navigators
did not improve relinkage to care afler hospital discharge.** Data from noorandomized studies suppon:

»  Clinic-wide marketing (e.g., posters, brochures, and customer service tmining of patient-facing staff) to
promote attending scheduled visits and provide patients a welcoming and courteons expericnoe, ™

*  Siepped case management and social and outreach services,” and

*  “Data to Care™ approaches which use clime and public health data to reach ont-of-cane persons
und re-engage them into care (see hitps, clfectiveinterventions cde goy en ighimpactpreyention
publichealilistreaies Dol are gsp). However, the effectivencss of “dala to care™ interventions 15
varisble and pnvacy concerns must be adequately addressed.

(verall, these data support the concept that all clinie personnel, from the facilitics staff to nurses (o
providers, play important roles in supporting retention in care by providing the optimal patient care
experience, constructively affirming attendance rather than criticizing non-attendance, and collaboratively
problem solving with patients o overcome barriers to care,”™' " Flexible appointment schedules, expanded
elinie hawrs, and copay and other financial or insurance assistance such as that provided by the Ryan White
program will also provide patients with uminterrupied access to clinical care. Guidelines regarding linkage
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and retention have been published,*” CDC maintains a compendium of evidence-based and evidence-
informed interventions { Blipa s el o s peseanre v inilors crittunreseore i conpperliogn e s il

The use of finuncial incentives or rewards (o promote retention in care has been studied. A large study
randomized clinic sites to financial incentives or standard-af-care. At baseline, 45% of the palients were
retained in care n these clinies, The relative inerease in the proportion of participants retained in care was
9% higher in clinics offermg incentives than in standard-of-care clinics. Viral suppression alse improved 4%
at financial incentive clinics, from a baseline of 62%."" In another large, randomized study of persons out-
of-care and hospitalized, financial incentives plus patient navigation did not lead to sustained inprovement
in retention or viral load suppression over that achieved with standard care.® The use of financial incentives
therefore remains expenimental and eannot be recommended for routine care at this time.

Adherence to Anliretroviral Therapy

Adherence 1o ART can be influcsced by a number of factors, including the patient’s social situation and
clinical condition, the prescribed regimen, and the patient-provider relstionship.' Poor adherence is ofien

a consequence ol one or more behavioral, structural, and psychosocial bamers (g, depression and other
mental illnesses, neurocognitive impairment, low health lieracy, low levels of social support, stressful life
events, busy or unstructured daily routines, active substance use, homelessness, poverty, nondisclosure of HIV
serostatus, denial, stigma, and inconsistent access to medications due 1o financial and insurance staps)

Charactenistics of one or more components of the preseribed regimen can affect adherence. Once-daily
regimens,” including those with low pill burden (even if not one pill once daily), without o food requirement,
and few side effects or toxieities, are associated with higher levels of adherence. ™ Single-tablet regimens
(STR) that melude all antiretrovirals in one pill taken once daily are easier for people to use. However, data
1o suppir or refute the superiority of a STR versus a ence-daily multi-tablet regimen (MTR), as might be
required for the use of some soon-to-be-available generic-based antiretroviral (ARV) regimens, are limited
There are demonstrated beneficial effects on virologic suppression in switch studies, in which persons on
MTR are randomized fo stay on MTR or switch 1o STR** Whether an STR is beneficial in treatment-naive
patients is not known, with at least one large observational cohort study showing benefit of once-daily STR
versus once-daily MTR., but only when switches for simplification of MTR were considered failures 7
Comparnisons of these regimens are hampered since not sll drugs and classes are available as STR.

Charactenstics of the elinical setting can also have imporant structural influences on the success or failure of
medication ndherence, Scitings that provide comprehensive multidisciplinary care (e.g., by case managers,
pharmacists, social workers, and mental health and substance abuse providers) support patienis' complex
needs, including their medication adherence-related needs. Drug abuse treatment programs are ofien best
suited to address substance use and may offer services that promote adherence, such as direcily observed
therspy (DOT),

Manitoring Adherence to Antiretroviral Therapy

Adherence lo ART should be assessed and addressed in a constructive and nonjudgmental manner at every
visit. Ciiven the potency of contemporary ART, a deteciable viral load identified during chronic cire for a
paticnt with stable access to ART is most likely the result of poor adherence, Patient self-report, the most
frequently used method for evaluating medication adherence, remuns a useful tool, Carefully assessed patient
self-report of high-level adherence to ART has been associated with favorable viral load responses. ™' Patiem
admission of suboptimal adiierence is highly correlated with poor therapeutic response. The reliability of
self-repont often depends on how the clinician elicits the information, [t is most reliable when ascertained

n & simple, nonjudgmental, routine, and structured format that normalizes less-than-perfect adherence and
minimizes socially desirable responses. To allow patients to disclose lapses in adherence, some experts suggest
inquiring about the number of missed doses during a defined time period. For example, for a patient with a
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detectable viral load, a provider might state, ~1 know it is difficult to take medicine every day. Most people
miss doses at least sometimes. Thinking sbout the last 2 weeks, how many times have vou missed doses?
Please give me a rough estimate so | can help you take the best care of yourself™ Ciher rescarch supports

Lk

simply asking paticnts 1o rate their adherence during the last 4 weeks on a 3- or6-point Likert scale’

Other measures of adherence include pharmacy records and pill counts. Pharmacy records can be valuable
when medications are obtained exclusively from a single source, Because pill counts can be altered by
patients, are labor inlensive, and can be percetved as confrontational, they are generally not used in routine
care. Other methods of assessing adherence include the use of therspeutic drug monitoring ond electronic
measurement devices (e.g.. Medication Event Monitoring System [MEMS| bottle caps and dispensing
systems). However, these methods are costly and are generally reserved for research settings.

Improving Adherence to Antiretroviral Therapy

all hiealth care team members play integral roles in successful ART adherence programs. ™% An increasing
number of interventions have proven effective in improving adberence to ART (for descriptions of the
inierventions. see [l weww gl sy Dy pdsemrely ey inionpeseape e/ m sles i), The
many oplions cian be customized o suit a range of needs and settings,

It 15 important that each new patient receives and understunds basic information about HIV mfection,
including the goals of therapy (achicving and maintaining viral suppression, which will decrease HIV-
associated complications and provent transmissiom), the presenbed regimen (including dosing schedule and
potential side effects), the importance of adherence to ART, and the potential for the development of drog
resistance as a consequcnce of suboptimal adhorence. Patients must also be positively motivated to mitiate
therapy, which can be assessed by simply asking patients if they want to start freatment for HIV infection,
Climicians should assist patients in sdentifying facilnating factors and potential barriers to adherence, and
develop multidisciplinary plans to attempt to overcome those barmiers. Processes for obtaining medications
and refills should be clearly descnbed. Transportation 1o pharmacy and to climic visits should be assessed
with linkage to appropnate services as needed. Plans to ensure uninterrupted access to ART via insurance,
copay assistance, pharmaccutical company sssistance programs, or AIDS Drug Assistance Programs

{ ADAR), for example, should be made and reviewed with the patient. Much of this effort to inform,
motivate, and reduce bamers can be aclieved by support staff, and can be accomplished concomimnt with,
or even after, starting therapy. ™" While delayving the initiation of ART is rarely imdicated, some patients
may not be comfortable starting treatment. Patients expressing reluctance to initiate ART should be engaged
in counscling to understand and overcome barriers to ART initiation. Although homelessness, substance
use, and mental health problems are associated with poorer adherence, they are not predictive enongh at the
individual level to wamant withholding or delaying therapy given the simplicity, potency, and tolerability
ol comemporary ART, Rapid ART initiation at the time of HIV diagnosis has been pursued as a strategy

to increase viral load suppression and retention in care, but safety data, data on intermediate or long-termn
ottcomes, and data from rundomized controlled thnls conducted n high-resource settings are currently
lacking.*™™ For more details, see lntiafin of Amtectooy iral Theripy.

The first prineiple of successful treatment is to design a plan 1o which the patient an commit,"'* It i5
important to consider the pationt's daily schedule; tolerance of pill number, size, and frequency; and any
1=spes affecting absorption (e.g., use of acid-reducing therapy and food requirements). With the patient’s
input, a medication choice and administration schedule should be milored to his or her daily activitics.
Clinicians should explain to patients that their first regimen is usually the best option for a simple regimen
that affords long-term treatment success. Establishing a trusting patient-provider relationship and maintaming
good communication will help to improve adherence and long-term outcomes, Medication taking can also

be enhanced vsing medication reminder aids. There is strongest evidence for text messaging, but pill hox
moniters, pill boxes. and alarms may also improve adherence 5%

Guidalings for the Use of Antirefrovival Agemis in Aduits and Adolesceanis with ATV K-5
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Pasitive reinforcement can greatly belp patients maintain high levels of adherence. This technique 1o

foster adherence includes informing patients of their low or suppressed viml load and mereases in CD4 T
lymphoeyte cell counts. Motivational interviewing has also been used with some success ™™ Other cifective
interventions include nurse home visits, a five-session group intervention, and couples- or family-based
nterventions. Interventions invelving several approaches are generally more successful than single-strategy
interventions, and interventions based on cognitive behavioral therapy and supponer interventions have been
shown to improve viral suppression.” Problem-solving approaches that vary in intensity and culwrally tailored
approsches also are promising. ™™™ To maintain high levels of adherence in some patients, it is important to
provide substance sbuse therapy and to strengthen social support. DOT has been effective in providing ART 1o
active drug users™ but not to patients in a general clinie population™ or in home-based seitings with parmers
responsible for DOT.™ The use of incentives or rewards (o promale adherence has been studied, and they have
been shown to improve adherence in one study."" However, the durability and feasibility of financial incentives
are not known at this time, hence rewands lor adherence are nol generally recommended, ™77

Conclusion

Even anmed with accurate information about a patient’s adherence and bamiers to ART and appoiniment
sdherence, elinicians often fail o engage patients in & productive conversation and instead stmply 1ell
patients o be adherent and offer wamimgs about what might ensue with continued poor adherence. This
approach fails to acknowledge a patient’s barriers to adherence, fails to provide the patient with actionahle
information, erodes rather than builds the patient-provider relationship, and has been demonstrated to not
improve adherence, ™™ At the same time, however, many of the interventions shown Lo improve adhercnee
are difficult 1o implement in routine care. Nonetheless, effective lessons from this bady of research can be
applied 1o routine care 1o smprove linkage to care, adherence to ART, and adherence to appointments. These
lessoms include the following:

*  Regularly assess adherence 1o ART and appointments.

*  Engage a patienl who is strugghing with adherence at oy step on the cave continuum with a constructive,
colluborative, nonjudgmental, and problem-solving approach rather than reprimanding them or lecturing
them on the importance of adherence.

= Elicst an individual's barriers 1o adherence, which may include personal barricrs {¢.g,, substance use,
housing instability, stigma, lack of transponation), clinic barriers (e.g., limited clinic hours, processes
that make it more difficult to obtain prescriptions or schedule appoiniments), and system barriers {e.g..
copays. prior approvals, processes that complicate maintaiming pharmacy benefits or obtaining refills).

*  Tailor approaches to improve adherence to an individual’s needs and barriers, for example, by changing
ART 10 simplily dosing or reduce side effects, finding resources 1o assist with copays or other out-of-
pockel costs (see Lable |4} to maintain an uninterrupted supply of ART and access to elinicians, or
linking patients to counseling to overcome stigma, substance use, or depression.

»  Place patients with apparent ART adherence problems on regimens with high genetic barmiers to
resistance, such as dolutegravir or boosted-darunavir regimens. When selecting the regimen, consider
possible side effects, out-ol-pocket cosis, convenience, amd patient preferences since the only regimen
that will waork is the ane the patient can obtain and is willing and able 1o take,

*  Understand that multidisciplinary approaches and time 1o understand and address barriers are needed
m many situations, and that the clinician’s rale is w help the patient to understand the importance of
adherence 1o the continuum of care and reveal any barriers o adherence, and link the patient to resources
lo overcome those barriers.

Guidelings for the Use of Anfiralroviral Agents in Adulls and Adolascants with HIV KB
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Tahble 14. Strategies to Improve Linkage to Care, Retention in Care, Adherence to Appointments, and
Adherence to Antivetroviral Therapy (page | of 2}

Sirategles

Examples

Frovide gn accessitie, tustworhy,
anjudgmental mubidiscipinary heatth
cana beam

» Care provders, nurses, soclal workers, case managers, phamacsts, and medcation
ANAGES

aboid HIV infcton, pravenian,
fnd ireatment end, besed on this
pssessmant, prowde Hlv-related
Indpemation;

Straryjthen early knkage to care and | « Encourags health care feam participatian in lirkage to and retantion in care.
retenbion:in cam, « Use ARTAS training (If avakable),
Evaluate pafiant's knowledne + Kpaping the palienl's curment knowiedges baze in mind, provide mformation about HY

including e natural history of the dzease, BIV viral Inad gnd CO04 cound and expectad
cinical oulcomes acconding (o fhase paramalers, herapailic and pravenian consagumces
of poor adhenence, and imporiance of staying in HIV cane

Identify faciitators, poteniial barrers b
atfherence, and necessary medicalicn
menagement skils both balore staring
ART and on an orgoing basis

* Aggass patient's cognilive competence and impaimient.
+ Bgsess behavioral and psychosocial challenges, mcluding depresson, mental ifnesses,

leyeis of social suppoet, levels of alcohol consumpfon and cwrent substance wse,
nondecksung of HIV serosiaius, and sligma

+ [danlify ard address language-and lileracy barers
+ Agsess belieds, percaptions, and expeciations aboud king ART (g, Impact on Kealil, side
affacts, declosune (sz0es, consequences of poor adnerence].

+ sk sbaul medication-tsking skills and faresaeable chabanges wilh adherance (g.g., past
diffcailly keeping appainkments, adverse effesls from previous medicalions, issues managing
ather chronic medications, need for medicalion reminoars and oganifers).

» Assass shuchural issues, including unsiable housing, lack of income, unpredciable dafy
schadule, lack of prescripion dnsg coverage, lack of condinuous aecess bo medicstions,
transporiaton probdams.

Brawide neaded resolincas,

« Provide ar refer for menta! health andior substance sbhuse treatment
« Provide resaweas o obiain presaiption dug coverage (e.g. Common Palisnt Assistance

Falient Assistance Programs and Cost-Shanng Assistance Programs; fip b 0 sy

« Provide resources aboul siable howsng, social suppon, Wansponiation assistance, and
income and Tood seourity.

Invialve Ihe palient n ARY ragursan
seleclion,

» Renii potaniiad side effects. dosing freguency, pill burden, storage reguirements, food
requremanis, and consequences of poar adharence.

= Assags dialy actvibas and t8ilor repmen 1o prediciabée and routine daily evenls

» Consider preferentisd use of Plir-based or DTG-based ART if poor adhemence is anlicipaled.
» Conaider use of STR formulahons

¢ Aszags i costicopayment for drugs wil affect adherence and accass iomedicabions

A53a55 adnerence 8% every clinic visil.

» Monitor viral Ioad as & strong biologic measure of adherence,
*LIse & simple behavioral refing scale or salf-reported aszassment.

« Emiploy & strictured fomal that nomaizes or gssumes less-than-perfect adherence and
minimizes socially desrable or “whils-coal adherance” responses,

= Ensuirg that other membars of the health cere team also gssess and support adhenance

lJse pasitive ranfcroament i loste
adherence SUSTEss,

* bfarm palbients of I oF nondetectabis levels of HIV viral load end increasas in CD4 cell
calmis,

s Thenk patiants for attending their appainiments.

Guidelines for ihe Use of Anfiretrowral Agents in Adulls and Adolescenis wilfs Hi

Downleaded from hitps: ‘aidsioloonih. goyv/ giidebnes on 5672019



Case 1:18-cv-00641-LMB-IDD Document 257-45 Filed 05/04/20 Page 100 of 106 PagelD#

9110

Table 14. Strategies to Improve Linkage to Care, Retention in Care, Adherence to Appaintments, and
Adherence to Antiretroviral Therapy (page 2 of 2)

Strategies Examples

Idenify the type ol and reazans for * Fallise o underssand dasing instructions,

poor adnerence and Iargel ways 0 | . complaxity of ragimen (2.g. pill buden, size, dosing schedule, food requinsmants,
imprave adherence. palypharmacy). '

* [Fill @varsign or pill fatgus

+ hfverse effacts,

+ Inadequate understanding of drug resistance and iis refationahip o adhemmnce,

+ Patignt is unaware of appainimants or apponiments ara nol schedided with proper patisnt
inpat.

» Coskrefated Bsues (ropays for medcallons or vizits, missed wark Bmal,

+ Dapression, drky and alcoliol bse, hamelsssness, povarty,

« Bligma al fakmg pills or allending HiV-related appainimanis.

+ Mondisclosure of stafus Bading o mizsed doses, refills, or appeiniments,

Sefact from among available effective | - See nbps Wi coc gouiuiessarchlinlsnsinresegrchcompmiuminhes himl fara
adherence and retention inferventions. | summery of best praclice intzrventions |o improve Enkage, relenfion, and adhenence,

* Usa adnerence-refated fools o complement educabon ond counseling interenlions (8.q., el
massagireg, pil bex monilors; pil boxes, alamms),

+ Uz community rescurces to suppori adherence (.., wWisitng nurses, commaunity workers,
farmily, peer advocates, iransportalion assistance}

« Uz patn] pre2cnplion assisiance programs {=ae shove. under “Provida neaded
TESUTCES ],

+ Lz malivational mbarviows.

+ Provide oulreach lar patients wha drop ouf of care

+ Uza pear or paraprafissional ireatment navigators.

* Recognize posiive clinicel culcomes reguliing from bebier adhenence.

« furanige for DOT In persons Insubstance (e iraatmenl |If feasible).

+ Enhanca clinie suppart and siniciures o promots inkage and refention {remindar caks;
flaxible scheduling, opan access, achive referrals, and improvad paten] satislaction).

Systampticaly montar relention in « Riscord and folki Up on missed visils.
care

Koy to Acronyms: ART = antiretraviral therapy; ARTAS = Anti-Ratroviral Treatment and Access o Sanvices; ARV = antiretrgviral CD4 =
CO4 T lymphooyte; DOT = drectly observed tharapy; OTG = dolulegravis. PUr = fionavir-boostad projease inhibitor: STR = single tabiat
regiman
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Adverse Effects of Antiretroviral Agenis (Last updated Oclober 25, 2018; last reviewed
Dectober 25, 2018)

Adverse effects have been reponed with all ARV drugs and, in the earlier e of combination ART, adverse
eifects were among the most common reasons for switching or discontinung therapy and for medication
nonadherence.! Fortunately, newer ARV regimens are associated with fewer serious and inlolerable

adverse effects than regimens used in the past. Generally, less than 10% of ART-naive patients enrolled in

randomized tnals experience reatment-limiting adverse events. However, the long-lerm complications of

ART can be underestimated, because most clinical trials use highly specific inclusion criteria when enrolling

participants and the duration of participant follow-up is relatively short. As ART is now recommended

for all patients regardless of CD4 cell count, and because therapy must be continued indefinitely; the

focus of patient management has evolved from identilving and managing early ARV-related toxicities 1o

individualizing therapy to avoid long-term adverse effects, including diabetes, accelerated vascular disease,

kidney dysfunction, and bone loss. To achieve sustained viral suppression over a lifetime, both long-lerm and
short-term ART toxicities must be anticipated and overcome. The clinician must consider potential adverse
elfects when selecting an ARV regimen, as well as the imdividual patient’s comorhidities, conoomitant
medicutions, and prior history of drug intolerances.

Several factors may predispose individuals (o adverse effects of ARV medications, such as;

*  Concomitant use of medications with overlapping and additive toxicitics,

»  Comorbid eonditions thal increase the risk of or exacerbate adverse effects. For example, underlying
liver disease rom alcohal use, co-infection with viral hepatitis, and/or liver steatosis’' may increase the
risk of hepatotoxicity when drugs such as efavirenz (EFV) ar protease inhibitors are wsed; psychiatric
disorders may be exacerbated by EFV, rilpivirine, and. infrequently, by integrase strand transfer

inhibitors;* and borderline or mild renal dysfunction increases the nsk of nephrotoxicity from tenofovir
disoproxi| fumarate (TIF).

*  Drug-drug interactions that may merease toxicitics of ARV drigs or comcomitant medications.
« Lienetic factors that predispose patients w0 abacavir (ABC) hypersensitivity reaction,”’ EFV
neuropsychiatric toxicity and QTe prolongation.™ and atazanavie (ATV j-associated hyperbilirubmemia, '

Information on the adverse effects of ARVE is outlined in several tables in the guidelines. Table 15 provides
clinicians with a list of the most common and/or severe ARV-associated adverse events for each drug class.
The most common adverse effects of individeal ARV agents arc summarized in Appondis B, Tahjes |6,
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