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STRIBILD is indicated as a complete
single-tablet regimen for the treatment
of HIV-1 infection in adults who are
antiretroviral treatment-naïve.

Powerful performance in HIV1
STRIBILD is the ﬁrst integrase inhibitor–based single-tablet regimen2
t Safety and tolerability proﬁle through 48 weeks
t STRIBILD achieves strong efﬁcacy with
an overall rapid reduction in viral load3,4
– The most common adverse drug reactions
(all severity grades) reported in 5% of subjects
– Noninferior efﬁcacy at week 48
were
nausea (16%), diarrhea (12%), abnormal
t90% of subjects taking STRIBILD reached
dreams
(9%), headache (7%), and fatigue (5%)
undetectable viral loads compared to
– 3.7% of subjects taking STRIBILD discontinued
87% of subjects taking ATV + RTV + FTC/TDF
therapy due to adverse events compared to
t88% of subjects taking STRIBILD reached
5.1% of subjects taking either ATV + RTV +
undetectable viral loads compared to
FTC/TDF or EFV/FTC/TDF
84% of subjects taking EFV/FTC/TDF
t Convenient single-tablet regimen dosing
– 1 tablet taken once daily with food
– Do not initiate in patients with eGFR <70 mL/min;
discontinue in patients with eGFR <50 mL/min;
not recommended in patients with severe
hepatic impairment

BOXED WARNING
WARNING: LACTIC ACIDOSIS/SEVERE HEPATOMEGALY WITH STEATOSIS and POST TREATMENT
ACUTE EXACERBATION OF HEPATITIS B
t Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have been reported
with the use of nucleoside analogs, including tenofovir disoproxil fumarate, a component of STRIBILD,
in combination with other antiretrovirals.
t STRIBILD is not approved for the treatment of chronic hepatitis B virus (HBV) infection and the safety
and efﬁcacy of STRIBILD have not been established in patients coinfected with HBV and HIV-1. Severe
acute exacerbations of hepatitis B have been reported in patients who are coinfected with HBV and
human immunodeﬁciency virus-1 (HIV-1) and have discontinued EMTRIVA or VIREAD, which are
components of STRIBILD. Hepatic function should be monitored closely with both clinical and
laboratory follow-up for at least several months in patients who are coinfected with HIV-1 and HBV
and discontinue STRIBILD. If appropriate, initiation of anti-hepatitis B therapy may be warranted.
Please see additional Important Safety Information on the next page.
Study designs: STRIBILD was assessed in 2 randomized, double-blind, active-controlled, phase 3, noninferiority clinical trials in treatment-naïve,
HIV-1–infected subjects with baseline estimated creatinine clearance >70 mL/min. Study 103 compared STRIBILD (n = 353) to ATV + RTV + FTC/TDF
(n = 355); Study 102 compared STRIBILD (n = 348) to a single-tablet regimen consisting of EFV/FTC/TDF (n = 352). The primary endpoint of both
studies was the proportion of subjects with viral suppression (<50 copies/mL) at week 48 according to FDA snapshot analysis.
Baseline characteristics: Viral load: In Studies 103 and 102, respectively, 41% and 33% of subjects had baseline viral loads >100,000 copies/mL.
CD4 count: Mean baseline CD4+ cell count was 370 cells/mm3 (range 5 to 1132) in Study 103, and 386 cells/mm3 (range 3 to 1348) in Study 102;
13% of subjects in both studies had CD4+ cell counts <200 cells/mm3.
Abbreviations: ATV, atazanavir; EFV, efavirenz; eGFR, estimated glomerular ﬁltration rate; FTC, emtricitabine; RTV, ritonavir; TDF, tenofovir disoproxil fumarate.

Important Safety Information
(continued)
Contraindications
t Coadministration: Do not use with drugs highly
dependent on CYP3A for clearance and for which
elevated plasma concentrations are associated
with serious and/or life-threatening events. Do not
use with drugs that strongly induce CYP3A as
this may lead to a loss of virologic response and
possible resistance to STRIBILD. Use with the
following drugs is contraindicated: alfuzosin, rifampin,
dihydroergotamine, ergotamine, methylergonovine,
cisapride, lovastatin, simvastatin, pimozide, sildenaﬁl
for pulmonary arterial hypertension, triazolam, oral
midazolam, and St. John’s wort.

Warnings and precautions
t New onset or worsening renal impairment:
Cases of acute renal failure and Fanconi syndrome
have been reported with the use of tenofovir DF and
STRIBILD. Monitor estimated creatinine clearance
(CrCl), urine glucose, and urine protein in all patients
prior to initiating and during therapy; additionally
monitor serum phosphorus in patients with or at risk
for renal impairment. Cobicistat may cause modest
increases in serum creatinine and modest declines
in CrCl without affecting renal glomerular function;
patients with an increase in serum creatinine
>0.4 mg/dL from baseline should be closely monitored
for renal safety. Do not initiate STRIBILD in patients with
CrCl below 70 mL/min. Discontinue STRIBILD if CrCl
declines below 50 mL/min. Avoid concurrent or recent
use with a nephrotoxic agent.
tUse with other antiretroviral products: STRIBILD
is a complete regimen for the treatment of HIV-1
infection. Do not coadminister with other antiretroviral
products, including products containing any of the same
active components; products containing lamivudine;
products containing ritonavir; or with adefovir dipivoxil.
t Decreases in bone mineral density (BMD) and
cases of osteomalacia have been seen in patients
treated with tenofovir DF. Consider monitoring BMD
in patients with a history of pathologic fracture or risk
factors for bone loss.
t Fat redistribution and accumulation have been
observed in patients receiving antiretroviral therapy.
t Immune reconstitution syndrome, including the
occurrence of autoimmune disorders with variable time
to onset, has been reported.

t CYP3A inducers: Drugs that induce CYP3A can
decrease the concentrations of components of
STRIBILD. Do not use with drugs that strongly induce
CYP3A as this may lead to loss of virologic response
and possible resistance to STRIBILD.
t Antacids: Separate STRIBILD and antacid
administration by at least 2 hours.
t Prescribing information: Consult the full prescribing
information for STRIBILD for more information on
potentially signiﬁcant drug interactions, including
clinical comments.

Dosage and administration
t Adult dosage: One tablet taken orally once daily
with food.
t Renal impairment: Do not initiate in patients with
CrCl below 70 mL/min. Discontinue in patients with
CrCl below 50 mL/min.
t Hepatic impairment: Not recommended in patients
with severe hepatic impairment.

Pregnancy and breastfeeding
t Pregnancy Category B: There are no adequate
and well-controlled studies in pregnant women. Use
during pregnancy only if the potential beneﬁt justiﬁes
the potential risk. An Antiretroviral Pregnancy Registry
has been established.
t Breastfeeding: Emtricitabine and tenofovir have been
detected in human milk. Because of both the potential
for HIV transmission and the potential for serious
adverse reactions in nursing infants, mothers should
be instructed not to breastfeed.
Please see Brief Summary of full Prescribing
Information, including BOXED WARNING, on the
following pages.
References: 1. STRIBILD [package insert]. Foster City, CA:
Gilead Sciences, Inc; 2012. 2. US Food and Drug Administration.
Antiretroviral drugs used in the treatment of HIV infection. http://
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hivandaidsactivities/ucm118915.htm. Accessed December 12, 2012.
3. DeJesus E, Rockstroh JK, Henry K, et al; for the GS-236-0103
Study Team. Co-formulated elvitegravir, cobicistat, emtricitabine, and
tenofovir disoproxil fumarate versus ritonavir-boosted atazanavir plus
co-formulated emtricitabine and tenofovir disoproxil fumarate for initial
treatment of HIV-1 infection: a randomised, double-blind, phase 3,
non-inferiority trial. Lancet. 2012;379(9835):2429-2438. 4. Sax P,
DeJesus E, Mills A, et al; for the GS-US-236-0102 Study Team.
Co-formulated elvitegravir, cobicistat, emtricitabine, and tenofovir
versus co-formulated efavirenz, emtricitabine, and tenofovir for initial
treatment of HIV-1 infection: a randomised, double-blind, phase 3 trial,
analysis of results after 48 weeks. Lancet. 2012;379(9835):2439-2448.

Adverse reactions
t Common adverse drug reactions in clinical studies
(incidence 5%; all grades) were nausea (16%),
diarrhea (12%), abnormal dreams (9%), headache
(7%), and fatigue (5%).

Drug interactions
t CYP3A substrates: STRIBILD can alter the
concentration of drugs metabolized by CYP3A or
CYP2D6. Do not use with drugs highly dependent
on these factors for clearance and for which elevated
plasma concentrations are associated with serious
and/or life-threatening adverse events.

Performance by design
Learn more at www.STRIBILD.com/hcp

STRIBILD™ (elvitegravir 150 mg/cobicistat 150 mg/emtricitabine 200 mg/tenofovir
disoproxil fumarate 300 mg) tablets, for oral use
Brief summary of full Prescribing Information. See full Prescribing Information. Rx only.
WARNING: LACTIC ACIDOSIS/SEVERE HEPATOMEGALY WITH STEATOSIS and POST
TREATMENT ACUTE EXACERBATION OF HEPATITIS B
Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have
been reported with the use of nucleoside analogs, including tenofovir disoproxil
fumarate (tenofovir DF), a component of STRIBILD, in combination with other
antiretrovirals [See Warnings and Precautions].
STRIBILD is not approved for the treatment of chronic hepatitis B virus (HBV) infection
and the safety and efficacy of STRIBILD have not been established in patients coinfected
with HBV and HIV-1. Severe acute exacerbations of hepatitis B have been reported in
patients who are coinfected with HBV and human immunodeficiency virus-1 (HIV-1) and
have discontinued EMTRIVA or VIREAD, which are components of STRIBILD. Hepatic
function should be monitored closely with both clinical and laboratory follow-up for at
least several months in patients who are coinfected with HIV-1 and HBV and discontinue
STRIBILD. If appropriate, initiation of anti-hepatitis B therapy may be warranted
[See Warnings and Precautions].
INDICATIONS AND USAGE:
STRIBILD is indicated as a complete regimen for the treatment of HIV-1 infection in adults who are
antiretroviral treatment-naive.
DOSAGE AND ADMINISTRATION:
The recommended dose is one tablet taken orally once daily with food.
Renal Impairment: Do not initiate in patients with estimated creatinine clearance (CrCl) below
70 mL/min. Discontinue if CrCl declines below 50 mL/min during treatment [See Warnings and
Precautions, Adverse Reactions, Use in Specific Populations].
Hepatic Impairment: No dose adjustment is required in patients with mild (Child-Pugh Class A) or
moderate (Child-Pugh Class B) hepatic impairment. No pharmacokinetic or safety data are available
regarding use in patients with severe hepatic impairment (Child-Pugh Class C). STRIBILD is not
recommended for use in patients with severe hepatic impairment [See Use in Specific Populations].
CONTRAINDICATIONS:
Coadministration: Do not use with drugs highly dependent on CYP3A for clearance and for which
elevated plasma concentrations are associated with serious and/or life-threatening adverse events,
or with drugs that strongly induce CYP3A as this may decrease STRIBILD plasma concentrations
leading to a loss of virologic response and possible resistance [See Drug Interactions]:
t"MQIBBESFOPSFDFQUPSBOUBHPOJTUTBMGV[PTJO1PUFOUJBMGPSIZQPUFOTJPO
t"OUJNZDPCBDUFSJBM SJGBNQJO .BZ MFBE UP B MPTT PG WJSPMPHJD SFTQPOTF BOE QPTTJCMF SFTJTUBODF
to STRIBILD.
t&SHPU EFSJWBUJWFT EJIZESPFSHPUBNJOF  FSHPUBNJOF  NFUIZMFSHPOPWJOF 1PUFOUJBM GPS BDVUF FSHPU
UPYJDJUZDIBSBDUFSJ[FECZQFSJQIFSBMWBTPTQBTNBOEJTDIFNJBPGUIFFYUSFNJUJFTBOEPUIFSUJTTVFT
t(*NPUJMJUZBHFOUTDJTBQSJEF1PUFOUJBMGPSDBSEJBDBSSIZUINJBT
t)FSCBMQSPEVDUT4U+PIOTXPSU Hypericum perforatum .BZMFBEUPBMPTTPGWJSPMPHJDSFTQPOTF
and possible resistance to STRIBILD.
t).( $P" SFEVDUBTF JOIJCJUPST MPWBTUBUJO  TJNWBTUBUJO 1PUFOUJBM GPS NZPQBUIZ  JODMVEJOH
rhabdomyolysis.
t/FVSPMFQUJDTQJNP[JEF1PUFOUJBMGPSDBSEJBDBSSIZUINJBT
t1%& JOIJCJUPST TJMEFOBGJM XIFO EPTFE BT 3&7"5*0 GPS UIF USFBUNFOU PG QVMNPOBSZ
arterial hypertension. A safe and effective dose has not been established; the potential for
sildenafil-associated adverse events (visual disturbances, hypotension, priapism, and
syncope) is increased.
t4FEBUJWFIZQOPUJDT PSBMMZ BENJOJTUFSFE NJEB[PMBN  USJB[PMBN 1PUFOUJBM GPS QSPMPOHFE PS
increased sedation or respiratory depression.
WARNINGS AND PRECAUTIONS:
Lactic Acidosis/Severe Hepatomegaly with Steatosis: Lactic acidosis and severe hepatomegaly
with steatosis, including fatal cases, have been reported with nucleoside analogs, including
tenofovir DF, a component of STRIBILD, in combination with other antiretrovirals. A majority of
UIFTFDBTFTIBWFCFFOJOXPNFO0CFTJUZBOEQSPMPOHFEOVDMFPTJEFFYQPTVSFNBZCFSJTLGBDUPST
Particular caution should be exercised when administering nucleoside analogs to any patient with
known risk factors for liver disease; however, cases have also been reported in patients with no
known risk factors. Treatment with STRIBILD should be suspended in any patient who develops
clinical or laboratory findings suggestive of lactic acidosis or pronounced hepatotoxicity (which
may include hepatomegaly and steatosis even in the absence of marked transaminase elevations).
Patients Coinfected with HIV-1 and HBV: It is recommended that all patients with HIV-1 be tested
for the presence of chronic HBV before initiating antiretroviral therapy. STRIBILD is not approved for
the treatment of chronic HBV infection and the safety and efficacy of STRIBILD have not been
established in patients coinfected with HBV and HIV-1. Severe acute exacerbations of hepatitis B
have been reported in patients who are coinfected with HBV and HIV-1 and have discontinued
emtricitabine or tenofovir DF, two of the components of STRIBILD. In some patients infected with
)#7 BOE USFBUFE XJUI &.53*7"  UIF FYBDFSCBUJPOT PG IFQBUJUJT # XFSF BTTPDJBUFE XJUI MJWFS
decompensation and liver failure. Patients who are coinfected with HIV-1 and HBV should be closely
monitored with both clinical and laboratory follow-up for at least several months after stopping
treatment with STRIBILD. If appropriate, initiation of anti-hepatitis B therapy may be warranted.
New Onset or Worsening Renal Impairment: Renal impairment, including cases of acute renal
failure and Fanconi syndrome (renal tubular injury with severe hypophosphatemia), has been
reported with tenofovir DF and with STRIBILD [See Adverse Reactions]. In clinical trials of STRIBILD
over 48 weeks (N=701), 8 (1.1%) subjects in the STRIBILD group and 1 (0.1%) subject in the
combined comparator groups discontinued study drug due to a renal adverse event. Four (0.6%) of
the subjects who received STRIBILD developed laboratory findings consistent with proximal renal
tubular dysfunction leading to discontinuation of STRIBILD compared to none in the comparator
groups. Two of these 4 subjects had renal impairment (CrCl less than 70 mL/min) at baseline. The
laboratory findings in these 4 subjects improved but did not completely resolve in all subjects upon
discontinuation. Renal replacement therapy was not required. STRIBILD should be avoided with
concurrent or recent use of a nephrotoxic agent. Monitoring: CrCl, urine glucose and urine protein

should be documented in all patients prior to initiating therapy. STRIBILD should not be initiated in
patients with CrCl below 70 mL/min. Routine monitoring of CrCl, urine glucose, and urine protein
should be performed during STRIBILD therapy in all patients. Additionally, serum phosphorus should
be measured in patients at risk for renal impairment. Although cobicistat may cause modest
increases in serum creatinine and modest declines in CrCl without affecting renal glomerular
function [See Adverse Reactions], patients who experience a confirmed increase in serum
creatinine of greater than 0.4 mg/dL from baseline should be closely monitored for renal safety.
STRIBILD should be discontinued if CrCl declines below 50 mL/min.
Use with Other Antiretroviral Products: STRIBILD is a complete regimen for the treatment of
HIV-1 infection and should not be coadministered with other antiretroviral products. STRIBILD
should not be coadministered with products containing any of the same active components
"53*1-"  $0.1-&3"  &.53*7"  5367"%"  7*3&"%  PS XJUI QSPEVDUT DPOUBJOJOH MBNJWVEJOF
$0.#*7*3 &1*7*3 &1*7*3)#7 &1;*$0. 53*;*7*3 453*#*-%TIPVMEOPUCFBENJOJTUFSFEXJUI
BEFGPWJSEJQJWPYJM )&14&3" 
Decreases in Bone Mineral Density (BMD): In previous clinical trials, tenofovir DF has been
BTTPDJBUFEXJUIEFDSFBTFTJO#.%BOEJODSFBTFTJOCJPDIFNJDBMNBSLFSTPGCPOFNFUBCPMJTN
(serum bone-specific alkaline phosphatase, serum osteocalcin, serum C telopeptide, and urinary
N telopeptide), suggesting increased bone turnover. Serum parathyroid hormone levels and
7JUBNJO%MFWFMTXFSFBMTPIJHIFSJOTVCKFDUTSFDFJWJOH7*3&"%5IFFGGFDUTPGUFOPGPWJS%'
BTTPDJBUFEDIBOHFTJO#.%POGVUVSFGSBDUVSFSJTLBSFVOLOPXO'PSBEEJUJPOBMJOGPSNBUJPO QMFBTF
DPOTVMUUIF7*3&"%QSFTDSJCJOHJOGPSNBUJPO$BTFTPGPTUFPNBMBDJB BTTPDJBUFEXJUIQSPYJNBMSFOBM
tubulopathy and which may contribute to fractures) have been reported in association with
tenofovir DF [See Adverse Reactions]*O4UVEZ #.%XBTBTTFTTFECZ%&9"JOBOPOSBOEPN
TVCTFUPGTVCKFDUT.FBOQFSDFOUBHFEFDSFBTFTJO#.%GSPNCBTFMJOFUP8FFLJOUIF
453*#*-%HSPVQ / XFSFDPNQBSBCMFUPUIFBUB[BOBWJS SJUPOBWJS FNUSJDJUBCJOFUFOPGPWJS
DF group (N=66) at the lumbar spine (-2.6% versus -3.3%, respectively) and at the hip (-3.1%
versus -3.9%, respectively). In Studies 102 and 103, bone fractures occurred in 9 subjects (1.3%)
JOUIF453*#*-%HSPVQ TVCKFDUT  JOUIFFGBWJSFO[FNUSJDJUBCJOFUFOPGPWJS%'HSPVQ BOE
TVCKFDUT  JOUIFBUB[BOBWJS SJUPOBWJS FNUSJDJUBCJOFUFOPGPWJS%'HSPVQ5IFTFýOEJOHT
were consistent with data from an earlier 144-week trial of treatment-naive subjects receiving
UFOPGPWJS%' MBNJWVEJOF FGBWJSFO["TTFTTNFOUPG#.%TIPVMECFDPOTJEFSFEGPSQBUJFOUTXIP
have a history of pathologic bone fracture or other risk factors for osteoporosis or bone loss.
Although the effect of supplementation with calcium and vitamin D was not studied, such
supplementation may be beneficial in all patients. If bone abnormalities are suspected appropriate
consultation should be obtained.
Fat Redistribution: Redistribution/accumulation of body fat including central obesity, dorsocervical
fat enlargement (buffalo hump), peripheral wasting, facial wasting, breast enlargement, and
“cushingoid appearance” have been observed in patients receiving antiretroviral therapy. The
mechanism and long-term consequences of these events are currently unknown. A causal
relationship has not been established.
Immune Reconstitution Syndrome (IRS): IRS has been reported in patients treated with
combination antiretroviral therapy, including STRIBILD. During the initial phase of combination
antiretroviral treatment, patients whose immune system responds may develop an inflammatory
response to indolent or residual opportunistic infections [such as Mycobacterium avium infection,
cytomegalovirus, Pneumocystis jirovecii pneumonia (PCP), or tuberculosis], which may necessitate
GVSUIFSFWBMVBUJPOBOEUSFBUNFOU"VUPJNNVOFEJTPSEFST TVDIBT(SBWFTEJTFBTF QPMZNZPTJUJT 
BOE(VJMMBJO#BSSFTZOESPNF IBWFCFFOSFQPSUFEUPPDDVSJOUIFTFUUJOHPGJNNVOFSFDPOTUJUVUJPO 
however, the time to onset is more variable, and can occur many months after initiation of treatment.
ADVERSE REACTIONS:
See BOXED WARNINGS and WARNINGS AND PRECAUTIONS sections for additional
serious adverse reactions.
Adverse Reactions from Clinical Trials Experience: The safety assessment of STRIBILD is
based on pooled data from 1408 subjects in two Phase 3 trials, Study 102 and Study 103, in
antiretroviral treatment-naive HIV-1 infected adult subjects. A total of 701 subjects received
STRIBILD once daily for at least 48 weeks. The proportion of subjects who discontinued treatment
with STRIBILD due to adverse events, regardless of severity, was 3.7%.
Treatment Emergent Adverse Drug Reactions: Treatment emergent adverse drug reactions (all
HSBEFT SFQPSUFEJOöPGTVCKFDUTSFDFJWJOH453*#*-% / JO4UVEJFTBOE 8FFL
analysis) were: nausea (16%); diarrhea (12%); abnormal dreams (9%); headache (7%); and
fatigue (5%). Frequencies of adverse reactions are based on all treatment emergent adverse
events, attributed to study drugs. See WARNINGS AND PRECAUTIONS for a discussion of renal
adverse events from clinical trials experience with STRIBILD.
Laboratory Abnormalities:5SFBUNFOUFNFSHFOUMBCPSBUPSZBCOPSNBMJUJFT (SBEFT PDDVSSJOH
JOöPGTVCKFDUTSFDFJWJOH453*#*-% / JO4UVEJFTBOE 8FFLBOBMZTJT XFSF
DSFBUJOFLJOBTF öY6-/ VSJOF3#$ IFNBUVSJB  3#$)1' "45 Y6-/ 
BOEBNZMBTF Y6-/ 'PSTVCKFDUTXJUITFSVNBNZMBTFY6-/ MJQBTFUFTUXBT
BMTPQFSGPSNFE5IFGSFRVFODZPGJODSFBTFEMJQBTF (SBEFT PDDVSSJOHJO453*#*-% / XBT
12%. Proteinuria (all grades) occurred in 39% of subjects receiving STRIBILD. Cobicistat has been
shown to decrease CrCl due to inhibition of tubular secretion of creatinine without affecting renal
glomerular function. In Studies 102 and 103, decreases in CrCl occurred early in treatment
XJUI453*#*-% BGUFSXIJDIUIFZTUBCJMJ[FE.FBO4%DIBOHFTBGUFSXFFLTPGUSFBUNFOUXFSF
   NHE- GPS TFSVN DSFBUJOJOF BOE    N-NJO GPS FTUJNBUFE HMPNFSVMBS
ýMUSBUJPO SBUF F('3  CZ $PDLDSPGU(BVMU NFUIPE &MFWBUJPO JO TFSVN DSFBUJOJOF BMM HSBEFT 
occurred in 7% of subjects.
Serum Lipids: In the clinical trials of STRIBILD, 11% of subjects were on lipid lowering agents at
CBTFMJOF8IJMFSFDFJWJOHTUVEZESVHUISPVHI8FFL BOBEEJUJPOBMPGTVCKFDUTXFSFTUBSUFE
on lipid lowering agents. Through 48 weeks, 1% or fewer subjects in any treatment arm
FYQFSJFODFE (SBEFT  FMFWBUJPOT JO GBTUJOH DIPMFTUFSPM HSFBUFS UIBO  NHE-  PS GBTUJOH
USJHMZDFSJEFT HSFBUFSUIBONHE- .FBODIBOHFTGSPNCBTFMJOFJOUPUBMDIPMFTUFSPM )%-
cholesterol, LDL-cholesterol, and triglycerides reported in subjects receiving STRIBILD (N=701) in
4UVEJFT  BOE  8FFL  BOBMZTJT  XFSF UPUBM DIPMFTUFSPM GBTUFE  CBTFMJOF  NHE-
/ XFFLDIBOHF  / )%-DIPMFTUFSPM GBTUFE CBTFMJOFNHE- / 
XFFLDIBOHF  / -%-DIPMFTUFSPM GBTUFE CBTFMJOFNHE- / XFFL
DIBOHF  / USJHMZDFSJEFT GBTUFE CBTFMJOFNHE- / XFFLDIBOHF 
(N=606). The change from baseline is the mean of within-patient changes from baseline for
QBUJFOUTXJUICPUICBTFMJOFBOE8FFLWBMVFT

Emtricitabine and Tenofovir DF: Adverse drug reactions: In addition to the adverse drug
reactions observed with STRIBILD, the following adverse drug reactions occurred in at least
5% of treatment-experienced or treatment-naive subjects receiving emtricitabine or tenofovir DF
with other antiretroviral agents in other clinical trials: depression, abdominal pain, dyspepsia,
vomiting, fever, pain, nasopharyngitis, pneumonia, sinusitis, upper respiratory tract infection,
arthralgia, back pain, myalgia, paresthesia, peripheral neuropathy (including peripheral neuritis and
neuropathy), anxiety, increased cough, and rhinitis. Skin discoloration has been reported with higher
frequency among emtricitabine treated subjects; it was manifested by hyperpigmentation on the
palms and/or soles and was generally mild and asymptomatic. The mechanism and clinical
significance are unknown. Laboratory Abnormalities: In addition to the laboratory abnormalities
observed with STRIBILD, the following laboratory abnormalities have been previously reported in
subjects treated with emtricitabine or tenofovir DF with other antiretroviral agents in other clinical
USJBMT(SBEFTMBCPSBUPSZBCOPSNBMJUJFTPG"-5 .HSFBUFSUIBO6-'HSFBUFSUIBO6- 
BMLBMJOFQIPTQIBUBTF HSFBUFSUIBO6- CJMJSVCJO HSFBUFSUIBOY6-/ TFSVNHMVDPTF MFTT
UIBOPSHSFBUFSUIBONHE- HMZDPTVSJB HSFBUFSUIBOPSFRVBMUP OFVUSPQIJMT MFTTUIBO
750/mm3), fasting cholesterol (greater than 240 mg/dL), and fasting triglycerides (greater than
750 mg/dL). Postmarketing Events: The following adverse reactions have been identified during
post approval use of tenofovir DF: allergic reaction (including angioedema), lactic acidosis,
hypokalemia, hypophosphatemia, dyspnea, pancreatitis, increased amylase, abdominal pain,
IFQBUJDTUFBUPTJT IFQBUJUJT JODSFBTFEMJWFSFO[ZNFT NPTUDPNNPOMZ"45 "-5HBNNB(5 SBTI 
rhabdomyolysis, osteomalacia (manifested as bone pain and which may contribute to fractures),
muscular weakness, myopathy, acute renal failure, renal failure, acute tubular necrosis, Fanconi
syndrome, proximal renal tubulopathy, interstitial nephritis (including acute cases), nephrogenic
diabetes insipidus, renal insufficiency, increased creatinine, proteinuria, polyuria, and asthenia. The
following adverse reactions listed above may occur as a consequence of proximal renal tubulopathy:
rhabdomyolysis, osteomalacia, hypokalemia, muscular weakness, myopathy, and hypophosphatemia.
DRUG INTERACTIONS:
See CONTRAINDICATIONS for additional serious adverse reactions.
STRIBILD is a complete regimen for the treatment of HIV-1 infection. STRIBILD should not
be administered with other antiretroviral medications for treatment of HIV-1 infection.
Complete information regarding potential drug-drug interactions with other antiretroviral
medications is not provided.
STRIBILD should not be used in conjunction with protease inhibitors or non-nucleoside reverse
transcriptase inhibitors due to potential drug interactions including altered and/or suboptimal
pharmacokinetics of cobicistat, elvitegravir, and/or the coadministered antiretroviral products.
STRIBILD should not be administered concurrently with products containing ritonavir or regimens
containing ritonavir due to similar effects of cobicistat and ritonavir on CYP3A.
Potential for STRIBILD to Affect Other Drugs: Cobicistat is an inhibitor of CYP3A and CYP2D6.
5IF USBOTQPSUFST UIBU DPCJDJTUBU JOIJCJUT JODMVEF QHMZDPQSPUFJO 1HQ  #$31  0"51# BOE
0"51#$PBENJOJTUSBUJPOPG453*#*-%XJUIESVHTUIBUBSFQSJNBSJMZNFUBCPMJ[FECZ$:1"PS
$:1% PSBSFTVCTUSBUFTPG1HQ #$31 0"51#PS0"51#NBZSFTVMUJOJODSFBTFEQMBTNB
DPODFOUSBUJPOTPGTVDIESVHT&MWJUFHSBWJSJTBNPEFTUJOEVDFSPG$:1$BOENBZEFDSFBTFUIF
plasma concentrations of CYP2C9 substrates.
Potential for Other Drugs to Affect One or More Components of STRIBILD:&MWJUFHSBWJSBOE
DPCJDJTUBUBSFNFUBCPMJ[FECZ$:1"$PCJDJTUBUJTBMTPNFUBCPMJ[FE UPBNJOPSFYUFOU CZ$:1%
Drugs that induce CYP3A activity are expected to increase the clearance of elvitegravir and
cobicistat, resulting in decreased plasma concentration of cobicistat and elvitegravir, which may
lead to loss of therapeutic effect of STRIBILD and development of resistance. Coadministration of
STRIBILD with other drugs that inhibit CYP3A may decrease the clearance and increase the plasma
concentration of cobicistat.
Drugs Affecting Renal Function: Because emtricitabine and tenofovir are primarily excreted by
the kidneys by a combination of glomerular filtration and active tubular secretion, coadministration
of STRIBILD with drugs that reduce renal function or compete for active tubular secretion may
increase concentrations of emtricitabine, tenofovir, and other renally eliminated drugs.
Established and Other Potentially Significant Interactions: The drug interactions described are
based on studies conducted with either STRIBILD, the components of STRIBILD as individual
agents and/or in combination, or are predicted drug interactions that may occur with STRIBILD.
The list includes potentially significant interactions but is not all inclusive. An alteration in
dose or regimen may be recommended for the following drugs when coadministered
with STRIBILD:
t"DJE3FEVDJOH"HFOUTBOUBDJET4FQBSBUF453*#*-%BOEBOUBDJEBENJOJTUSBUJPOCZBUMFBTUIPVST
t"OUJBSSIZUINJDT BNJPEBSPOF  CFQSJEJM  EJHPYJO  EJTPQZSBNJEF  þFDBJOJEF  TZTUFNJD MJEPDBJOF
mexiletine, propafenone, quinidine. Caution warranted and therapeutic concentration monitoring
recommended.
t"OUJCBDUFSJBMT DMBSJUISPNZDJO  UFMJUISPNZDJO $MBSJUISPNZDJO OP EPTF BEKVTUNFOU SFRVJSFE
for patients with CrCl ≥60 ml/min; the dose should be reduced by 50% for patients with
CrCl between 50 and 60 mL/min. Telithromycin: concentrations of telithromycin and/or cobicistat
may be increased.
t"OUJDPBHVMBOUTXBSGBSJO*OUFSOBUJPOBMOPSNBMJ[FESBUJP */3 NPOJUPSJOHSFDPNNFOEFE
t"OUJDPOWVMTBOUT DBSCBNB[FQJOF  PYDBSCB[FQJOF QIFOPCBSCJUBM  QIFOZUPJO  DMPOB[FQBN 
FUIPTVYJNJEF1IFOPCBSCJUBM QIFOZUPJO DBSCBNB[FQJOF BOEPYDBSCB[FQJOFNBZMFBEUPMPTTPG
virologic response and possible resistance to STRIBILD. Alternative anticonvulsants should be
DPOTJEFSFE$MPOB[FQBNBOEFUIPTVYJNJEFDMJOJDBMNPOJUPSJOHSFDPNNFOEFE
t"OUJEFQSFTTBOUT4FMFDUJWF4FSPUPOJO3FVQUBLF*OIJCJUPST 443*T 5SJDZDMJD"OUJEFQSFTTBOUT 5$"T 
USB[PEPOF %PTF UJUSBUJPO PG UIF BOUJEFQSFTTBOU BOE NPOJUPSJOH GPS BOUJEFQSFTTBOU SFTQPOTF
recommended.
t"OUJGVOHBMT JUSBDPOB[PMF  LFUPDPOB[PMF  WPSJDPOB[PMF ,FUPDPOB[PMF BOE JUSBDPOB[PMF UIF
NBYJNVN EBJMZ EPTF TIPVME OPU FYDFFE  NHEBZ 7PSJDPOB[PMF BO BTTFTTNFOU PG
benefit/risk ratio is recommended to justify use.
t"OUJHPVUDPMDIJDJOF%POPUDPBENJOJTUFSJOQBUJFOUTXJUISFOBMPSIFQBUJDJNQBJSNFOU'PSPUIFS
patients, modify the dose and/or regimen as described in the full PI for STRIBILD.
t"OUJNZDPCBDUFSJBMTSJGBCVUJO SJGBQFOUJOF.BZMFBEUPMPTTPGWJSPMPHJDSFTQPOTFBOEQPTTJCMF
resistance to STRIBILD. Coadministration not recommended.
t#FUB#MPDLFSTNFUPQSPMPM UJNPMPM$MJOJDBMNPOJUPSJOHSFDPNNFOEFEBOEBEPTFEFDSFBTFPGUIF
beta blocker may be necessary.

t$BMDJVN $IBOOFM #MPDLFST BNMPEJQJOF  EJMUJB[FN  GFMPEJQJOF  OJDBSEJQJOF  OJGFEJQJOF 
verapamil. Caution warranted and clinical monitoring recommended.
t$PSUJDPTUFSPJET 4ZTUFNJD  EFYBNFUIBTPOF .BZ MFBE UP MPTT PG WJSPMPHJD SFTQPOTF BOE
possible resistance to STRIBILD.
t$PSUJDPTUFSPJET *OIBMFE/BTBM  þVUJDBTPOF "MUFSOBUJWF DPSUJDPTUFSPJET TIPVME CF
considered, particularly for long term use.
t&OEPUIFMJO 3FDFQUPS"OUBHPOJTUT CPTFOUBO %JTDPOUJOVF CPTFOUBO BU MFBTU  IPVST QSJPS UP
initiating STRIBILD. For patients taking STRIBILD for at least 10 days, start or resume bosentan
at 62.5 mg once daily or every other day based on individual tolerability.
t).($P"3FEVDUBTF*OIJCJUPSTBUPSWBTUBUJO*OJUJBUFXJUIUIFMPXFTUTUBSUJOHEPTFBOEUJUSBUF
carefully while monitoring for safety.
t)PSNPOBM $POUSBDFQUJWFT OPSHFTUJNBUFFUIJOZM FTUSBEJPM $PBENJOJTUSBUJPO XJUI 453*#*-%
resulted in decreased plasma concentrations of ethinyl estradiol and an increase in norgestimate.
The effects of increased progesterone exposure are not fully known. The potential risks
and benefits of coadministration should be considered, particularly in women who have risk
factors for progesterone exposure. Alternative (non hormonal) methods of contraception can
be considered.
tImmunosuppressants: cyclosporine, rapamycin, sirolimus, tacrolimus. Therapeutic
monitoring recommended.
t*OIBMFE#FUB"HPOJTUTBMNFUFSPM$PBENJOJTUSBUJPOOPUSFDPNNFOEFEEVFUPUIFJODSFBTFESJTLPG
salmeterol cardiovascular adverse events, including QT prolongation, palpitations, and sinus
tachycardia.
t/FVSPMFQUJDTQFSQIFOB[JOF SJTQFSJEPOF UIJPSJEB[JOF%FDSFBTFJOEPTFPGUIF OFVSPMFQUJD
may be needed.
t1IPTQIPEJFTUFSBTF 1%&  *OIJCJUPST TJMEFOBýM  UBEBMBýM  WBSEFOBýM Dosage for erectile
dysfunction: sildenafil, a single dose not exceeding 25 mg in 48 hours; vardenafil, a single dose not
exceeding 2.5 mg in 72 hours; tadalafil, a single dose not exceeding 10 mg in 72 hours; increase
NPOJUPSJOH GPS 1%& BTTPDJBUFE BEWFSTF FWFOUT Dosage for pulmonary arterial hypertension
(PAH): tadalafil: stop tadalafil at least 24 hours prior to initiating STRIBILD; start or resume at
20 mg once daily in patients receiving STRIBILD for at least 1 week and increase to 40 mg once
daily based on individual tolerability.
t4FEBUJWFIZQOPUJDT#FO[PEJB[FQJOFT1BSFOUFSBMNJEB[PMBNDPBENJOJTUSBUJPOTIPVMECFEPOFJO
a setting ensuring close clinical monitoring and appropriate medical management in case of
respiratory depression and/or prolonged sedation; dose reduction should be considered,
FTQFDJBMMZJGNPSFUIBOBTJOHMFEPTFJTBENJOJTUFSFE0UIFSTFEBUJWFIZQOPUJDTEPTFSFEVDUJPO
may be necessary and clinical monitoring recommended.
Consult the full PI prior to and during treatment with STRIBILD for potential drug
interactions; this list is not all inclusive.
USE IN SPECIFIC POPULATIONS:
Pregnancy: STRIBILD is Pregnancy Category B; however, there are no adequate and wellcontrolled studies in pregnant women. STRIBILD should be used during pregnancy only if the
potential benefit justifies the potential risk to the fetus. Antiretroviral Pregnancy Registry: To
monitor fetal outcomes of pregnant women exposed to STRIBILD, an Antiretroviral Pregnancy
Registry has been established. Healthcare providers are encouraged to register patients by calling
1-800-258-4263.
Nursing Mothers: The Centers for Disease Control and Prevention recommend that HIV
infected mothers not breastfeed their infants to avoid risking postnatal transmission of HIV.
Studies in rats have demonstrated that elvitegravir, cobicistat, and tenofovir are secreted in milk.
&NUSJDJUBCJOFBOEUFOPGPWJSIBWFCFFOEFUFDUFEJOIVNBONJMLJUJTOPULOPXOJGFMWJUFHSBWJSPS
cobicistat is secreted in human milk. Because of both the potential for HIV transmission and the
potential for serious adverse reactions and/or drug resistance in nursing infants, mothers should
be instructed not to breastfeed if they are receiving STRIBILD.
Pediatric Use: Safety and effectiveness in children less than 18 years of age have not been
established.
Geriatric Use: Clinical studies of STRIBILD did not include sufficient numbers of subjects aged
65 and over to determine whether they respond differently from younger subjects.
Renal Impairment: STRIBILD should not be initiated in patients with CrCl below 70 mL/min.
STRIBILD should be discontinued if CrCl declines below 50 mL/min during treatment with
STRIBILD. [See Warnings and Precautions, Adverse Reactions].
Hepatic Impairment: No dose adjustment is required in patients with mild (Child-Pugh Class A) or
moderate (Child-Pugh Class B) hepatic impairment. STRIBILD is not recommended for use in
patients with severe hepatic impairment (Child-Pugh Class C) as no pharmacokinetic or safety
data are available in these patients [See Dosage and Administration].
OVERDOSAGE:
If overdose occurs the patient must be monitored for evidence of toxicity. Treatment consists of
general supportive measures including monitoring of vital signs as well as observation of the
clinical status of the patient.
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INTRODUCTION

O

n September 10–13, 2013, thousands of physicians, clinical microbiologists, researchers, pharmacists, and nurses converged in Denver to hear the latest news on
antimicrobial resistance, epidemiology and pharmacology, HIV/AIDS and other retroviruses, laboratory diagnostics, microbial pathogenesis, nosocomial infections, transplantation, vaccines and immunology, and virology.
This document provides highlights of the sessions at ICAAC 2013 that focused on
topics in HIV/AIDS, including HIV epidemiology, natural history, pathogenesis, and related
morbidities; antiretroviral (ARV) agents for treatment and prevention; and coinfections in

Copyright © 2013 by Lippincott Williams & Wilkins
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HIV. Summaries of abstracts and posters presented at the
meeting are placed throughout the document.

Efﬁcacy Is Not Enough

Dr. Anton L. Pozniak (Chelsea and Westminster
Hospital in London, United Kingdom) reviewed why certain
ARV regimens are chosen for initiating therapy. Decisions
are made based on a combination of efﬁcacy, robustness,
tolerability, toxicity, convenience, simplicity, compatibility
with pregnancy and treatments for comorbidities, nonoverlapping resistance in treatment sequencing, low drug interactions, and cost.

Efﬁcacy alone cannot be used to choose what ARV
agent to give to a patient; adverse reactions may lead to low
adherence, regardless of how well a particular drug works. In
addition, patients are surviving on ART for longer and longer,
and the potential for long-term complications must also be
taken into account when choosing a regimen. Drivers of
choice also include the patient’s willingness to begin treatment, baseline characteristics and comorbid conditions [eg,
hepatitis C virus (HCV) coinfection or cardiovascular, renal,
or liver disease], tolerability, toxicity, convenience, simplicity, drug and food interactions, and the consequences of failure (resistance). Clinicians must also take each individual
patient’s circumstances into account, not just the evidence.
In some cases, patients may not have access to some of the
guideline-recommended regimens.

Making Sense of ARV Agents

NRTIs for First-Line Therapy

There is no other area of medicine where drugs are being
developed so quickly. The 3 newest classes of agents are the
fusion inhibitors (enfuvirtide, T-20), the entry inhibitors
(CCR5 coreceptor antagonists, maraviroc, MVC), and the
integrase inhibitors (raltegravir, RAL; and dolutegravir, DTG).
The ﬁeld has moved from monotherapy to dual therapy and
now to triple therapy in which patients are started with 2
nucleoside/tide reverse transcriptase inhibitors (NRTIs) plus
a boosted protease inhibitor (PI), a nonnucleoside reverse
transcriptase inhibitor (NNRTI), or an integrase inhibitor.
There are 4 ARV regimens that all guidelines [from the
Department of Health and Human Services (DHHS), International Antiviral Society (IAS), and European AIDS Clinical
Society ([EACS)] recommend: efavirenz (EFV) + [tenofovir
disoproxil fumarate (TDF)/emtricitabine (FTC); ritonavir
(RTV)-boosted atazanavir (ATV/r) + TDF/FTC; boosted darunavir (DRV/r) + TDF/FTC; and RAL + TDF/FTC].1–3
Each of these regimens is supported by a great deal of
clinical trial data proving their efﬁcacy. Early ARV drug trials
used death, disability, and morbidity as endpoints; trial
designs are now using viral load—most with a cut point of
,50 copies/mL, or “undetectable”—reported in on-treatment,
intent-to-treat (ITT), and snapshot analyses. The most recent
studies of ARV agents are reporting up to 90% undetectable
viral loads.
Most ARV clinical trials are noninferiority trials,
meaning that any new treatment is being compared against
current standard treatment and is found to be no worse by
some margin, usually between 10% and 12% in HIV trials.
The trouble with noninferiority trials is that they require highquality execution with strong controls. In clinical guidelines,
treatment is classiﬁed by the strength of recommendations
and quality of the evidence. Unfortunately, most evidence
from HIV trials is not rated at the highest (IA) level. The
British HIV Association (BHIVA) used a modiﬁed GRADE
system in the development of its treatment guidelines.4 The
GRADE system is a methodological approach to assessing
the evidence, and also found that most HIV clinical trial
evidence is rated poor.

When it comes to choosing the NRTI backbone, why is
TDF/FTC preferred over abacavir (ABC)/lamivudine (3TC)?
With ABC, there are concerns about lower efﬁcacy of ABC at
high viral loads and the risk of cardiovascular disease; with
TDF, there are concerns about long-term toxicity, speciﬁcally
renal and bone side effects. ACTG5202 was the landmark
study comparing ABC/3TC and TDF/FTC that reported
shorter times to virologic failure and adverse events with
ABC/3TC in patients with baseline viral loads of 100,000
copies/mL.5 Now another study has reported that ABC is
effective in patients with high starting viral loads when given
with DTG.6 ABC, but not TDF, was found to increase cardiovascular risk,7 but then the FDA weighed in with a cohort
study and reported no affect with ABC when they looked at
all the trials. So who do you believe and what do you believe?
Guideline recommendation panels tend to err on the side of
safety, so TDF continues to be viewed as safer than ABC with
regard to cardiovascular risk. On the other hand, TDF has
been associated with renal tube issues that led to discontinuation of subjects in clinical trials. TDF was also shown to
have an effect on bone mineral density,8,9 but the studies were
not long enough and there is not enough baseline data to
really understand whether the effect is real.

CHALLENGES AND
CONTROVERSIES IN
ANTIRETROVIRAL THERAPY
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Abstracts Spotlight: Bone Turnover
and TDF

 The SINGLE study compared the integrase inhibitor
DTG combined with ABC/3TC against the NNRTI EFV
combined with TDF/FTC. EFV is associated with reduced
vitamin D levels10 and TDF has been linked to decreased
bone mineral density in the ASSERT11 and RADAR studies.12 While DEXA is considered to be the gold standard
for measuring bone mineral density, the scans are expensive and require a central reader and strict quality control,
which can be challenging to implement in large multinational studies or in low resource countries. The goal of
this study was to examine changes in bone density at
baseline and at 48 weeks by measuring various markers
 2013 Lippincott Williams & Wilkins
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of bone turnover, including bone speciﬁc alkaline phosphatase, C-terminal telopeptide for type 1 collagen, osteocalcin, and procollagen type 1 N-propeptide, in addition
to vitamin D level. A total of 833 subjects were included
in the analysis. Median age was 35 years, 16% were
women, 25% were African American, and 5% were taking vitamin D. Baseline marker levels were similar
between the 2 groups, and vitamin D levels were low in
both groups. Levels of all markers increased in both treatment arms; however, the increases were signiﬁcantly
greater in the EFV + TDF/FTC arm, suggesting greater
bone turnover consistent with what is known regarding
the bone effects of TDF. Vitamin D levels decreased in
both groups with no difference between the groups. (Tebas P, et al. 48-week bone marker changes with dolutegravir (DTG; GSK1349572) plus abacavir/lamivudine
(ABC/3TC) versus tenofovir/emtricitabine/efavirenz
(EFV/TDF/FTC): the SINGLE trial. H-1461).
 Week 48 data from the ASSURE study were presented. A total of 296 subjects were randomized to receive
ATV + ABC/3TC or ATV/r + TDF/FTC; 253 subjects
completed 48 weeks of treatment. The median age was 43
years, approximately 80% of patients were male, and
a third were African American. Median CD4 count
increased signiﬁcantly in the ATV + ABC/3TC groups
compared with the ATV/r + TDF/FTC group (90 vs 47
cells/mL; P = 0.026), and the proportion of subjects with
viral loads of ,50 copies/mL was similar between the 2
groups (76.4% vs 79.4%). There were signiﬁcantly
greater grade 2–4 and grade 3–4 abnormalities in the
ATV/r + TDF/FTC group, primarily because of an
increase in bilirubin. Fasting lipid changes were similar
between the 2 groups. Bone biomarker levels decreased
signiﬁcantly from baseline to 48 weeks in the ATV +
ABC/3TC group (P , 0.001), indicating improvement
in bone health. Vitamin D levels remained low in both
groups through treatment, but by 48 weeks had increased
signiﬁcantly in the ATV/r + TDF/FTC group (P , 0.05)
and decreased signiﬁcantly in the ATV + ABC/3TC
group (P , 0.001) [Wohl D, et al. Simpliﬁcation to abacavir/lamivudine (ABC/3TC) + atazanavir (ATV) from
tenofovir/emtricitabine (TDF/FTC) + ATV/ritonavir (r)
maintains viral suppression and improves bone biomarkers: 48 week ASSURE study results. H-665].

Choosing the Third Drug
All the PIs are fairly equivalent in terms of efﬁcacy and
safety; inclusion in current guideline recommendations is
based on the rates of diarrhea. What about choosing a PI vs an
NNRTI? The ACTG A5202 study found that the efﬁcacy was
similar.13,14 What about a PI vs an integrase inhibitor? An
NNRTI vs an integrase inhibitor? All of the integrase inhibitors cause a rapid drop in viral load, but it is not yet clear
whether this beneﬁts certain patients or all patients.
Simplicity has become another major issue when
choosing what regimen to start. Medications with longer
half-lives make it possible to reduce pill counts, and there are
 2013 Lippincott Williams & Wilkins

now coformulations and single-pill regimens that should
improve adherence rates.15 Available single-pill formulations
of 3 and 4 ARV drugs are based on a TDF/FTC backbone:
rilpivirine (RPV) + TDF/FTC; elvitegravir (an integrase
inhibitor)/cobicistat (a booster) + TDF/FTC (previously
referred to as QUAD); and EFV + TDF/FTC. The downside
is that if a patient misses a few days of treatment, there is
a high risk of developing resistance.

Abstracts Spotlight: Elvitegravir/Cobicistat
+ TDF/FTC

 Week 144 data from a phase 3 trial comparing elvitegravir/cobicistat + TDF/FTC and EFV + TDF/FTC in
treatment-naïve patients were presented. A total of 700
subjects were randomized; baseline viral loads were
$5000 copies/mL. By snapshot analysis, virologic success was maintained in 80% of subjects who received
elvitegravir/cobicistat + TDF/FTC vs 75% of subjects
who received EFV + TDF/FT. Virologic success was
similar for subjects with high baseline viral loads (77%
vs 78%) and CD4 counts #350 cells/mL (76% for both).
Resistance was present in 3% and 4% of subjects, respectively, and no new resistance emerged after week 96 in
subjects receiving elvitegravir/cobicistat + TDF/FTC.
Drug discontinuation due to adverse events was low and
similar (6% vs 7%, in the elvitegravir/cobicistat + TDF/
FTC and EFV + TDF/F arms, respectively); 4 vs 2 patients discontinued after week 96. Renal discontinuation
occurred in 8 vs 0 patients, with no cases of proximal
tubulopathy after week 24. Neuropsychiatric adverse
events were lower with elvitegravir/cobicistat + TDF/
FTC (51% vs 68%, P , 0.001), as was rash (25% vs
32%, P = 0.044). Median changes in creatinine at week
144 were similar to those at week 48. Elvitegravir/cobicistat + TDF/FTC treatment was associated with smaller
median increases in total (16 vs 20 mg/dL, P = 0.007)
and LDL cholesterol (12 vs 18 mg/dL, P = 0.007) and
a similar increase in triglycerides and cholesterol to HDL
ratio [Wohl D, et al. Elvitegravir/cobicistat/emtricitabine/
tenofovir DF (STB) has durable efﬁcacy and differentiated
long-term safety and tolerability vs efavirenz/emtricitabine/
tenofovir DF (ATR) at week 144 in treatment-naïve HIV
patients. H-672a].
 Common treatment-emergent adverse events at week
96 were analyzed from the phase 3 trial comparing elvitegravir/cobicistat + TDF/FTC (n = 701), EFV + TDF/
FTC (n = 352), and ATV/r + TDF/FTC (n = 355) in
treatment-naive subjects. At week 96, the most common
treatment-emergent adverse events for elvitegravir/cobicistat + TDF/FTC compared to EFV + TDF/FTC continued
to be abnormal dreams (4% vs 14%), dizziness (1% vs
4%), headache (5% vs 2%), insomnia (6% vs 8%), nausea
(4% vs 3%), and rash event (6% vs 6%); and compared to
ATV/r + TDF/FTC was diarrhea (4% vs 9%) and ocular
icterus (0% vs. 7%). Elvitegravir/cobicistat + TDF/FTC
compared to EFV + TDF/FTC had lower rates of study
drug discontinuation due to neurological-psychiatric
(,1% vs 3%, P = 0.002) and rash events (,1% vs 1%,
|
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P = 0.045); and compared to ATV/r + TDF/FTC had
a lower rate of discontinuation due to rash (,1% vs
1%, P = 0.046). Taken together, compared to EFV +
TDF/FTC and ATV/r + TDF/FTC, elvitegravir/cobicistat
+ TDF/FTC appeared to have a differentiated, long-term
neuropsychiatric, rash, and gastrointestinal adverse event
proﬁle. (Shalit P, et al. Long-term tolerability of elvitegravir/cobicistat/emtricitabine/tenofovir DF compared to
efavirenz/emtricitabine/tenofovir DF or ritonavir-boosted
atazanavir plus emtricitabine/tenofovir DF in treatmentnaive HIV-1 infected subjects. H-671).
 In 2 phase 3 studies, elvitegravir/cobicistat + TDF/FTC,
EFV + TDF/FTC, and ATV/r + TDF/FTC were found to
have similar efﬁcacy and tolerability in treatment-naïve
subjects at 96 weeks.16,17 A subanalysis was performed
for 299 subjects ,50 years of age and 49 subjects $50
years of age. Virologic suppression rates and CD4 cell
counts were comparable between age groups receiving
each of the 3 regimens. There were also no differences in
adverse event frequency or resistance, and tubular secretion
issues were the same. (Gallant JE, et al. Elvitegravir/cobicistat/emtricitabine/tenofovir DF (E/C/F/TDF) demonstrates comparable efﬁcacy and favorable tolerability to
efavirenz (EFV)/FTC/TDF and to ritonavir-boosted atazanavir (ATV + RTV) plus FTC/TDF in subjects 50 years
and older at week 96. H-1459).
 Elvitegravir/cobicistat + TDF/FTC may be an option
for patients who cannot tolerate EFV, but overlapping metabolic pathways could have pharmacokinetic effects that
limit switching. EFV is a CYP3A and UGT inducer, and
is primarily metabolized by CYP2B6; elvitegravir is
metabolized by CYP3A and UGT1A1/3; and cobicistat
inhibits CYP3A. Virologic suppression was assessed in
14 subjects with HIV infection who switched from EFV
+ TDF/FTC to elvitegravir/cobicistat + TDF/FTC. Pharmacokinetics was assessed in 32 healthy subjects who
received a 1-week treatment with elvitegravir/cobicistat +
TDF/FTC, followed by a 1-week washout, a 2-week treatment with EFV + TDF/FTC, and then a 5-week treatment
with elvitegravir/cobicistat + TDF/FTC. All HIV-infected
subjects achieved viral loads under 50 copies/mL, which
were maintained in 12 of 14 patients by week 24 after
switching. In the pharmacokinetic study, elvitegravir exposures 2 weeks after switching were lower relative to those
at steady-state prior to switch; however, trough concentrations were several fold above the range associated
with signiﬁcant antiviral activity (Cohen C, et al. Switch
from efavirenz/emtricitabine/tenofovir DF to elvitegravir/
cobicistat/emtricitabine/tenofovir DF: efﬁcacy and pharmacokinetics. H-658).

The Beginning of the End for EFV?
When new drugs enter the arena and comparisons start
being made in clinical trials, the agent that does not stand up
quickly falls out of favor. The SINGLE study showed that
DTG is superior to EFV, and the withdrawal events are worse
with EFV. Even with a booster, lipid levels with EFV are
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worse. The EFV label includes a warning about teratogenicity
in monkeys, and WHO recommends monitoring of EFV in
pregnancy. Patients may stay on EFV as part of a clinical trial,
but then they want to stop when they realize all the possible
side effects.

Abstracts Spotlight: Dolutegravir

 The SAILING18 and VIKING-319 studies evaluated
the efﬁcacy and tolerability of DTG-based regimens in
ART-experienced subjects who were either integrase
inhibitor-naive or integrase inhibitor-resistant, respectively. In SAILING, one third of the study subjects were
women and 42% were African American. The median age
was 43 years, with 6 years of treatment experience. DTG
50 mg once daily was found to be superior to RAL
400 mg twice daily in the overall study population as well
as in women and African American subjects. There was
no difference between the arms for subjects older than
50 years, though the sample size small. Discontinuation
was rare and there were low rates of adverse events that
led to withdrawal. In VIKING-3, the study population
had a median age of 48 years, was 25% women and
25% African American, had advanced disease (50 subjects has an AIDS diagnosis), and were highly treatment
experienced. Nearly 75% had resistance to an NNRTI,
and 79% had resistance to 2 or more NRTIs. Subjects
were treated with DTG 50 mg once or twice daily while
continuing the failing regimen through day 10, at which
point the background regimen was optimized. At week
24, 69% had achieved a viral load of ,50 copies/mL.
Baseline integrase resistance was a predictor of response,
but there was no difference in efﬁcacy by age, race, or
gender. Again, discontinuation was rare, with low rates of
adverse events leading to withdrawal. Thus, DTG was
highly effective across gender, race, and age subgroups
(Hagins D, et al. Dolutegravir in key demographic subgroups of treatment-experienced HIV-infected populations. H-1460).
 In the SINGLE trial, DTG was found to be superior to
EFV20 and in the SPRING-2 trial, DTG was noninferior to
RAL with no treatment-emergent integrase inhibitor resistance.21 The FLAMINGO trial (NCT01449929) is an
ongoing, multicenter, open-label, randomized, phase 3
study comparing DTG to DRV/r in treatment-naïve adults
with viral loads $1000 copies/mL and no primary mutations. Subjects were randomized 1:1 to DTG 50 mg once
daily or DRV/r 800/100 mg twice daily with investigatorselected TDF/FTC or ABC/3TC NRTI backbones. The
subjects were stratiﬁed by HIV RNA (cut-point viral load
of 100,000 copies/mL) and NRTI choice. At the 48-week
analysis, the study included 484 subjects (242 in each
arm), 15% women and 25% African American, with
a median age of 34 years. Approximately 25% of subjects
had viral loads above 100,000 copies/mL and one third
were receiving the ABC/3TC backbone. At week 48, 90%
of subjects in the DTG arm and 83% of subjects in the
DRV/r arm had viral loads of ,50 copies/mL; demonstrating statistical superiority of DTG (P = 0.025).
 2013 Lippincott Williams & Wilkins
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Superiority was driven by a greater discontinuation rate
due to adverse events in the DRV/r arm (1% vs 4%) as
well as a better response rate in subjects with a high viral
load. There was a similar response in those with viral
loads under 100,000 copies/mL, and the NRTI backbone
did not have an effect on viral response. Median CD4
increases were similar (210 cells/mL). Two subjects in
each arm had virologic failure on treatment, but did not
develop integrase inhibitor resistance mutations. Subjects
on DTG had fewer grade 2 or higher LDL values. The
most common adverse events were diarrhea (DTG 17%,
DRV/r 29%), nausea (16%, 18%), and headache (15%,
10%). There was 1 serious drug-related event in DTG
arm, but no deaths. Higher creatinine kinase levels were
seen in patients in the DTG arm (due to inhibition of
tubule transport) vs the DRV/r arm. [Feinberg J, et al.
Once-daily dolutegravir (DTG) is superior to darunavir/
ritonavir (DRV/r) in antiretroviral naive adults: 48 week
results from FLAMINGO (ING114915) H-1464a].

Other Issues When Choosing What to Start:
Drug Interactions
As HIV patients live longer, there is a higher likelihood
that they are also receiving concomitant medications for
various chronic diseases. There are also more cases of older
HIV patients who also have cancer; drug interactions with
anti-cancer medications are not included in any studies, so
there are few data available. There is evidence that the RTV
booster can inhibit anti-cancer drug efﬁcacy, and that there
are greater anti-cancer drug side effects when given with
lopinavir (LPV)/r. Hepatitis B patients need to be treated with
a TDF/FTC backbone to avoid drug interactions. It is
becoming more important to have a full medical and
medications history before choosing an ARV agent.
Knowing resistance at baseline is also critical, and if
this information not available, it is important to start with
a boosted PI. There are also concerns about the NNRTIs:
using RPV in patients with high viral loads, nevirapine (NVP)
efﬁcacy based on a CD threshold, and the lack of data for
etravirine (ETR) in treatment-naive patients.

Abstracts Spotlight: ART in Cancer

 The ARV regimens used and their efﬁcacy were assessed in a retrospective analysis of 154 HIV-positive patients receiving cancer treatment at the MD Anderson
Cancer Center over an 11-year period. Most of the patients
were male (80%), white (51%), and had hematologic
malignancies, primarily non-Hodgkin lymphoma. NRTIs
were combined with PIs, NNRTIs, and/or the integrase
inhibitor RAL. Patients receiving high-dose steroids, topoisomerase inhibitors, alkylating agents, or antimetabolites
were more likely to receive RAL. Combinations that
included PIs were the least effective, with multiple regression analysis indicating that integrase inhibitor-containing
regimens were 6 times more likely to be effective at 6
months of treatment and NNRTI-containing regimens were
 2013 Lippincott Williams & Wilkins

9 times more likely to be effective at 6 months of treatment.
A greater number of patients receiving PIs experienced side
effects. (Torres HA, et al. Efﬁcacy and safety of antiretrovirals in HIV-infected patients with cancer. H-1255).

First-Line Failure With NNRTIs: What to Do?
Dr. Bernard Hirschel (University Hospital in Geneva,
Switzerland) described the mechanisms of resistance to
NNRTIs.22 For drug sensitive virus, NNRTIs bind to a site
adjacent to the DNA polymerization site and block DNA
replication. In resistant virus, NNRTIs can no longer bind
to this site and replication is permitted. The main NNRTI
mutations are K103N (EFV) and Y181C mutations (NPV).
In developing countries, the NNRTI drug supply is inconsistent, and the only way to avoid resistance is to avoid using
NNRTIs in treatment regimens. Does the frequency of resistance increase in untreated patients after introduction of
ART? Gupta et al tested samples worldwide and did not ﬁnd
a strong correlation; however, they did ﬁnd that NNRTI
mutations are driving the increased resistance after ARV
agents are introduced.23 Approximately 6% of HIV samples
from West Africa have NNRTI resistance mutations.
What about developed countries? The Swiss HIV
cohort study has 20 years of data. On-treatment, acquired
resistance is decreasing in treatment-experienced patients
taking NRTIs, and the same is true for PIs, but resistance to
NNRTIs is decreasing less fast. In treatment-naive patients,
transmitted drug resistance is stable for NRTIs and PIs, but
after an initial increase, the frequency of NNRTI resistance
decreased. The rate is approximately 6% now, similar to what
is seen in West Africa.
These studies do not reﬂect the introduction of second
generation NNRTIs. RPV was studied in the ECHO and
THRIVE phase 3 studies and found to have equivalent efﬁcacy
to EFV, but patients in the RPV group experienced viral failure
caused by resistance whereas patients in the EFV group failed
because of side effects.24 The emergence of NNRTI mutations
in patients with detectable viral loads despite treatment were
seen in the Swiss HIV cohort study. How fast is the loss of
genotypic activity, which mutations are seen, and what are the
risk factors for early accumulation of mutations? In one study,
resistance within 3 months occurred in 45% of patients taking
NNRTIs vs 3% of patients taking a boosted PI.25 If a patient
develops resistance, it may be possible to replace a ﬁrst generation NNRTI with a second generation NNRTI, but there are
few data to support this approach. In the SPIRIT study, 1
patient with a history of EFV use had the K103N mutation
but maintained susceptibility to RPV.26
If an NNRTI is replaced with a PI, should the NRTI
backbone remain the same? The STAR27 and EARNEST28
trials showed that patients who were switched to boosted PI
monotherapy were less likely to reach viral loads of ,50
copies/mL than patients who received a second-line boosted
PI with NRTIs. Therefore, it is recommended that NRTIs are
kept because the PI monotherapy is inferior, there is little
resistance to PIs, and thus far, there is no evidence of an
advantage to using alternative NRTI-sparing regimens.
|
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In terms of economic limitations, the cheapest ﬁrst-line
NNRTI drug combination is NVP + AZT/3TC, followed by
EFV + TDF/3TC, and EFV + TDF/FTC. Second-line combinations include ATZ/r + 3TC/TDF, LPV/r + TDF/FTC, and
RAL + TDF/TFC, and the most expensive (third-line) option
is RAL/DRV/ETR. Boosted ATZ and LPV, preferably combined with NRTIs, are the only realistic options for secondline therapy.
RPV + TDF/FTC is competitive, and as generics
become available, it will become more widely used. RPV will
have an impact on regimen choice worldwide, and it is potentially cheaper and its use builds on its success in developed
countries. However, based on the results of the ECHO and
THRIVE studies, resistance to NRTIs is likely after virologic
failure on RPV.29

Abstracts Spotlight: Rilpivirine

 STAR is an open-label, 96-week study evaluating the
safety and efﬁcacy of the once-daily, single-tablet regimen of RPV + TDF/FTC compared with EFV + TDF/
FTC in treatment-naive HIV-infected patients. In a subanalysis of females included in the STAR study (n = 28
RPV arm; n = 28 EFV arm), 78.6% in the RPV arm
and 60.7% in the EFV arm achieved virologic success
(,50 copies/mL) at week 48. CD4 count increased by
188 cells/mL in the RPV group and 196 cells/mL in the
EFV group. One subject in each treatment arm had
NNRTI resistance mutations. The frequency of treatment-emergent adverse events and grade 3 or 4 laboratory
abnormalities was similar in both treatment arms, with
2 subjects in the RPV arm and 3 subjects in the EFV arm
discontinuing due to adverse events. EFV was associated
with greater changes in lipid levels than RPV (Brinson C,
et al. Star: Virologic Outcomes and Safety in Art-Naive
Adult Females for Single-Tablet Regimen Rilpivirine/
Emtricitabine/Tenofovir Df Compared to Efavirenz/
Emtricitabine/Tenofovir Df at Week 48. H-655).
 The ECHO, THRIVE, and STAR phase 3 clinical
trials demonstrated efﬁcacy of RPV in treatment-naive
patients. Comparatively little is known about the efﬁcacy
and safety of RPV in treatment-experienced patients. A
total of 147 patients (82% male, median age 46 years,
median 7 years ART, 88% viral load ,50 copies/mL,
median CD4 630 cells/mL) were switched to an RPVbased regimen. Most patients (97%) were receiving a combination of 2 NRTIs plus a third agent at screening, and
most switched to RPV to simplify their treatment regimen
(62%) or because of treatment-related adverse events
(36%). At month 6, 133 patients remained on RPV, of
which 52% patients were suppressed, 4% had virologic
failure, and 44% had no data. In the LOCF analysis, 80%
were suppressed, 5% had virologic failure, and 16% had
no data. Genotypic resistance tests identiﬁed emergent
NNRTI and NRTI resistance mutations in 1 of the 7
patients with virologic failure at 6 months. Adverse events
were reported by 30% of patients, with 8 patients (5%)
discontinuing RPV because of adverse events. One patent
had adverse events that led to hospitalization (hepatitis,
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rash, vertigo, and sleep disturbance). The most common
grade 2–4 AEs were neuropsychiatric, followed by gastrointestinal issues, and rash. The median increase from
baseline in plasma creatinine was 7 mmol/L (P , 0.0001).
The lipid proﬁle improved slightly, with median decreases
in total cholesterol, HDL, LDL, and TG of 0.46 mmol/L,
0.07 mmol/L, 0.17 mmol/L, and 0.3 mmol/L, respectively
(Gazaignes S, et al. Efﬁcacy and safety of rilpivirinebased regimens in treatment-experienced HIV-1 infected
patients: a prospective cohort study. H-663c).
 The SPIRIT trial was a 48-week, phase 3 study examining the safety and efﬁcacy of switching virologically
suppressed HIV-infected subjects from a boosted PI-based regimen (+2 NRTIs) to a simpler, once-daily, single-tablet regimen of RPV + FTV/TDF. Patients were
randomized 2:1 to an immediate switch (n = 317) or
a delayed switch (n = 159) at week 24. Overall, the
RPV-based regimen was noninferior to the boosted PI
regimen at 24 weeks, and at 48 weeks, viral loads
remained under 50 copies/mL for 89% of subjects in the
immediate switch arm and 92% of subjects in the delayed
switch arm. For the Black subgroup (n = 82), virologic
suppression was achieved by 95% of subjects in the RPV
arm and 91% of subjects in the PI arm; and suppression
was sustained at 48 weeks in 89% of subjects in the
immediate switch arm and 95% in the delayed switch
arm. Similar rates of grade 3 or 4 adverse events in Black
subjects were seen with both regimens at 24 weeks and in
the immediate and delayed switch groups at 48 weeks.
(Mounzer K, et al. SPIRIT: simplifying to rilpivirine/
emtricitabine/tenofovir Df single-tablet regimen from
boosted protease inhibitor regimen maintains HIV suppression in the Black subgroup. H-656).
 Both EFV and NPV induce RPV metabolism; in patients switched from an EFV-based to an RPV-based regimen, there is a transient decrease in RPV with no clinical
effect. The effect of switching from an NPV-based to an
RPV-based regimen was determined in 32 virologically
suppressed subjects on NVP + TDF/FTC. The ability to
maintain viral loads ,50 copies/mL and the pharmacokinetics of RPV were assessed at week 1, 2, 4, and 12 after
switching to RPV + TDF/FTC. The study subjects
included 26 males and 6 females who had been taking
NPV for a median of 53 months prior to switching. Viral
loads had been maintained at ,50 copies/mL for a median
76 months, and the median baseline CD4 cell count was
729 cells/mL. At 12 weeks after switching to the RPVbased regimen, all subjects had maintained viral load
suppression. One subject discontinued at week 1 for
RPV-associated insomnia. No other signiﬁcant clinical
or laboratory events were reported. NVP had a short and
limited inductive effect on RPV metabolism that was not
clinically signiﬁcant, as all subjects remained virologically
suppressed through 12 weeks. (Allavena C, et al. Switching
from tenofovir disoproxil fumarate/emtricitabine (TDF/
FTC) + nevirapine (NVP) to TDF/FTC/rilpivirine single
tablet regimen (STR) in virologically suppressed, HIV-1
infected subjects. H-657).
 2013 Lippincott Williams & Wilkins
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ART: A CASE-BASED CHALLENGE
In an interactive session developed in Cooperation with
IAS-USA, Drs. Judith S. Currier (UCLA, Los Angeles, CA);
Joseph Eron Jr. (University of North Carolina, Chapel Hill,
NC); Joel E. Gallant (Southwest CARE Center, Santa Fe,
NM); Roy Gulick (Weill Medical College of Cornell
University, New York, NY); and Susanna Naggie (Duke
Clinical Research Institute, Durham, NC) presented and
discussed illustrative case studies on what ARV regimen to
start, when to start it, when to change a regimen and what to
change it to, and what regimens to choose for patients with
HCV coinfection. Each attendee was given an automatic
response system keypad to give their input on how each
patient should be managed.
The majority of the session attendees were medical
doctors, primarily in infectious disease, as well as pharmacists, lab workers, researchers, and nurses. Most of the
attendees who provide care to HIV-infected patients had
been doing so for more than 10 years.

What to Start?
• 49-year-old executive diagnosed 5 years ago, but has
been reluctant to start ART.
• CD4 count is 310 cells/mL, viral load is 156,000 copies/mL.
• Diabetes, proteinuria, hyperlipidemia, smoker.
• Liver enzymes are normal.
• Reports adherence to the medications he does take, but
wants to keep his regimen simple.
Which NRTI backbone? Approximately 40% chose
TDF/FTC, 50% chose ABC/3TC, and almost no one chose
either AZT or an NRTI-sparing regimen. There is a wealth of
data on TDF, but there may be a contraindication or at least
a need for close monitoring in this patient because of his renal
impairment. There is some controversy about the risk of myocardial infarction (MI) with ABC, which may not be the best
choice because he has multiple cardiovascular risk factors.
However, most MIs in clinical trials were seen in treatmentexperienced patients. The SINGLE trial showed that DTG
added to ABC was also effective.20 He might be the unusual
patient who needs an NRTI-sparing regimen, but there are
few data on patients like this one.
If an NRTI-sparing regimen is chosen, which one?
More than 50% of respondents chose a boosted PI plus
RAL. Another option might be a twice-daily regimen with
an NNRTI and RAL. Unfortunately, there are no currently
accepted NRTI-sparing regimens because the clinical trials
have been plagued with issues such as low patient numbers
and high toxicity. There are 3 fully powered studies underway: NEAT (NCT01066962), MODERN (NCT0134563),
and ACTG5303 (NCT01400412), as well as the recently
completed GARDEL study (NCT01237444). NEAT is an
open-label randomized trial comparing DRV/r + TDF/FTC
vs DRV/r + RAL. It is fully enrolled and has not been stopped
yet, so that is promising. DTG and a boosted PI might also be
 2013 Lippincott Williams & Wilkins

an option. The MODERN study is a randomized, doubleblind trial comparing DRV/r + MVC vs DRV/r + TDF/
TFC. Finally, ACTG5303 is comparing the effects of MCV
+ DRV/r + FTC and DRV/r + TDF/FTC. The GARDEL
study compared LPV/r/3TC vs NRTI-based regimens.
• 35-year-old woman diagnosed 5 years ago.
• History of multiple hospitalizations, substance abuse,
bipolar disorder, and depression.
• CD4 count 35 cells/mL, viral load 213,000 copies/mL.
• Released from hospital but still taking cocaine.
• Given mood stabilizers and prescribed adherence and
psychiatric counseling, drug abuse counseling.
Do you start this patient on ART? Most of the respondents said yes; of these, one third would start treatment
immediately, another third would start her if she returns to
the clinic in 2–4 weeks, and the ﬁnal third would start treatment after she sees all of her counselors. Although it would
be interesting to hear from her counselors, it may be too
risky not to start her immediately. There is no guarantee that
she will come back to the clinic. A great deal of support
needs to be in place to start her and then keep her on her
medications. Even if she takes half her medication, it will
prolong her survival.
What third agent would you use when you do start her?
Approximately 40% of respondents chose a boosted PI, 15%
each for elvitegravir/cobicistat/TDF/FTC, DTG, or RAL. A
boosted PI is taken once a day and you want to choose a regimen with the highest barrier to resistance because her adherence is likely to be low. All boosted PIs have data showing no
resistance. DTG is also promising and it has few side effects,
so it might help with adherence. Tolerability might be really
important for a patient like this too. All you need is some
intolerance to the boosted PI and she will stop taking it. A
single-tablet regimen might also go a long way towards
ensuring adherence for this patient.

When to Start?
• 32-year-old accountant comes into the clinic to discuss
HIV treatment options.
• Has been HIV negative every year since diagnosis.
• All labs are okay, viral load 47,000 copies/mL, CD4
count 835 cells/mL.
Would you start treatment? Approximately 60% of respondents said yes, 20% said no, and 20% said it would
depend. The guidelines all say to start treatment early with
CD4 counts ,750 cells/mL, but there may be other reasons to
delay, such as evidence of coinfection. You also can’t make
assumptions about adherence. There are slight differences
between guidelines with regard to the CD4 count at which
treatment should be initiated: the US DHHS guidelines recommend treating everyone, the BHIVA and the EACS
|
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guidelines recommend starting treatment once the CD4 count
falls under 350 cells/mL and WHO recommends starting
between 350 and 500 cells/mL. Why the differences? There
may be concerns about ARV toxicity, but new medicines are
well tolerated. Cost may be the key. Guidelines in the US do
not consider cost, just what is best for the patient. If cost was
not an issue, everyone would be treated. The issue of prevention is getting bigger though, so that may change.
• The patient says he will think about starting treatment
and comes back in for a follow up in 3 months.
• His physical is still normal, his viral load is 53,000
copies/mL and CD4 count is 842 cells/mL.
• BUT he says he met someone who is HIV negative and
he wants to protect his new partner.
Would you start treatment? More than 90% of the
attendees responded “yes.” His load went up and CD4 went
down, but perhaps the audience responses reﬂect the patient’s
desire to start treatment. We focus on speciﬁc partners as
opposed to all partners, but the risk is there no matter what.
When asked whether they would start treatment if the patient
was a heterosexual woman, those responding “yes” decreased
to 86%, perhaps because of the perception that male-to-female
and male-to-male transmission is more common than femaleto-male transmission.
HPTN 052 is a randomized trial evaluating the effectiveness of ART in preventing transmission of HIV in
discordant couples. The study included 1763 discordant
couples, 97% were heterosexual. There were 28 cases of new
infections in those couples who did not start early ART and 1
case in those who did.30 These ﬁndings have driven recommendations by BHIVA and EACS that if a patient expresses
interest in starting ART, then they should be given treatment.
• The patient agrees to start ART, and at a follow up 3
months later has a viral load of 2350 copies/mL.
• He asks about PrEP to protect his partner further.
Would you give the partner PrEP? Responses were
32% yes, 47% no, and 21% maybe. The panel expressed
concern about the high viral load and that it may be a sign
that the patient is not adherent. PrEP might be overkill, but it
might be a good idea until you ﬁgure out why his viral load is
still high (a belt and suspenders approach). Once the viral
load is suppressed, there would be no additional beneﬁt of
treating the seronegative partner.
The iPrEx study was the ﬁrst randomized controlled
trial of PrEP and reported a 44% reduction in HIV infection
rate among HIV-negative MSM who took TDF/FTC daily.31
The option of PrEP would need to be discussed with partner
separately. If they are in a monogamous relationship, then
you should probably wait on starting PrEP. If the partner
is not monogamous, then there may be a beneﬁt of PrEP,
though it will need to outweigh the potential side effects of
the ARV drugs. In HPTN052, there were 40 incident cases of
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HIV but only 29 were linked genetically to the partner,32
meaning that they were infected by someone other than their
partner. There are very few data on PrEP in women in serodiscordant couples.

When to Switch?
• 43-year-old African American woman, asymptomatic,
started on prophylaxis EVF + TDF/FTC.
• Viral load is consistently ,20 copies/mL, but CD4 cell
count is decreasing.
What would you do for a patient who has virologic
suppression but the CD4 cell count is not coming up? You
could change EFV to RAL or a boosted PI. You could add
RAL or MCV. Even though you might want to do something,
the data do not suggest that any of these options would make
a difference. It may be more important to ﬁrst ﬁgure out why
it is happening. She could have lymphoma or a myeloproliferative disorder. Liver disease, HIV2 infection, and HCV
infection are also possible causes. When all regimens are
compared, EVF + TDF/FTC has the worst CD4 response,
so perhaps her response is not surprising. You might see
a difference if you switched out EFV with RAL or a boosted
PI in a new patient, but an experienced patient may not have
the same response.
In the DHHS and IAS-USA guidelines, there is no
consensus for adding or switching treatments in patients who
have viral suppression without improvement in CD4. What
are the clinical implications? There is a risk of increased
morbidity and mortality based on evidence from the
ATHENA cohort of more than 6000 people with viral loads
,50 copies/mL. The study found that CD4 counts below 200
cells/mL had a higher risk of serious non-AIDS clinical events
than those with CD4 counts above 400 cells/mL.33 These data
give pause about whether or not to make a switch, but there
are no data on what to switch to, and no immune-based therapies, such as interleukin (IL)-7, have shown any beneﬁt. The
best thing might be not to transmit anxiety to the patient, look
for things that are potentially correctable, and rely on the
tincture of time to bring things around.

What to Switch to?
• 32-year-old man is receiving RAL + TDF/FTC to avoid
PI and EFV side effects.
• CD4 count is 643 cells/mL and viral load is low.
• He reports no problems taking the twice daily regimen.
• The patient comes in for a reﬁll.
What do you do? The majority of respondents would
continue with the current regimen, 35% would inform him of
new once-daily regimens, and 7% would recommend that he
switch to a once-daily regimen. There are more alternatives to
PIs and EFV now, but his regimen is not toxic, it is
 2013 Lippincott Williams & Wilkins
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recommended in guidelines, and he is doing ﬁne. Toxicity,
convenience, and virologic failure are reasons to switch. Even
if the ﬁeld is going toward once-a-day regimens, there may be
other reasons not to switch, for example, insurance co-pays.
Some patients get into a rhythm with the twice-a-day dosing
and they do not want to switch.
If the patient was interested in switching, what would
you switch him to? The audience responses were: elvitegravir/
cobicistat/TDF/FTC—23%; RPV + TDF/FTC—24%; DTG +
ABC/3TC—16%; and DTG + TDF/FTC—31%. Comparing
elvitegravir/cobicistat/TDF/FTC and RPV + TDF/FTC, both
are once a day, but only the ﬁrst is a single pill. It is important
to discuss the details of each regimen, when it can be taken,
with or without food, what (new) side effects are possible.
• 45-year-old man receiving EFV + TDF/FTC has had
a suppressed viral load for 5 years.
• Comes in describing recent depression, low libido.
Do you change the regimen? Start an antidepressant?
Refer him for a mental health evaluation? When the patient
was taken off EFV, everything resolved quickly. In this case,
the patient had no mental health history, suggesting that his
symptoms were related to the long-term neuropsychologic
effects of EFV.34

Treating Coinfection
• 55-year-old man with HIV/HCV coinfection.
• Was receiving EFV + TDF/FTC, but switched to RAL +
TDF/FTC.
• Viral load is suppressed, CD4 is 22% and 250 cells/mL.
• HCV is undetectable.
• Elevated liver enzymes.
What do you do? Most respondents wanted to stage the
disease with FibroScan. This was just FDA approved in the
US 6–8 weeks ago and is not yet widely available, so staging
is more likely to be performed using at least 2 biomarkers to
rule cirrhosis in or out, followed by liver biopsy if necessary.
Staging this patient is less about determining whether he
needs immediate treatment and more about being prepared
for whether he will need lifelong care for liver disease.
Coinfected patients have a higher risk of cirrhosis than
those with HCV infection alone. HCV can be treated with PIs,
NS5A inhibitors, or NS5B polymerase inhibitors, and there
are many treatment options coming down the pipeline. This
patient might not need immediate treatment, but some
respondents indicated they would start treatment with
a ﬁrst-wave PI plus PegIFN/RBV. Most likely, new medications are going to be IFN-sparing, rather than IFN-free. The
ﬁrst IFN-free therapy for HCV genotype 1 infections will not
be approved by the FDA until 2014, but in the meantime,
guideline recommendations are needed that can help overcome the lack of FDA indications. Telaprevir and boceprevir
have been used off-label for HIV/HCV coinfection in the US,
 2013 Lippincott Williams & Wilkins

but the cost may be prohibitive. We have to ask if the patients
actually need it or just want it.
Length of treatment and efﬁcacy, as well as cost and
access, drive the choice of treatment. Simeprevir and sofosbuvir
are on deck to be approved in December 2013. The SPARE
phase 2 trial demonstrated efﬁcacy of sofosbuvir against
genotype 1 HCV1 in treatment-naïve patents, and the NEUTRINO clinical trial (NCT0164164) subsequently evaluated sofosbuvir with PegIFN/RBV in treatment-naïve genotype 1, 4, 5,
or 6 HCV. Sofosbuvir is currently being studied in coinfected
patients in 2 phase 3 studies (NCT01667731, NCT01783678),
and will likely be a good option for difﬁcult-to-treat patients,
such as those with cirrhosis, posttransplant, African Americans
and Latinos, and patients with depression who have failed IFN. It
may be used as a second-line treatment after IFN. Simeprevir is
being studied for the treatment of genotype 1 HCV in combination with PegIFN and RBV (QUEST 1 & 2; NCT01846832) and
the combination of sofosbuvir (pan-genotype), simeprevir
(genotype 1), and RBV is being evaluated in the COSMOS
study. Daclatasvir is the other HCV treatment expected in
2014 and has been studied in combination with RBV and with
simeprevir (NCT01628692, NCT01938625).

Abstracts Spotlight: HIV/HCV Coinfection

 A retrospective study was conducted in 61 patients
with HIV/HCV with undetectable HIV viral loads and
CD4 counts of .200 cells/mL who had received PegIFN/RBV alone or with telaprevir. A greater number
of patients who telaprevir achieved SVR compared with
those on PegIFN/RBV alone (87.5% vs 20%, respectively) (Deeb K, et al. Clinical characterization of HIV/
HCV co-infected patients treated with direct acting antiviral agents. H-1267).
 Pharmacokinetics and drug interactions between the
single-pill elvitegravir/cobicistat/TDF/FTC regimen for
HIV and telaprevir (approved for use in combination with
PegIFN/RBV for treatment of genotype 1 HCV infection)
were examined in 16 healthy adult subjects. Subjects were
treated for 10 days with telaprevir 750 mg 3 times a day
plus increasing concentrations of elvitegravir/cobicistat/
TDF/FTC once a day; elvitegravir/cobicistat/TDF/FTC
once daily; or telaprevir 3 times a day. Pharmacokinetic
assessments were performed on the ﬁnal day of each
treatment. All treatments were generally well tolerated
and all subjects completed the study. Compared to the
single treatments, there were no clinically meaningful
changes in pharmacokinetic parameters for elvitegravir,
cobicistat, TDF, FTC, or telaprevir when given as a combination. These data suggest that no dose adjustment is
necessary when elvitegravir/cobicistat/TDF/FTC is coadministered with telaprevir for HIV/HCV coinfection (Custodio JM, et al. Lack of clinically relevant drug
interactions between elvitegravir/cobicistat/emtricitabine/
tenofovir disoproxil fumarate and telaprevir. A1576).
 Patients with baseline liver biopsy with METAVIR
scores of F0 to F2 were selected from the GESIDA 3603
study cohort to determine the clinical beneﬁts of sustained
viral response (SVR) in HIV/HCV coinfection at less
|
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advanced stages of ﬁbrosis. A total of 695 patients were
followed for 5 years, starting at the time of IFN/RBV
discontinuation. An SVR was achieved by 39% of patients
and was associated with reduced liver-related mortality,
decompensation, and HIV progression (Berenguer et al.
Hepatitis C eradication reduces liver decompensation,
HIV progression, and death in HIV/HCV-co-infected patients with non-advanced liver ﬁbrosis. H-1527).
 A retrospective analysis of 740 patients with genotype
2 or 3 HCV and HIV coinfection identiﬁed variables
associated with SVR. A total of 65.7% of patients
achieved SVR, which was not related to HIV coinfection,
HCV RNA levels .500,000 IU/mL, or treatment with
PegIFN. Variables related to poor outcomes included
early termination of PegIFN treatment (P = 0.001) and
reduction in RBV dose (P = 0.006). High baseline platelet
counts correlated with SVR (P = 0.0001) (Nasta P, et al.
Higher rate of sustained virological response in patients
with HCV genotype 2 or 3 infection regardless of HIV
infection. H-1528).

Antiretroviral Drugs in the Pipeline
Dr. Daniel R. Kuritzkes from Brigham and Women’s
Hospital at Harvard Medical School in Boston, MA asked
“Why do we need new drugs?” The answer: primarily because
the currently available ARV agents have side effects, potential
long-term toxicity, and carry a risk of resistance, and there is
a need for simpler regimens with less frequent dosing. New
ARV agents in 4 different classes are in various stages of testing.

Novel Entry Inhibitors
HIV binds to CD4 cells via the coreceptor CCR5/
CXCR4, leading to virus/cell fusion.35 BMS-663068 is a prodrug of an attachment inhibitor (BMS626529) that binds to the
virus envelope. The prodrug was pursued because it was found
to have better PK properties with a spectrum of activity in the
low nM range, and synergistic or additive antiviral effects in
combination with 19 marketed ARVs. The BMS AI438-006
Study examined 5 doses in treatment naive or experienced
patients.36 For all subjects, there was an average 1.5 log decline
in plasma HIV-1 RNA after 8 days of dosing, then virologic
rebound. Genotypic testing may be needed to determine who
will beneﬁt from the drug, and resistance is also a concern. The
agent was well tolerated, with no discontinuations.
The CCR5 antagonist cenicriviroc (CVC) is an oral
CCR5/CCR2 receptor antagonist that inhibits MCP-1 binding.
It has a long half-life and few drug–drug interactions; it is
metabolized by CYP p450 system but is not a known inhibitor
or inducer. It is synergistic in vitro with all other ARV classes.
The CVC202 study had 3 treatment arms—100 mg CVC, 200
mg CVC, and EFV—and viral load was assessed at 24 and 48
weeks.37 Viral load of ,50 copies/mL was reached in 76% of
patients in the CVC 100 mg arm, 73% in the CVC 200 mg
arm, and 71% in the EFV arm. CVC was well tolerated, with
fewer adverse events than the EFV arm. MCP-1 levels
increased because it was being blocked from binding the

10

|

CCR5 coreceptor, whereas sCV14 decreased. It is not clear
whether there are any clinical beneﬁts related to these effects.

Novel NRTIs
Tenofovir alafenamide (TAF) is a prodrug of tenofovir
that is absorbed and converted into mature drug; therefore
lower doses of TAF are able to elicit the same effect as higher
doses of TDF. There is more intracellular TAF than TDF in
peripheral blood mononuclear cells (PBMC) despite lower
dosing; the hope is that lower exposure will lower toxicity. In
a phase 2A study, patients were randomized to receive TAF
or TDF in a regimen including elvitegravir, cobicistat, and
FTC.38 At 24 weeks, 87% of patients in the TAF arm and
90% of patients in the TDF arm had achieved viral loads of
,50 copies/mL. Week 48 study data were presented at this
conference.

Abstracts Spotlight: The “New” Tenofovir

 In a phase 2 study, 150 treatment-naive adults were
randomized to once-daily treatment with either TAF
(n = 112) or TDF (n = 58) combined with elvitegravir,
cobicistat, and emtricitabine. At 48 weeks, the virologic
response the same for both regimens (88%) by snapshot
analysis. No subjects in the TAF arm developed resistance, compared with 2 subjects in TDF arm. Adverse
events occurred in 21% of subjects in the TAF arm and
12% in the TDF arm. Nausea was the most common
adverse effect. Grade 3 or 4 abnormalities were reported
in 25% of subjects who received TAF vs 17% with TDF.
Increases in creatinine kinase and decreases in glomerular ﬁltration rate (GFR) were more pronounced in subjects in the TDF arm, suggesting that TAF may have
fewer effects on kidney function. Markers of tubular
toxicity were also lower in subjects who received TAF.
Changes in bone mineral density at the spine and hip, as
well as bone turnover markers P1NP and CTx, were also
less in the TAF vs TDF group [Sax P, et al. 48-week study
of tenofovir alafenamide (TAF) versus tenofovir disoproxil
fumarate (TDF), each in a single tablet regimen (STR) with
elvitegravir, cobicistat, and emtricitabine (E/C/F/TAF vs
E/C/F/TDF) for initial HIV treatment. H-1464d].
 The effects of a clinically relevant TAF concentration
(25 mg) on tenofovir diphosphate (TFV-DP) loading
and cell viability were assessed in PBMCs and primary
osteoblasts. Cells were treated with 2-hour pulse incubations with washout to mimic in vivo TAF exposure. PIs
associated with bone mineral density decreases were
used as controls. A 2-hour pulse and washout of 200 nM
TAF achieved intracellular TFV-DP levels comparable to
those observed in vivo with a 25 mg dose of TAF. Comparable TFV-DP levels were achieved in primary osteoblasts with 3 days of daily 2-hour pulses at TAF
concentrations of 100–400 nM. No change in cell viability was observed in either primary osteoblasts or PBMCs
(Liu Y, et al. Lack of tenofovir alafenamide (TAF) effect
on primary osteoblasts in vitro at clinically relevant drug
concentrations. H-664).
 2013 Lippincott Williams & Wilkins
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Another new NRTI in the pipeline is BMS-986001,
a derivative of stavudine (d4T).39,40 Resistance differs from
other thymidine analogs: susceptibility is decreased with
M184V and TAMs and increased with K65R and L74V.
There is no effect of the Q151M mutation. This agent
has minimal effect on mtDNA polymerase. Results from
a phase 2a study were presented in 2012.41 HIV-1 RNA load
decreased a maximum of 1.25 log overall, with 1 log reduction across 4 doses by day 11. Larger studies are planned and
will need to demonstrate lack of toxicity.

Novel NNRTIs
New NNRTIs need to be effective across a wide range
of strains, have a favorable resistance proﬁle with a high
barrier to resistance and low cross resistance with other
nNRTIs, be well tolerated with few drug–drug interactions,
and simple to administer, either as a once-daily pill or a longacting parenteral. There are 5 approved NNRTIs; development of 3 new NNRTIs was recently stopped, leaving only
MK-1439 and AIC292. MK-1439 has a long half-life that
allows once-daily dosing and enhanced activity against
K103N, Y181C, and G190A mutants. HIV-1 RNA was
reduced 1.25 to 1.37 log after 7 days of treatment. MK1439 shows no central nervous system (CNS) toxicity and
was well tolerated in phase 1 studies.42 New data on drug
interactions with RTV and TDF were presented at this conference, as well as data on another investigational NNRTI,
AIC292.

Abstracts Spotlight: Investigational NNRTIs

 MK-1439 is a new NNRTI. Thus far, 148 subjects
have received single doses of MK-1439 up to 1200 mg,
and it has been well tolerated. MK-1438 25 and 200 mg
administered as monotherapy for 7 days led to a 1.3 log
reduction in HIV viral load. MK-1439 is metabolized by
CYP3A4 and may be affected by CYP3A4 inhibitors or
inducers. RTV is both an inhibitor of CYP3A and an
inducer of enzymes that metabolize MK-1439. The effect
of RTV and TDF on the pharmacokinetics of MK-1439
was assessed in 8 males in 2 ﬁxed-sequence studies. Subjects were given a single dose of 50 mg or 100 mg MK1439, followed by a 7-day washout, then were given
either (1) RTV 100 mg twice daily for 20 days with
administration of a single 50 mg dose of MK-1439 on
day 14, or (2) TDF 300 mg once daily for 18 days with
administration of a single 100 mg dose of MK-1439 on
day 14. One subject who received TDF discontinued due
to colonic diverticulitis judged to be not related to MK1439. All subjects reported at least 1 adverse event that
was mild or moderate and of limited duration; of these, 11
events in the RTV study and 4 events in TDF study were
deemed to be related to MK-1439. Coadministration of
RTV increased MK-1439 AUC 3.5-fold and C24hr 2.9fold, but increased Cmax only 30%. TDF had no clinically
meaningful effect on MK-1439 PK [Anderson MS, et al.
Effect of ritonavir (RTV) and tenofovir (TDF) on the
 2013 Lippincott Williams & Wilkins

pharmacokinetics of MK-1439, a novel HIV-1 non-nucleoside reverse transcriptase inhibitor (NNRTI). H-1462].
 AIC292 inhibits wild type HIV-1 at 1–2 nM, is well
tolerated in vitro in different cell lines, and has good
clinical isolate and subtype coverage. This study examined the antiviral effect of AIC292 in combination with
marketed ARV drugs. There was an additive or synergistic effect with all 2-drug combinations tried, and AIC292
was active against NNRTI-resistant HIV strains, including
those with K103N, Y181C, and G190A mutations.
Viruses that have the L100I mutation were hypersusceptible to AIC292. Development of resistance was slower
than other ARV agents, taking more than 35 days to
develop. AIC292 also showed potent antiviral activity in
an in vivo mouse xenograft model. AIC292 gelfoam was
applied for 5 days once or twice daily; the drop in viral
load with once-daily dosing compared favorably to that
achieved with twice-daily dosing of various marketed
drugs. Phase 1 studies are underway in 2 groups of 8
subjects. AIC292 was well tolerated up to 1400 mg and
had a mean terminal half-life of 20 hours, suggesting that
once-daily dosing in humans may be possible (Wildum S,
et al. Antiviral activity of AIC292, a novel next-generation HIV-1 nonnucleoside reverse transcriptase inhibitor.
H-1464b).

Long-Acting Formulations
With current ARV drugs, we are currently at an 80%
suppression rate, and that is the best we can do because of
various issues that make it difﬁcult for patients to regularly
come to the clinic—ongoing substance abuse, stressful life
circumstances, a sick child, or job or transportation issues.
If there was a way to deliver care more infrequently, we may
be able to improve suppression rate. Monthly dosing may be
the answer for those who cannot or do not come into the
clinic. New long-acting formulations currently under development have the potential to transform approaches to ART
and PrEP, but we will need policy changes to support this
change in care delivery.
Both GSK1265744 (a new integrase inhibitor) and
TMC278 (rilpiverine) are being formulated as nanosuspensions. This formulation increases the surface area and drug
dissolution rate such that there is 100% drug loading with
lower injection volumes. The drug is maximally saturated to
overcome volume limitations. It is possible to pack more active
agent in the nanosuspensions. In a study reported in Kuala
Lumpur in July, healthy volunteers received monthly or
quarterly intramuscular or subcutaneous injections of 800 mg
GSK1265744, and then plasma levels were measured.43 They
found that the drug persists in the circulation for approximately
12 weeks. The TMC278 formulation of RPV is also being
studied as a once-a-month injection. Preliminary safety studies
for each agent alone and coinjection have reported headache as
well as injection site reactions. There are nodules with intramuscular dosing in particular, and it is not clear if this will be
tolerated with monthly dosing. No one discontinued the trial
because of the site reactions, but it still raises some concerns.
|
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INDICATION AND USAGE
COMPLERA (emtricitabine 200mg/rilpivirine 25mg/tenofovir disoproxil fumarate 300mg) is indicated for use as a complete regimen for
the treatment of HIV-1 infection in antiretroviral treatment-naïve adult patients with HIV-1 RNA less than or equal to 100,000 copies/mL
at the start of therapy.
This indication is based on safety and efﬁcacy analyses through 96 Weeks from 2 randomized, double-blind, active controlled, Phase 3
trials in treatment-naïve subjects.
The following points should be considered when initiating therapy with COMPLERA:
t.PSFSJMQJWJSJOFUSFBUFETVCKFDUTXJUI)*73/"HSFBUFSUIBO DPQJFTN-BUUIFTUBSUPGUIFSBQZFYQFSJFODFEWJSPMPHJDGBJMVSF
(HIV-1 RNA ≥ 50 copies/mL) compared to rilpivirine-treated subjects with HIV-1 RNA less than or equal to 100,000 copies/mL
t3FHBSEMFTTPG)*73/"MFWFMBUUIFTUBSUPGUIFSBQZ NPSFSJMQJWJSJOFUSFBUFETVCKFDUTXJUI$% DFMMDPVOUMFTTUIBODFMMTNN3
BUUIFTUBSUPGUIFSBQZFYQFSJFODFEWJSPMPHJDGBJMVSFDPNQBSFEUPTVCKFDUTXJUI$% DFMMDPVOUHSFBUFSUIBOPSFRVBMUPDFMMTNN3
t5IFPCTFSWFEWJSPMPHJDGBJMVSFSBUFJOSJMQJWJSJOFUSFBUFETVCKFDUTDPOGFSSFEBIJHIFSSBUFPGPWFSBMMUSFBUNFOUSFTJTUBODFBOEDSPTT
resistance to the NNRTI class compared to efavirenz
t.PSFTVCKFDUTUSFBUFEXJUISJMQJWJSJOFEFWFMPQFEUFOPGPWJSBOEMBNJWVEJOFFNUSJDJUBCJOFBTTPDJBUFESFTJTUBODFDPNQBSFEUPFGBWJSFO[
t$0.1-&3"JTOPUSFDPNNFOEFEGPSQBUJFOUTMFTTUIBOZFBSTPGBHF

IMPORTANT SAFETY INFORMATION
BOXED WARNING: LACTIC ACIDOSIS/SEVERE HEPATOMEGALY WITH STEATOSIS and POST TREATMENT ACUTE
EXACERBATION OF HEPATITIS B
t Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have been reported with the use
of nucleoside analogs, including tenofovir disoproxil fumarate, a component of COMPLERA, in combination with
other antiretrovirals
t COMPLERA is not approved for the treatment of chronic hepatitis B virus (HBV) infection and the safety and
efﬁcacy of COMPLERA have not been established in patients coinfected with HBV and HIV-1. Severe acute
exacerbations of hepatitis B have been reported in patients who are coinfected with HBV and HIV-1 and have
discontinued EMTRIVA® (emtricitabine) or VIREAD® (tenofovir disoproxil fumarate), which are components
of COMPLERA. Hepatic function should be monitored closely with both clinical and laboratory follow-up for
at least several months in patients who are coinfected with HIV-1 and HBV and discontinue COMPLERA. If
appropriate, initiation of anti-hepatitis B therapy may be warranted
Please see additional Important Safety Information and Brief Summary of full Prescribing Information,
including BOXED WARNING, on the following pages.
NNRTI=non-nucleoside reverse transcriptase inhibitor.

Pregnancy
category

Lipid
profile

Single
tablet regimen
dosing*

*Taken with a meal.

For treatment-naïve adult patients with HIV-1
RNA ≤100,000 copies/mL at the start of therapy

One Complete
Treatment Option
Visit complera.com/hcp
for the updates

®

IMPORTANT SAFETY INFORMATION (CONT)
Contraindications
tCoadministration: $0.1-&3"TIPVMEOPUCFDPBENJOJTUFSFE
XJUIESVHTUIBUJOEVDF$:1"FO[ZNFPSJODSFBTFHBTUSJDQ)
BTMPTTPGWJSPMPHJDSFTQPOTFBOEQPTTJCMFSFTJTUBODFNBZPDDVS
6TFPGUIFGPMMPXJOHESVHTXJUI$0.1-&3"JTDPOUSBJOEJDBUFE
DBSCBNB[FQJOF PYDBSCB[FQJOF QIFOPCBSCJUBM QIFOZUPJO 
SJGBCVUJO SJGBNQJO SJGBQFOUJOF QSPUPOQVNQJOIJCJUPST TVDI
BTFTPNFQSB[PMF MBOTPQSB[PMF EFYMBOTPQSB[PMF PNFQSB[PMF 
QBOUPQSB[PMF SBCFQSB[PMF EFYBNFUIBTPOF NPSFUIBOBTJOHMF
EPTF BOEHypericum perforatum 4U+PIOTXPSU
Warnings and Precautions
t/FXPOTFUPSXPSTFOJOHSFOBMJNQBJSNFOU3FOBMJNQBJSNFOU 
JODMVEJOHDBTFTPGBDVUFSFOBMGBJMVSFBOE'BODPOJTZOESPNFNBZPDDVS
"TTFTTDSFBUJOJOFDMFBSBODF $S$M CFGPSFJOJUJBUJOHUSFBUNFOUXJUI
$0.1-&3".POJUPS$S$MBOETFSVNQIPTQIPSVTJOQBUJFOUTBUSJTLGPS
SFOBMJNQBJSNFOU JODMVEJOHQBUJFOUTXIPIBWFQSFWJPVTMZFYQFSJFODFE
SFOBMFWFOUTXIJMFSFDFJWJOHBEFGPWJSEJQJWPYJM"WPJEBENJOJTUFSJOH
$0.1-&3"XJUIDPODVSSFOUPSSFDFOUVTFPGOFQISPUPYJDESVHT1BUJFOUT
XJUI$S$MCFMPXN-QFSNJOVUFTIPVMEOPUSFDFJWF$0.1-&3"
tDrug interactions:6TF$0.1-&3"XJUIDBVUJPOXIFOHJWFO
XJUIESVHTUIBUNBZSFEVDFUIFFYQPTVSFPGSJMQJWJSJOFPSXIFO
DPBENJOJTUFSFEXJUIBESVHXJUILOPXOSJTLPG5PSTBEFTEF1PJOUFT
4VQSBUIFSBQFVUJDEPTFTPGSJMQJWJSJOFIBWFCFFOTIPXOUPQSPMPOH
UIF25DJOUFSWBMPGUIFFMFDUSPDBSEJPHSBNJOIFBMUIZTVCKFDUT
  1
 MFBTFTFFUIFGVMM1SFTDSJCJOH*OGPSNBUJPOBOECFMPXGPSNPSF
JOGPSNBUJPOBCPVUQPUFOUJBMESVHJOUFSBDUJPOTXJUI$0.1-&3"
t%FQSFTTJWFEJTPSEFST%FQSFTTJWFEJTPSEFST EFQSFTTFENPPE 
EFQSFTTJPO EZTQIPSJB NBKPSEFQSFTTJPO NPPEBMUFSFE OFHBUJWF
UIPVHIUT TVJDJEFBUUFNQU TVJDJEBMJEFBUJPO IBWFCFFOSFQPSUFE
XJUISJMQJWJSJOF5IFJODJEFODFPGEFQSFTTJWFEJTPSEFSTSFQPSUFE
UISPVHI8FFLTBNPOHSJMQJWJSJOF / PSFGBWJSFO[ / 
XBTBOE SFTQFDUJWFMZJO1IBTFUSJBMT.PTUFWFOUTXFSF
NJMEPSNPEFSBUFJOTFWFSJUZ(SBEFBOEEFQSFTTJWFEJTPSEFST
SFHBSEMFTTPGDBVTBMJUZ XFSFSFQPSUFEBUJOCPUITUVEZBSNT
4VJDJEFBUUFNQUXBTSFQPSUFEJOTVCKFDUTBOETVJDJEFJEFBUJPO
XBTSFQPSUFEJOTVCKFDUTUSFBUFEXJUISJMQJWJSJOF1BUJFOUTXJUI
TFWFSFEFQSFTTJWFTZNQUPNTTIPVMETFFLJNNFEJBUFNFEJDBM
FWBMVBUJPOBOEUIFSJTLTPGDPOUJOVFEUIFSBQZTIPVMECFEFUFSNJOFE
t)FQBUPUPYJDJUZ)FQBUJDBEWFSTFFWFOUTIBWFCFFOSFQPSUFE
JOQBUJFOUTPOBSJMQJWJSJOFSFHJNFO1BUJFOUTXJUIVOEFSMZJOH
MJWFSEJTFBTFBOEUIPTFXJUINBSLFEFMFWBUJPOTJOTFSVNMJWFS
CJPDIFNJTUSJFTNBZCFBUJODSFBTFESJTL"QQSPQSJBUFMBCPSBUPSZ
UFTUJOHBOENPOJUPSJOHTIPVMECFVOEFSUBLFOGPSBMMQBUJFOUTCFGPSF
BOEEVSJOHUIFSBQZXJUI$0.1-&3" BTIFQBUJDUPYJDJUZIBTCFFO
SFQPSUFEJOQBUJFOUTXJUIPVUVOEFSMZJOHMJWFSEJTFBTFPSSJTLGBDUPST
t%FDSFBTFTJOCPOFNJOFSBMEFOTJUZ #.% BOEDBTFTPG
PTUFPNBMBDJBIBWFCFFOTFFOJOQBUJFOUTUSFBUFEXJUIUFOPGPWJS
EJTPQSPYJMGVNBSBUF %' $POTJEFSNPOJUPSJOH#.%JOQBUJFOUTXJUI
BIJTUPSZPGQBUIPMPHJDGSBDUVSFPSSJTLGBDUPSTGPSPTUFPQPSPTJTPS
CPOFMPTT
t$PBENJOJTUSBUJPOXJUIPUIFSBOUJSFUSPWJSBMQSPEVDUT%P
OPUBENJOJTUFSDPODVSSFOUMZXJUIPUIFSQSPEVDUTDPOUBJOJOHBOZPG
UIFTBNFBDUJWFDPNQPOFOUT FNUSJDJUBCJOF SJMQJWJSJOF PSUFOPGPWJS
%' PSXJUIQSPEVDUTDPOUBJOJOHMBNJWVEJOFPSBEFGPWJSEJQJWPYJM
t'BUSFEJTUSJCVUJPOBDDVNVMBUJPOIBTCFFOPCTFSWFEJOQBUJFOUT
SFDFJWJOHBOUJSFUSPWJSBMUIFSBQZ

t*NNVOFSFDPOTUJUVUJPOTZOESPNF JODMVEJOHUIFPDDVSSFODFPG
BVUPJNNVOFEJTPSEFSTXJUIWBSJBCMFUJNFTUPPOTFU IBTCFFOSFQPSUFE
"EWFSTF3FBDUJPOT
t5IFNPTUDPNNPOBEWFSTFESVHSFBDUJPOTUPSJMQJWJSJOF JODJEFODF
HSFBUFSUIBOPSFRVBMUP (SBEFT XFSFEFQSFTTJWFEJTPSEFST 
JOTPNOJBBOEIFBEBDIF
t5IFNPTUDPNNPOBEWFSTFESVHSFBDUJPOTUPFNUSJDJUBCJOFBOE
UFOPGPWJS%' JODJEFODFö XFSFEJBSSIFB OBVTFB GBUJHVF 
IFBEBDIF EJ[[JOFTT EFQSFTTJPO JOTPNOJB BCOPSNBMESFBNT BOESBTI
Drug Interactions
t$0.1-&3"JTBDPNQMFUFUSFBUNFOUSFHJNFOGPSUSFBUJOH)*7JOGFDUJPO
BOETIPVMEOPUCFDPBENJOJTUFSFEXJUIPUIFSBOUJSFUSPWJSBMBHFOUT
t%SVHTJOEVDJOHPSJOIJCJUJOH$:1"%SVHTXIJDIJOEVDF
$:1"FO[ZNFTTIPVMEOPUCFDPBENJOJTUFSFEXJUI$0.1-&3"EVF
UPQPUFOUJBMGPSMPTTPGWJSPMPHJDSFTQPOTFBOEPSSFTJTUBODF 4FF
$0/53"*/%*$"5*0/4 $PBENJOJTUSBUJPOPG$0.1-&3"XJUIESVHT
UIBUJOIJCJU$:1"NBZJODSFBTFSJMQJWJSJOFQMBTNBDPODFOUSBUJPOT
  1PUFOUJBMMZ TJHOJmDBOU ESVH JOUFSBDUJPOT NBZ PDDVS
XJUIB[PMFBOUJGVOHBMBHFOUTBOENBDSPMJEFLFUPMJEF
antibioticsDPBENJOJTUFSFEXJUISJMQJWJSJOFCZJODSFBTJOHQMBTNB
DPODFOUSBUJPOTPGSJMQJWJSJOF EVFUPJOIJCJUJPOPG$:1"FO[ZNFT 
$MJOJDBMNPOJUPSJOHJTSFDPNNFOEFEXIFODPBENJOJTUFSJOH
$0.1-&3"XJUINFUIBEPOF
t%SVHTJODSFBTJOHHBTUSJDQ)NBZDBVTFTJHOJmDBOUEFDSFBTFT
JOSJMQJWJSJOFQMBTNBDPODFOUSBUJPOT 4FF$0/53"*/%*$"5*0/4
 "OUBDJETTIPVMECFBENJOJTUFSFEBUMFBTUISTCFGPSFPSIST
BGUFS$0.1-&3"
 )3FDFQUPSBOUBHPOJTUTTIPVMECFBENJOJTUFSFEISTCFGPSFPS
ISTBGUFS$0.1-&3"
t%SVHTBGGFDUJOHSFOBMGVODUJPO$BVUJPOTIPVMECFVTFEXIFO
DPBENJOJTUFSJOH$0.1-&3"XJUIESVHTUIBUSFEVDFSFOBMGVODUJPO
PSDPNQFUFGPSBDUJWFUVCVMBSTFDSFUJPO&YBNQMFTJODMVEFBDZDMPWJS 
BEFGPWJSEJQJWPYJM DJEPGPWJS HBODJDMPWJS WBMBDZDMPWJS BOEWBMHBODJDMPWJS
t25QSPMPOHJOHESVHT4VQSBUIFSBQFVUJDEPTFTPGSJMQJWJSJOF
NHPODFEBJMZBOENHPODFEBJMZ IBWFCFFOTIPXOUP
QSPMPOHUIF25DJOUFSWBMPGUIF&,(JOIFBMUIZTVCKFDUT
  1
 MFBTFTFFGVMM1SFTDSJCJOH*OGPSNBUJPOGPSNPSFJOGPSNBUJPO
BCPVUQPUFOUJBMESVHJOUFSBDUJPOTXJUI$0.1-&3"
1SFHOBODZBOE#SFBTUGFFEJOH
t1SFHOBODZ$BUFHPSZ#5IFSFBSFOPBEFRVBUFBOEXFMM
DPOUSPMMFETUVEJFTJOQSFHOBOUXPNFO6TFEVSJOHQSFHOBODZPOMZ
JGQPUFOUJBMCFOFmUTKVTUJmFTUIFQPUFOUJBMSJTL"O"OUJSFUSPWJSBM
1SFHOBODZ3FHJTUSZIBTCFFOFTUBCMJTIFE
t#SFBTUGFFEJOH.PUIFSTXJUI)*7TIPVMECFJOTUSVDUFEOPUUP
CSFBTUGFFEEVFUPUIFQPUFOUJBMGPS)*7USBOTNJTTJPO#FDBVTF
FNUSJDJUBCJOFBOEUFOPGPWJSIBWFCFFOEFUFDUFEJOIVNBONJML 
UIFSJTLUPUIFJOGBOUJTVOLOPXO
Dosing and Administration
Adults: 5IFSFDPNNFOEFEEPTFPG$0.1-&3"JTPOFUBCMFUUBLFO
PSBMMZPODFEBJMZXJUIBNFBM
Renal Impairment:%POPUVTFXJUIQBUJFOUTSFRVJSJOHEPTFBEKVTUNFOU
PSXJUIQBUJFOUTXJUIDSFBUJOJOFDMFBSBODFCFMPXN-QFSNJOVUF
1MFBTFTFF#SJFG4VNNBSZPGGVMM1SFTDSJCJOH*OGPSNBUJPO JODMVEJOH
BOXED WARNING POUIFGPMMPXJOHQBHFT
®

COMPLERA® (emtricitabine 200 mg/rilpivirine 25 mg/tenofovir disoproxil fumarate 300 mg) tablets Brief Coadministration with Other Products: COMPLERA should not be administered concurrently with other medicinal products containing any of
UIFTBNFBDUJWFDPNQPOFOUT FNUSJDJUBCJOF SJMQJWJSJOF PSUFOPGPWJS%' "53*1-" &EVSBOU &.53*7" 453*#*-% 5367"%" 7*3&"% XJUINFEJDJOBM
Summary of full prescribing information. See full prescribing information. Rx Only.
QSPEVDUTDPOUBJOJOHMBNJWVEJOF &1*7*3 &1*7*3)#7 &1;*$0. $0.#*7*3 53*;*7*3 PSXJUIBEFGPWJSEJQJWPYJM )&14&3" 
WARNING: LACTIC ACIDOSIS/SEVERE HEPATOMEGALY WITH STEATOSIS
Fat Redistribution: Redistribution/accumulation of body fat including central obesity, dorsocervical fat enlargement (buffalo hump), peripheral
and POST TREATMENT ACUTE EXACERBATION OF HEPATITIS B
wasting, facial wasting, breast enlargement, and "cushingoid appearance" have been observed in patients receiving antiretroviral therapy. The
Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have been reported with the
mechanism and long-term consequences of these events are unknown. A causal relationship has not been established.
use of nucleoside analogs, including tenofovir disoproxil fumarate, a component of COMPLERA, in
Immune Reconstitution Syndrome: Immune reconstitution syndrome has been reported in patients treated with combination antiretroviral
combination with other antiretrovirals [See Warnings and Precautions].
UIFSBQZ JODMVEJOHUIFDPNQPOFOUTPG$0.1-&3"%VSJOHUIFJOJUJBMQIBTFPGDPNCJOBUJPOBOUJSFUSPWJSBMUSFBUNFOU QBUJFOUTXIPTFJNNVOFTZTUFN
COMPLERA is not approved for the treatment of chronic hepatitis B virus (HBV) infection and the safety and
responds may develop an inﬂammatory response to indolent or residual opportunistic infections [such as Mycobacterium avium infection,
efﬁcacy of COMPLERA have not been established in patients coinfected with HBV and HIV-1. Severe acute
cytomegalovirus, Pneumocystis jirovecii pneumonia (PCP), or tuberculosis], which may necessitate further evaluation and treatment. Autoimmune
exacerbations of hepatitis B have been reported in patients who are coinfected with HBV and HIV-1 and have
EJTPSEFST TVDIBT(SBWFTEJTFBTF QPMZNZPTJUJT BOE(VJMMJBO#BSSÏTZOESPNF IBWFBMTPCFFOSFQPSUFEUPPDDVSJOUIFTFUUJOHPGJNNVOFSFDPOTUJUVUJPO 
discontinued EMTRIVA or VIREAD, which are components of COMPLERA. Hepatic function should be
however, the time to onset is more variable, and can occur many months after initiation of treatment.
monitored closely with both clinical and laboratory follow-up for at least several months in patients who are
ADVERSE REACTIONS
coinfected with HIV-1 and HBV and discontinue COMPLERA. If appropriate, initiation of anti-hepatitis B
See BOXED WARNINGS and WARNINGS AND PRECAUTIONS sections for additional serious adverse reactions.
therapy may be warranted [See Warnings and Precautions].
Adverse Reactions from Clinical Trials Experience: Because clinical trials are conducted under widely varying conditions, adverse reaction
rates
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug and may not reﬂect the rates
INDICATIONS AND USAGE
COMPLERA® (emtricitabine/rilpivirine/tenofovir disoproxil fumarate) is indicated for use as a complete regimen for the treatment of HIV-1 infection observed in practice.
Studies C209 and C215 o Treatment-Emergent Adverse Drug Reactions: The safety assessment of rilpivirine, used in combination with other
in antiretroviral treatment-naive adult patients with HIV-1 RNA less than or equal to 100,000 copies/mL at the start of therapy.
BOUJSFUSPWJSBMESVHT JTCBTFEPOUIF8FFLQPPMFEEBUBGSPNQBUJFOUTJOUIF1IBTFUSJBMT5.$$ &$)0 BOE5.$$ 5)3*7& 
This indication is based on safety and efﬁcacy analyses through 96 weeks from 2 randomized, double blind, active controlled, Phase 3 trials in in antiretroviral treatment-naive HIV-1 infected adult patients. A total of 686 patients received rilpivirine in combination with other antiretroviral drugs as
treatment-naive subjects.
CBDLHSPVOESFHJNFONPTU / SFDFJWFEFNUSJDJUBCJOFUFOPGPWJS%'BTCBDLHSPVOESFHJNFO5IFOVNCFSPGTVCKFDUTSBOEPNJ[FEUPUIFDPOUSPM
The following points should be considered when initiating therapy with COMPLERA:
BSNFGBWJSFO[XBT PGXIJDISFDFJWFEFNUSJDJUBCJOFUFOPGPWJS%'BTCBDLHSPVOESFHJNFO5IFNFEJBOEVSBUJPOPGFYQPTVSFGPSTVCKFDUTJO
FJUIFSUSFBUNFOUBSNXBTXFFLT
t.PSFSJMQJWJSJOFUSFBUFETVCKFDUTXJUI)*73/"HSFBUFSUIBO DPQJFTN-BUUIFTUBSUPGUIFSBQZFYQFSJFODFEWJSPMPHJDGBJMVSF )*73/"
≥50 copies/mL) compared to rilpivirine-treated subjects with HIV-1 RNA less than or equal to 100,000 copies/mL.
"EWFSTFESVHSFBDUJPOT "%3 PCTFSWFEBU8FFLJOQBUJFOUTXIPSFDFJWFESJMQJWJSJOFPSFGBWJSFO[QMVTFNUSJDJUBCJOFUFOPGPWJS%'BTCBDLHSPVOE
t3FHBSEMFTTPG)*73/"MFWFMBUUIFTUBSUPGUIFSBQZ NPSFSJMQJWJSJOFUSFBUFETVCKFDUTXJUI$% DFMMDPVOUMFTTUIBODFMMTNN3 experienced SFHJNFOBSFTIPXOJO5BCMF/POFXUZQFTPGBEWFSTFSFBDUJPOTXFSFJEFOUJmFECFUXFFO8FFLBOE8FFL5IFBEWFSTFESVHSFBDUJPOTPCTFSWFE
3
in this subset of patients were generally consistent with those seen for the overall patient population participating in these studies (refer to the prescribing
WJSPMPHJDGBJMVSFDPNQBSFEUPSJMQJWJSJOFUSFBUFETVCKFDUTXJUI$% DFMMDPVOUHSFBUFSUIBOPSFRVBMUPDFMMTNN .
t5IFPCTFSWFEWJSPMPHJDGBJMVSFSBUFJOSJMQJWJSJOFUSFBUFETVCKFDUTDPOGFSSFEBIJHIFSSBUFPGPWFSBMMUSFBUNFOUSFTJTUBODFBOEDSPTTSFTJTUBODFUPUIF JOGPSNBUJPOGPS&%63"/5 
5IFQSPQPSUJPOPGTVCKFDUTXIPEJTDPOUJOVFEUSFBUNFOUXJUISJMQJWJSJOFPSFGBWJSFO[ FNUSJDJUBCJOFUFOPGPWJS%'EVFUP"%3 SFHBSEMFTTPGTFWFSJUZ XBT
NNRTI class compared to efavirenz.
 BOE   SFTQFDUJWFMZ 5IF NPTU DPNNPO "%3T MFBEJOH UP EJTDPOUJOVBUJPO XFSF QTZDIJBUSJD EJTPSEFST    TVCKFDUT JO UIF SJMQJWJSJOF 
t.PSFTVCKFDUTUSFBUFEXJUISJMQJWJSJOFEFWFMPQFEUFOPGPWJSBOEMBNJWVEJOFFNUSJDJUBCJOFBTTPDJBUFESFTJTUBODFDPNQBSFEUPFGBWJSFO[
FNUSJDJUBCJOFUFOPGPWJS%'BSNBOE  TVCKFDUTJOUIFFGBWJSFO[ FNUSJDJUBCJOFUFOPGPWJS%'BSN3BTIMFEUPEJTDPOUJOVBUJPOJO  
COMPLERA is not recommended for patients less than 18 years of age [See Use in Speciﬁc Populations]
TVCKFDUJOUIFSJMQJWJSJOF FNUSJDJUBCJOFUFOPGPWJS%'BSNBOE  TVCKFDUTJOUIFFGBWJSFO[ FNUSJDJUBCJOFUFOPGPWJS%'BSN
DOSAGE AND ADMINISTRATION
Common Adverse Drug Reactions
Adults: The recommended dose of COMPLERA is one tablet taken orally once daily with a meal.
$MJOJDBM"%3TUPSJMQJWJSJOFPSFGBWJSFO[PGBUMFBTUNPEFSBUFJOUFOTJUZ ö(SBEF SFQPSUFEJOBUMFBTUPGBEVMUTVCKFDUTBSFTIPXOJO5BCMF
Renal Impairment: Because COMPLERA is a ﬁxed-dose combination, it should not be prescribed for patients requiring dose adjustment such as those with Table 1 Selected Treatment-Emergent Adverse Reactionsa (Grades 2–4) Reported in ≥2% of Subjects Receiving
moderate or severe renal impairment (creatinine clearance below 50 mL per minute).
Rilpivirine or Efavirenz in Combination with Emtricitabine/Tenofovir DF in Studies C209 and C215 (Week 96 analysis)
Rilpivirine
Efavirenz
CONTRAINDICATIONS
+ FTC/TDF
+ FTC/TDF
COMPLERA should not be coadministered with the following drugs, as signiﬁcant decreases in rilpivirine plasma concentrations may occur due to
N=550
N=546
CYP3A enzyme induction or gastric pH increase, which may result in loss of virologic response and possible resistance to COMPLERA or to the class of
NNRTIs [See Drug Interactions]:
Gastrointestinal Disorder
/BVTFB


tUIFBOUJDPOWVMTBOUTDBSCBNB[FQJOF PYDBSCB[FQJOF QIFOPCBSCJUBM QIFOZUPJO
Nervous System Disorders
tUIFBOUJNZDPCBDUFSJBMTSJGBCVUJO SJGBNQJO SJGBQFOUJOF
)FBEBDIF


tQSPUPOQVNQJOIJCJUPST TVDIBTFTPNFQSB[PMF MBOTPQSB[PMF EFYMBOTPQSB[PMF PNFQSB[PMF QBOUPQSB[PMF SBCFQSB[PMF
%J[[JOFTT


tUIFHMVDPDPSUJDPJETZTUFNJDEFYBNFUIBTPOF NPSFUIBOBTJOHMFEPTF
Psychiatric Disorders


%FQSFTTJWFEJTPSEFSTb
t4U+PIOTXPSU Hypericum perforatum)
*OTPNOJB


WARNINGS AND PRECAUTIONS
"COPSNBMESFBNT


Lactic Acidosis/Severe Hepatomegaly with Steatosis: Lactic acidosis and severe hepatomegaly with steatosis, including fatal cases, have
CFFOSFQPSUFEXJUIUIFVTFPGOVDMFPTJEFBOBMPHT JODMVEJOHUFOPGPWJSEJTPQSPYJMGVNBSBUF UFOPGPWJS%' BDPNQPOFOUPG$0.1-&3" JODPNCJOBUJPO Skin and Subcutaneous Tissue Disorders


with other antiretrovirals. A majority of these cases have been in women. Obesity and prolonged nucleoside exposure may be risk factors. Particular 3BTI
caution should be exercised when administering nucleoside analogs to any patient with known risk factors for liver disease; however, cases have also B'SFRVFODJFTPGBEWFSTFSFBDUJPOTBSFCBTFEPOBMM(SBEFTUSFBUNFOUFNFSHFOUBEWFSTFFWFOUT BTTFTTFEUPCFSFMBUFEUPTUVEZESVH
b. Includes adverse drug reactions reported as depressed mood, depression, dysphoria, major depression, mood altered, negative thoughts, suicide attempt, suicide ideation.
been reported in patients with no known risk factors. Treatment with COMPLERA should be suspended in any patient who develops clinical or laboratory
ﬁndings suggestive of lactic acidosis or pronounced hepatotoxicity (which may include hepatomegaly and steatosis even in the absence of marked Rilpivirine:5SFBUNFOUFNFSHFOUBEWFSTFESVHSFBDUJPOTPGBUMFBTUNPEFSBUFJOUFOTJUZ ö(SBEF UIBUPDDVSSFEJOMFTTUIBOPGTVCKFDUTUSFBUFE
XJUISJMQJWJSJOFQMVTBOZPGUIFBMMPXFECBDLHSPVOESFHJNFO / JODMJOJDBMTUVEJFT$BOE$JODMVEF HSPVQFECZ#PEZ4ZTUFN WPNJUJOH 
transaminase elevations).
diarrhea, abdominal discomfort, abdominal pain, fatigue, cholecystitis, cholelithiasis, decreased appetite, somnolence, sleep disorders, anxiety,
Patients Coinfected with HIV-1 and HBV: It is recommended that all patients with HIV-1 be tested for the presence of chronic hepatitis B virus glomerulonephritis membranous, glomerulonephritis mesangioproliferative, and nephrolithiasis.
before initiating antiretroviral therapy. COMPLERA is not approved for the treatment of chronic HBV infection and the safety and efﬁcacy of COMPLERA
IBWFOPUCFFOFTUBCMJTIFEJOQBUJFOUTDPJOGFDUFEXJUI)#7BOE)*74FWFSFBDVUFFYBDFSCBUJPOTPGIFQBUJUJT#IBWFCFFOSFQPSUFEJOQBUJFOUTXIPBSF Emtricitabine and Tenofovir Disoproxil Fumarate:5IFGPMMPXJOHBEWFSTFSFBDUJPOTXFSFPCTFSWFEJODMJOJDBMUSJBMTPGFNUSJDJUBCJOFPSUFOPGPWJS%'JO
DPJOGFDUFEXJUI)#7BOE)*7BOEIBWFEJTDPOUJOVFEFNUSJDJUBCJOFPSUFOPGPWJS%' UXPPGUIFDPNQPOFOUTPG$0.1-&3"*OTPNFQBUJFOUTJOGFDUFE DPNCJOBUJPOXJUIPUIFSBOUJSFUSPWJSBMBHFOUT5IFNPTUDPNNPOBEWFSTFESVHSFBDUJPOTPDDVSSFEJOBUMFBTUPGUSFBUNFOUOBJWFTVCKFDUTJOBQIBTF
with HBV and treated with EMTRIVA, the exacerbations of hepatitis B were associated with liver decompensation and liver failure. Patients who are DMJOJDBMUSJBMPGFNUSJDJUBCJOFBOEUFOPGPWJS%'JODPNCJOBUJPOXJUIBOPUIFSBOUJSFUSPWJSBMBHFOUBSFEJBSSIFB OBVTFB GBUJHVF IFBEBDIF EJ[[JOFTT 
coinfected with HIV-1 and HBV should be closely monitored with both clinical and laboratory follow-up for at least several months after stopping EFQSFTTJPO JOTPNOJB BCOPSNBMESFBNT BOESBTI*OBEEJUJPO BEWFSTFESVHSFBDUJPOTUIBUPDDVSSFEJOBUMFBTUPGUSFBUNFOUFYQFSJFODFEPS
USFBUNFOUOBJWFTVCKFDUTSFDFJWJOHFNUSJDJUBCJOFPSUFOPGPWJS%'XJUIPUIFSBOUJSFUSPWJSBMBHFOUTJODMJOJDBMUSJBMTJODMVEFBCEPNJOBMQBJO EZTQFQTJB 
treatment with COMPLERA. If appropriate, initiation of anti-hepatitis B therapy may be warranted.
vomiting, fever, pain, nasopharyngitis, pneumonia, sinusitis, upper respiratory tract infection, arthralgia, back pain, myalgia, paresthesia, peripheral
New Onset or Worsening Renal Impairment:3FOBMJNQBJSNFOU JODMVEJOHDBTFTPGBDVUFSFOBMGBJMVSFBOE'BODPOJTZOESPNF SFOBMUVCVMBS OFVSPQBUIZ JODMVEJOHQFSJQIFSBMOFVSJUJTBOEOFVSPQBUIZ BOYJFUZ JODSFBTFEDPVHI BOESIJOJUJT4LJOEJTDPMPSBUJPOIBTCFFOSFQPSUFEXJUIIJHIFS
JOKVSZXJUITFWFSFIZQPQIPTQIBUFNJB IBTCFFOSFQPSUFEXJUIUIFVTFPGUFOPGPWJS%'[See Adverse Reactions].
frequency among emtricitabine-treated subjects; it was manifested by hyperpigmentation on the palms and/or soles and was generally mild and
It is recommended that creatinine clearance be calculated in all patients prior to initiating therapy and as clinically appropriate during therapy with asymptomatic. The mechanism and clinical signiﬁcance are unknown.
COMPLERA. Routine monitoring of calculated creatinine clearance and serum phosphorus should be performed in patients at risk for renal impairment, Laboratory Abnormalities:5IFQFSDFOUBHFPGTVCKFDUTUSFBUFEXJUISJMQJWJSJOF FNUSJDJUBCJOFUFOPGPWJS%'PSFGBWJSFO[ FNUSJDJUBCJOFUFOPGPWJS%'
JODMVEJOHQBUJFOUTXIPIBWFQSFWJPVTMZFYQFSJFODFESFOBMFWFOUTXIJMFSFDFJWJOH)&14&3"
JOTUVEJFT$BOE$XJUITFMFDUFEUSFBUNFOUFNFSHFOUMBCPSBUPSZBCOPSNBMJUJFT (SBEFUP SFQSFTFOUJOHXPSTUHSBEFUPYJDJUZBSFQSFTFOUFE
COMPLERA should be avoided with concurrent or recent use of a nephrotoxic agent. Emtricitabine and tenofovir are principally eliminated by the kidney; in Table 2.
IPXFWFS SJMQJWJSJOFJTOPU4JODF$0.1-&3"JTBDPNCJOBUJPOQSPEVDUBOEUIFEPTFPGUIFJOEJWJEVBMDPNQPOFOUTDBOOPUCFBMUFSFE QBUJFOUTXJUI Table 2 Selected Laboratory Abnormalities (Grades 1-4) Reported in Subjects Who Received Rilpivirine or Efavirenz in
creatinine clearance below 50 mL per minute should not receive COMPLERA.
Combination with Emtricitabine/Tenofovir DF in Studies C209 and C215 (Week 96 Analysis)
Drug Interactions: Caution should be given to prescribing COMPLERA with drugs that may reduce the exposure of rilpivirine [See Contraindications,
Rilpivirine
Efavirenz
Drug Interactions, and Clinical Pharmacology]. In healthy subjects, supratherapeutic doses of rilpivirine (75 mg once daily and 300 mg once daily) have Laboratory Parameter
DAIDS Toxicity
+ FTC/TDF
+ FTC/TDF
been shown to prolong the QTc interval of the electrocardiogram [See Drug Interactions]. COMPLERA should be used with caution when coadministered Abnormality, (%)
Range
N=550
N=546
with a drug with a known risk of Torsade de Pointes.
BIOCHEMISTRY
Depressive Disorders: The adverse reaction depressive disorders (depressed mood, depression, dysphoria, major depression, mood altered, Increased Creatinine
OFHBUJWFUIPVHIUT TVJDJEFBUUFNQU TVJDJEBMJEFBUJPO IBTCFFOSFQPSUFEXJUISJMQJWJSJOF%VSJOHUIF1IBTFUSJBMT / UISPVHIXFFLT UIF (SBEF


Y6-/a
JODJEFODFPGEFQSFTTJWFEJTPSEFST SFHBSEMFTTPGDBVTBMJUZ TFWFSJUZ SFQPSUFEBNPOHSJMQJWJSJOF / PSFGBWJSFO[ / XBTBOE  (SBEF
Y6-/


SFTQFDUJWFMZ.PTUFWFOUTXFSFNJMEPSNPEFSBUFJOTFWFSJUZ5IFJODJEFODFPG(SBEFBOEEFQSFTTJWFEJTPSEFST SFHBSEMFTTPGDBVTBMJUZ XBTGPS (SBEF
Y6-/


CPUISJMQJWJSJOFBOEFGBWJSFO[5IFJODJEFODFPGEJTDPOUJOVBUJPOEVFUPEFQSFTTJWFEJTPSEFSTBNPOHSJMQJWJSJOFPSFGBWJSFO[XBTJOFBDIBSN4VJDJEBM (SBEF
Y6-/


JEFBUJPOXBTSFQPSUFEJOTVCKFDUTJOFBDIBSNXIJMFTVJDJEFBUUFNQUXBTSFQPSUFEJOTVCKFDUTJOUIFSJMQJWJSJOFBSN1BUJFOUTXJUITFWFSFEFQSFTTJWF Increased AST
symptoms should seek immediate medical evaluation to assess the possibility that the symptoms are related to COMPLERA, and if so, to determine (SBEF
Y6-/


whether the risks of continued therapy outweigh the beneﬁts.
(SBEF
Y6-/


(SBEF
Y6-/


Hepatotoxicity: Hepatic adverse events have been reported in patients receiving a rilpivirine containing regimen. Patients with underlying hepatitis
B or C, or marked elevations in serum liver biochemistries prior to treatment may be at increased risk for worsening or development of serum liver (SBEF
Y6-/


biochemistries elevations with use of COMPLERA. A few cases of hepatic toxicity have been reported in patients receiving a rilpivirine containing regimen Increased ALT
who had no pre-existing hepatic disease or other identiﬁable risk factors. Appropriate laboratory testing prior to initiating therapy and monitoring for (SBEF
Y6-/


hepatotoxicity during therapy with COMPLERA is recommended in patients with underlying hepatic disease such as hepatitis B or C, or in patients with (SBEF
Y6-/


NBSLFEFMFWBUJPOTJOTFSVNMJWFSCJPDIFNJTUSJFTQSJPSUPUSFBUNFOUJOJUJBUJPO4FSVNMJWFSCJPDIFNJTUSJFTNPOJUPSJOHTIPVMEBMTPCFDPOTJEFSFEGPSQBUJFOUT (SBEF
Y6-/


without pre-existing hepatic dysfunction or other risk factors.
(SBEF
Y6-/


Increased
Total
Bilirubin
Decreases in Bone Mineral Density:#POFNJOFSBMEFOTJUZ #.% NPOJUPSJOHTIPVMECFDPOTJEFSFEGPS)*7JOGFDUFEQBUJFOUTXIPIBWFB
Y6-/


IJTUPSZPGQBUIPMPHJDCPOFGSBDUVSFPSBSFBUSJTLGPSPTUFPQFOJBPSCPOFMPTT"MUIPVHIUIFFGGFDUPGTVQQMFNFOUBUJPOXJUIDBMDJVNBOE7JUBNJO%XBTOPU (SBEF
Y6-/


studied, such supplementation may be beneﬁcial for all patients. If bone abnormalities are suspected then appropriate consultation should be obtained. (SBEF
Y6-/


Tenofovir Disoproxil Fumarate:*OBXFFLTUVEZPG)*7JOGFDUFEUSFBUNFOUOBJWFBEVMUTVCKFDUTUSFBUFEXJUIUFOPGPWJS%' 4UVEZ EFDSFBTFT (SBEF
JO#.%XFSFTFFOBUUIFMVNCBSTQJOFBOEIJQJOCPUIBSNTPGUIFTUVEZ"U8FFL UIFSFXBTBTJHOJmDBOUMZHSFBUFSNFBOQFSDFOUBHFEFDSFBTF Increased Total Cholesterol (fasted)
NHE-


GSPNCBTFMJOFJO#.%BUUIFMVNCBSTQJOFJOTVCKFDUTSFDFJWJOHUFOPGPWJS%' MBNJWVEJOF FGBWJSFO[  DPNQBSFEXJUITVCKFDUTSFDFJWJOH (SBEF
NHE-


TUBWVEJOF MBNJWVEJOF FGBWJSFO[  $IBOHFTJO#.%BUUIFIJQXFSFTJNJMBSCFUXFFOUIFUXPUSFBUNFOUHSPVQT JOUIF (SBEF
(SBEF
NHE-


UFOPGPWJS%'HSPVQWTJOUIFTUBWVEJOFHSPVQ *OCPUIHSPVQT UIFNBKPSJUZPGUIFSFEVDUJPOJO#.%PDDVSSFEJOUIFmSTUoXFFLTPG
UIFTUVEZBOEUIJTSFEVDUJPOXBTTVTUBJOFEUISPVHIXFFLT5XFOUZFJHIUQFSDFOUPGUFOPGPWJS%'USFBUFETVCKFDUTWTPGUIFDPNQBSBUPSTVCKFDUT Increased LDL Cholesterol (fasted)
NHE-


MPTUBUMFBTUPG#.%BUUIFTQJOFPSPG#.%BUUIFIJQ$MJOJDBMMZSFMFWBOUGSBDUVSFT FYDMVEJOHmOHFSTBOEUPFT XFSFSFQPSUFEJOTVCKFDUTJO (SBEF
NHE-


UIFUFOPGPWJS%'HSPVQBOETVCKFDUTJOUIFDPNQBSBUPSHSPVQ5FOPGPWJS%'XBTBTTPDJBUFEXJUITJHOJmDBOUJODSFBTFTJOCJPDIFNJDBMNBSLFSTPGCPOF (SBEF
NHE-


metabolism (serum bone-speciﬁc alkaline phosphatase, serum osteocalcin, serum C telopeptide, and urinary N telopeptide), suggesting increased bone (SBEF
Increased Triglycerides (fasted)
UVSOPWFS4FSVNQBSBUIZSPJEIPSNPOFMFWFMTBOE 7JUBNJO%MFWFMTXFSFBMTPIJHIFSJOTVCKFDUTSFDFJWJOHUFOPGPWJS%'
NHE-


5IFFGGFDUTPGUFOPGPWJS%'BTTPDJBUFEDIBOHFTJO#.%BOECJPDIFNJDBMNBSLFSTPOMPOHUFSNCPOFIFBMUIBOEGVUVSFGSBDUVSFSJTLBSFVOLOPXO (SBEF
(SBEF
 NHE-


'PSBEEJUJPOBMJOGPSNBUJPO QMFBTFDPOTVMUUIF7*3&"%QSFTDSJCJOHJOGPSNBUJPO
(SBEF
 NHE-


Cases of osteomalacia (associated with proximal renal tubulopathy and which may contribute to fractures) have been reported in association with the /OVNCFSPGTVCKFDUTQFSUSFBUNFOUHSPVQ
VTFPG7*3&"%[See Adverse Reactions].
B6-/6QQFSMJNJUPGOPSNBMWBMVF
/PUF1FSDFOUBHFTXFSFDBMDVMBUFEWFSTVTUIFOVNCFSPGTVCKFDUTJO*55QPQVMBUJPOXJUIFNUSJDJUBCJOF UFOPGPWJS%'BTCBDLHSPVOESFHJNFO

Emtricitabine or Tenofovir Disoproxil Fumarate: The following laboratory abnormalities have been previously reported in subjects treated with
FNUSJDJUBCJOFPSUFOPGPWJS%'XJUIPUIFSBOUJSFUSPWJSBMBHFOUTJOPUIFSDMJOJDBMUSJBMT(SBEFPSMBCPSBUPSZBCOPSNBMJUJFTPGJODSFBTFEQBODSFBUJD
BNZMBTF Y6-/ JODSFBTFETFSVNBNZMBTF 6- JODSFBTFEMJQBTF Y6-/ JODSFBTFEBMLBMJOFQIPTQIBUBTF 6- 
JODSFBTFEPSEFDSFBTFETFSVNHMVDPTF PSNHE- JODSFBTFEHMZDPTVSJB ö JODSFBTFEDSFBUJOFLJOBTF .6-'
6- EFDSFBTFEOFVUSPQIJMT NN3 BOEJODSFBTFEIFNBUVSJB 3#$)1' PDDVSSFE
Adrenal Function: In the pooled Phase 3 trials of C209 and C215, in subjects treated with rilpivirine plus any of the allowed background regimen
/ BU8FFL UIFSFXBTBOPWFSBMMNFBODIBOHFGSPNCBTFMJOFJOCBTBMDPSUJTPMPG $* ONPM-JOUIFSJMQJWJSJOF
HSPVQ BOEPG  $* ONPM-JOUIFFGBWJSFO[HSPVQ"U8FFL UIFNFBODIBOHFGSPNCBTFMJOFJO"$5)TUJNVMBUFEDPSUJTPM
MFWFMTXBTMPXFSJOUIFSJMQJWJSJOFHSPVQ ONPM- UIBOJOUIFFGBWJSFO[HSPVQ ONPM- .FBOWBMVFTGPSCPUICBTBM
BOE"$5)TUJNVMBUFEDPSUJTPMWBMVFTBU8FFLXFSFXJUIJOUIFOPSNBMSBOHF0WFSBMM UIFSFXFSFOPTFSJPVTBEWFSTFFWFOUT EFBUIT PSUSFBUNFOU
discontinuations that could clearly be attributed to adrenal insufﬁciency. Effects on adrenal function were comparable by background N(t)RTIs.
Serum Creatinine: In the pooled Phase 3 trials of C209 and C215 trials in subjects treated with rilpivirine plus any of the allowed background regimen
/ UIFSFXBTBTNBMMJODSFBTFJOTFSVNDSFBUJOJOFPWFSXFFLTPGUSFBUNFOUXJUISJMQJWJSJOF.PTUPGUIJTJODSFBTFPDDVSSFEXJUIJOUIFmSTU
GPVSXFFLTPGUSFBUNFOUXJUIBNFBODIBOHFPGNHE- SBOHFNHE-UPNHE- PCTFSWFEUISPVHI8FFL*OTVCKFDUTXIPFOUFSFE
the trial with mild or moderate renal impairment, the serum creatinine increase observed was similar to that seen in subjects with normal renal
function. These changes are not considered to be clinically relevant and no subject discontinued treatment due to increases in serum creatinine.
Creatinine increases were comparable by background N(t)RTIs.
Serum Lipids:*ODMJOJDBMTUVEJFT BOBMZTJTPGTFSVNMJQJETFYDMVEFETVCKFDUTSFDFJWJOHMJQJEMPXFSJOHBHFOUTEVSJOHUIFUSFBUNFOUQFSJPE5ISPVHI8FFL
 PSGFXFSTVCKFDUTSFDFJWJOHSJMQJWJSJOF FNUSJDJUBCJOFUFOPGPWJS%'XFSFSFQPSUFEBTIBWJOH(SBEFTFMFWBUJPOTJOGBTUJOHDIPMFTUFSPM 
NHE- GBTUJOH-%-DIPMFTUFSPM NHE- PS(SBEFUSJHMZDFSJEFT NHE- *OTVCKFDUTJOUIFSJMQJWJSJOFUSFBUNFOUBSN UISPVHI8FFL
 / UIFNFBODIBOHFGSPNCBTFMJOFJOUPUBMDIPMFTUFSPM -%-DIPMFTUFSPMBOEUSJHMZDFSJEFT QPPMFEEBUB BSFBTGPMMPXTUPUBMDIPMFTUFSPM<5$>
GBTUFE  NHE- / <NFBOCBTFMJOF5$NHE->)%-DIPMFTUFSPM<)%-> GBTUFE  NHE- / <NFBOCBTFMJOF)%-NH
E->-%-DIPMFTUFSPM<-%-> GBTUFE NHE- / <NFBOCBTFMJOF-%-NHE-> BOE5SJHMZDFSJEFT<5(> GBTUFE  NHE-  / 
<NFBOCBTFMJOF5(NHE->5IFDIBOHFGSPNCBTFMJOFJTUIFNFBOPGXJUIJOQBUJFOUDIBOHFTGSPNCBTFMJOFGPSQBUJFOUTXJUICPUICBTFMJOFBOE
8FFLWBMVFT
Subjects Coinfected with Hepatitis B and/or Hepatitis C Virus: In patients coinfected with hepatitis B or C virus receiving rilpivirine in studies C209 and
C215, the incidence of hepatic enzyme elevation was higher than in subjects receiving rilpivirine who were not coinfected. The same increase was
also observed in the efavirenz arm. The pharmacokinetic exposure of rilpivirine in coinfected subjects was comparable to that in subjects without
coinfection.
Postmarketing Experience
5IFGPMMPXJOHBEWFSTFSFBDUJPOTIBWFCFFOJEFOUJmFEEVSJOHQPTUBQQSPWBMVTFPGFNUSJDJUBCJOFPSUFOPGPWJS%'#FDBVTFQPTUNBSLFUJOHSFBDUJPOTBSFSFQPSUFE
voluntarily from a population of uncertain size, it is not always possible to reliably estimate their frequency or establish a causal relationship to drug
exposure.
Rilpivirine
3FOBMBOE6SJOBSZ%JTPSEFST nephrotic syndrome
Emtricitabine: No postmarketing adverse reactions have been identiﬁed for inclusion in this section.
Tenofovir Disoproxil Fumarate:
*NNVOF4ZTUFN%JTPSEFST allergic reaction, including angioedema
.FUBCPMJTNBOE/VUSJUJPO%JTPSEFST lactic acidosis, hypokalemia, hypophosphatemia
3FTQJSBUPSZ 5IPSBDJD BOE.FEJBTUJOBM%JTPSEFST dyspnea
(BTUSPJOUFTUJOBM%JTPSEFST pancreatitis, increased amylase, abdominal pain
)FQBUPCJMJBSZ%JTPSEFSTIFQBUJDTUFBUPTJT IFQBUJUJT JODSFBTFEMJWFSFO[ZNFT NPTUDPNNPOMZ"45 "-5HBNNB(5
4LJOBOE4VCDVUBOFPVT5JTTVF%JTPSEFST rash
.VTDVMPTLFMFUBMBOE$POOFDUJWF5JTTVF%JTPSEFST rhabdomyolysis, osteomalacia (manifested as bone pain and which may contribute to fractures),
muscular weakness, myopathy
3FOBMBOE6SJOBSZ%JTPSEFSTBDVUFSFOBMGBJMVSF SFOBMGBJMVSF BDVUFUVCVMBSOFDSPTJT 'BODPOJTZOESPNF QSPYJNBMSFOBMUVCVMPQBUIZ JOUFSTUJUJBMOFQISJUJT
(including acute cases), nephrogenic diabetes insipidus, renal insufﬁciency, increased creatinine, proteinuria, polyuria
(FOFSBM%JTPSEFSTBOE"ENJOJTUSBUJPO4JUF$POEJUJPOT asthenia
The following adverse reactions, listed under the body system headings above, may occur as a consequence of proximal renal tubulopathy: rhabdomyolysis,
osteomalacia, hypokalemia, muscular weakness, myopathy, hypophosphatemia.
DRUG INTERACTIONS
COMPLERA is a complete regimen for the treatment of HIV-1 infection; therefore, COMPLERA should not be administered with other antiretroviral
NFEJDBUJPOT*OGPSNBUJPOSFHBSEJOHQPUFOUJBMESVHESVHJOUFSBDUJPOTXJUIPUIFSBOUJSFUSPWJSBMNFEJDBUJPOTJTOPUQSPWJEFE1MFBTFSFGFSUPUIF&%63"/5 
7*3&"%BOE&.53*7"QSFTDSJCJOHJOGPSNBUJPOBTOFFEFE5IFSFXFSFOPESVHESVHJOUFSBDUJPOUSJBMTDPOEVDUFEXJUIUIFmYFEEPTFDPNCJOBUJPOUBCMFU
%SVHJOUFSBDUJPOTUVEJFTXFSFDPOEVDUFEXJUIFNUSJDJUBCJOF SJMQJWJSJOF PSUFOPGPWJS%' UIFDPNQPOFOUTPG$0.1-&3"5IJTTFDUJPOEFTDSJCFTDMJOJDBMMZ
relevant drug interactions with COMPLERA [See Contraindications].
Drugs Inducing or Inhibiting CYP3A Enzymes:3JMQJWJSJOFJTQSJNBSJMZNFUBCPMJ[FECZDZUPDISPNF1 $:1 " BOEESVHTUIBUJOEVDF
or inhibit CYP3A may thus affect the clearance of rilpivirine [See Clinical Pharmacology, Contraindications]. Coadministration of rilpivirine and drugs
that induce CYP3A may result in decreased plasma concentrations of rilpivirine and loss of virologic response and possible resistance to rilpivirine or to
the class of NNRTIs. Coadministration of rilpivirine and drugs that inhibit CYP3A may result in increased plasma concentrations of rilpivirine. Rilpivirine
at a dose of 25 mg once daily is not likely to have a clinically relevant effect on the exposure of drugs metabolized by CYP enzymes.
Drugs Increasing Gastric pH: Coadministration of rilpivirine with drugs that increase gastric pH may decrease plasma concentrations of
rilpivirine and loss of virologic response and possible resistance to rilpivirine or to the class of NNRTIs [see Drug Interactions,Table 4].
Drugs Affecting Renal Function: Because emtricitabine and tenofovir are primarily eliminated by the kidneys through a combination of
glomerular ﬁltration and active tubular secretion, coadministration of COMPLERA with drugs that reduce renal function or compete for active tubular
TFDSFUJPONBZJODSFBTFTFSVNDPODFOUSBUJPOTPGFNUSJDJUBCJOF UFOPGPWJS BOEPSPUIFSSFOBMMZFMJNJOBUFEESVHT4PNFFYBNQMFTPGESVHTUIBUBSF
eliminated by active tubular secretion include, but are not limited to, acyclovir, adefovir dipivoxil, cidofovir, ganciclovir, valacyclovir, and valganciclovir.
QT Prolonging Drugs: There is limited information available on the potential for a pharmacodynamic interaction between rilpivirine and drugs
that prolong the QTc interval of the electrocardiogram. In a study of healthy subjects, supratherapeutic doses of rilpivirine (75 mg once daily and 300
mg once daily) have been shown to prolong the QTc interval of the electrocardiogram. COMPLERA should be used with caution when coadministered
with a drug with a known risk of Torsade de Pointes.
Established and Other Potentially Signiﬁcant Drug Interactions
*NQPSUBOUESVHJOUFSBDUJPOJOGPSNBUJPOGPS$0.1-&3"JTTVNNBSJ[FEJO5BCMF5IFESVHJOUFSBDUJPOTEFTDSJCFEBSFCBTFEPOTUVEJFTDPOEVDUFEXJUI
FNUSJDJUBCJOF SJMQJWJSJOF PSUFOPGPWJS%'BTJOEJWJEVBMNFEJDBUJPOTUIBUNBZPDDVSXJUI$0.1-&3"PSBSFQPUFOUJBMESVHJOUFSBDUJPOTOPESVHJOUFSBDUJPO
studies have been conducted using COMPLERA. The tables include potentially signiﬁcant interactions, but are not all inclusive.

Table 4 Established and Other Potentially Signiﬁcanta Drug Interactions: Alteration in Dose or Regimen May Be
Recommended Based on Drug Interaction Studies or Predicted Interaction
Concomitant Drug Class: Drug Name
Antacids:
antacids (e.g., aluminium,
magnesium hydroxide, or
calcium carbonate)
Azole Antifungal Agents:
ﬂuconazole
itraconazole
ketoconazole
posaconazole
voriconazole
H2-Receptor Antagonists:
cimetidine
famotidine
nizatidine
ranitidine
Macrolide antibiotics:
clarithromycin
erythromycin
telithromycin
Narcotic Analgesics:
methadone

Effect on Concentrationb
↔ rilpivirine
(antacids taken at least
2 hours before or at least
IPVSTBGUFSSJMQJWJSJOF
↓ rilpivirine
(concomitant intake)
↑ rilpivirinec,d
↓ ketoconazolec,d

↔ rilpivirinec,d
(famotidine taken 12 hours
before rilpivirine or
IPVSTBGUFSSJMQJWJSJOF
↓ rilpivirinec,d
(famotidine taken 2 hours
before rilpivirine)
↑ rilpivirine
↔ clarithromycin
↔ erythromycin
↔ telithromycin
↓ R(−) methadonec
↓4 NFUIBEPOFc
↔ rilpivirinec
↔ methadonec (when used
with tenofovir)

Clinical Comment
The combination of COMPLERA and antacids should be used with
caution as coadministration may cause signiﬁcant decreases in
rilpivirine plasma concentrations (increase in gastric pH). Antacids
should only be administered either at least 2 hours before or at
MFBTUIPVSTBGUFS$0.1-&3"
Concomitant use of COMPLERA with azole antifungal agents may
cause an increase in the plasma concentrations of rilpivirine
(inhibition of CYP3A enzymes). No dose adjustment is required
when COMPLERA is coadministered with azole antifungal agents.
Clinically monitor for breakthrough fungal infections when azole
antifungals are coadministered with COMPLERA.
The combination of COMPLERA and H2-receptor antagonists
should be used with caution as coadministration may cause
signiﬁcant decreases in rilpivirine plasma concentrations
(increase in gastric pH). H2-receptor antagonists should only be
BENJOJTUFSFEBUMFBTUIPVSTCFGPSFPSBUMFBTUIPVSTBGUFS
COMPLERA.
Concomitant use of COMPLERA with clarithromycin, erythromycin
and telithromycin may cause an increase in the plasma
concentrations of rilpivirine (inhibition of CYP3A enzymes).
8IFSFQPTTJCMF BMUFSOBUJWFTTVDIBTB[JUISPNZDJOTIPVMECF
considered.
No dose adjustments are required when initiating
coadministration of methadone with COMPLERA. However,
clinical monitoring is recommended as methadone maintenance
therapy may need to be adjusted in some patients.

a. This table is not all inclusive.
C*ODSFBTF↑%FDSFBTF↓/P&GGFDU↔
c. The interaction was evaluated in a clinical study. All other drug-drug interactions shown are predicted.
d. This interaction study has been performed with a dose higher than the recommended dose for rilpivirine. The dosing recommendation is applicable to the recommended dose of
rilpivirine 25 mg once daily.

Drugs with No Observed or Predicted Interactions with COMPLERA
/PDMJOJDBMMZTJHOJmDBOUESVHJOUFSBDUJPOTIBWFCFFOPCTFSWFECFUXFFOFNUSJDJUBCJOFBOEGBNDJDMPWJSPSUFOPGPWJS%'4JNJMBSMZ OPDMJOJDBMMZTJHOJmDBOU
ESVH JOUFSBDUJPOT IBWF CFFO PCTFSWFE CFUXFFO UFOPGPWJS %' BOE FOUFDBWJS  NFUIBEPOF  PSBM DPOUSBDFQUJWFT  SJCBWJSJO  PS UBDSPMJNVT JO TUVEJFT
conducted in healthy subjects. No clinically signiﬁcant drug interactions have been observed between rilpivirine and acetaminophen, atorvastatin,
DIMPS[PYB[POF FUIJOZMFTUSBEJPM OPSFUIJOESPOF TJMEFOBmM BOEUFOPGPWJS%'/PDMJOJDBMMZSFMFWBOUESVHESVHJOUFSBDUJPOJTFYQFDUFEXIFOSJMQJWJSJOFJT
coadministered with ribavirin.
USE IN SPECIFIC POPULATIONS
Pregnancy
Pregnancy Category B
Emtricitabine: The incidence of fetal variations and malformations was not increased in embryofetal toxicity studies performed with emtricitabine in
NJDF BU FYQPTVSFT "6$  BQQSPYJNBUFMZ  UJNFT IJHIFS BOE JO SBCCJUT BU BQQSPYJNBUFMZ  UJNFT IJHIFS UIBO IVNBO FYQPTVSFT BU UIF
recommended daily dose.
Rilpivirine:4UVEJFTJOBOJNBMTIBWFTIPXOOPFWJEFODFPGFNCSZPOJDPSGFUBMUPYJDJUZPSBOFGGFDUPOSFQSPEVDUJWFGVODUJPO*OPGGTQSJOHGSPNSBUBOE
rabbit dams treated with rilpivirine during pregnancy and lactation, there were no toxicologically signiﬁcant effects on developmental endpoints. The
exposures at the embryo-fetal No Observed Adverse Effects Levels in rats and rabbits were respectively 15 and 70 times higher than the exposure in
humans at the recommended dose of 25 mg once daily.
Tenofovir Disoproxil Fumarate:3FQSPEVDUJPOTUVEJFTIBWFCFFOQFSGPSNFEJOSBUTBOESBCCJUTBUEPTFTVQUPBOEUJNFTUIFIVNBOEPTFCBTFE
on body surface area comparisons and revealed no evidence of impaired fertility or harm to the fetus due to tenofovir.
There are, however, no adequate and well-controlled studies in pregnant women. Because animal reproduction studies are not always predictive of
human response, COMPLERA should be used during pregnancy only if the potential beneﬁt justiﬁes the potential risk to the fetus.
Antiretroviral Pregnancy Registry: To monitor fetal outcomes of pregnant women exposed to COMPLERA, an Antiretroviral Pregnancy Registry has been
FTUBCMJTIFE)FBMUIDBSFQSPWJEFSTBSFFODPVSBHFEUPSFHJTUFSQBUJFOUTCZDBMMJOH
Nursing Mothers
The Centers for Disease Control and Prevention recommend that HIV infected mothers not breastfeed their infants to
avoid risking postnatal transmission of HIV.
Emtricitabine:4BNQMFTPGCSFBTUNJMLPCUBJOFEGSPNmWF)*7JOGFDUFENPUIFSTTIPXUIBUFNUSJDJUBCJOFJTTFDSFUFEJOIVNBONJML#SFBTUGFFEJOH
infants whose mothers are being treated with emtricitabine may be at risk for developing viral resistance to emtricitabine. Other emtricitabineassociated risks in infants breastfed by mothers being treated with emtricitabine are unknown.
Rilpivirine: 4UVEJFTJOMBDUBUJOHSBUTBOEUIFJSPGGTQSJOHJOEJDBUFUIBUSJMQJWJSJOFXBTQSFTFOUJOSBUNJML*UJTOPULOPXOXIFUIFSSJMQJWJSJOFJTTFDSFUFEJO
human milk.
Tenofovir Disoproxil Fumarate:4BNQMFTPGCSFBTUNJMLPCUBJOFEGSPNmWF)*7JOGFDUFENPUIFSTJOUIFmSTUQPTUQBSUVNXFFLTIPXUIBUUFOPGPWJSJT
excreted in human milk. The impact of this exposure in breastfed infants is unknown.
Because of both the potential for HIV transmission and the potential for serious adverse reactions in nursing infants, mothers should be
instructed not to breastfeed if they are receiving COMPLERA.
Pediatric Use
COMPLERA is not recommended for patients less than 18 years of age because not all the individual components of the COMPLERA have safety,
efﬁcacy and dosing recommendations available for all pediatric age groups.
Geriatric Use
$MJOJDBMTUVEJFTPGFNUSJDJUBCJOF SJMQJWJSJOF PSUFOPGPWJS%'EJEOPUJODMVEFTVGmDJFOUOVNCFSTPGTVCKFDUTBHFEBOEPWFSUPEFUFSNJOFXIFUIFSUIFZ
respond differently from younger subjects. In general, dose selection for the elderly patients should be cautious, keeping in mind the greater frequency
of decreased hepatic, renal, or cardiac function, and of concomitant disease or other drug therapy [See Clinical Pharmacology].
Renal Impairment
Because COMPLERA is a ﬁxed-dose combination, it should not be prescribed for patients requiring dosage adjustment such as those with moderate,
severe or end stage renal impairment (creatinine clearance below 50 mL per minute) or that require dialysis [See Warnings and Precautions].
Hepatic Impairment
No dose adjustment of COMPLERA is required in patients with mild (Child-Pugh Class A) or moderate (Child-Pugh Class B) hepatic impairment.
COMPLERA has not been studied in patients with severe hepatic impairment (Child-Pugh Class C).
OVERDOSAGE
If overdose occurs the patient must be monitored for evidence of toxicity. Treatment of overdose with COMPLERA consists of general supportive
measures including monitoring of vital signs and ECG (QT interval) as well as observation of the clinical status of the patient.
*TTVFE+BOVBSZ

COMPLERA, the COMPLERA Logo, EMTRIVA, GILEAD, the GILEAD Logo, GSI, HEPSERA, STRIBILD, TRUVADA, and VIREAD are trademarks
of Gilead Sciences, Inc., or its related companies. ATRIPLA is a trademark of Bristol-Myers Squibb & Gilead Sciences, LLC. All other
marks referenced herein are the property of their respective owners.
©2013 Gilead Sciences, Inc. All rights reserved. CPAP0019 3/13
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Abstracts Spotlight: Integrase
Inhibitor GSK1265744

 Safety of GSK1265744, an investigational integrase
inhibitor that is being formulated as a once-daily tablet
or a long-acting parenteral intramuscular or subcutaneous
injection, was assessed across 8 phase 1 and 2a studies.
Adverse events, lab values, and ECG results were pooled
for 245 subjects exposed to GSK1265744. There were no
drug-related serious adverse events. The most frequent
adverse events were headache (22%) and nausea (5%).
Grade 2 lab abnormalities were infrequent and included
elevated cholesterol (5%), lipase (4%), bilirubin (2%),
glucose (2%), and creatinine kinase (2%). Among approximately 2500 postdosing ECGs, the mean change in QTcF
from baseline was 22.9 ms. Injection site reactions were
mild and caused no withdrawals from the studies (Lou Y,
et al. Meta-analysis of safety data from eight clinical studies with GSK1265744, an HIV integrase inhibitor, dosed
orally or as injection of long-acting parenteral nanosuspension. H-672).

HIV-1 ERADICATION STRATEGIES
Where Are We Now and Where Are We Going?
Dr. Sharon R. Lewin (Monash Medical School Building, The Alfred Hospital, Melbourne, Australia) stated the
case for a cure for HIV: life expectancy remains lower for
those with HIV infection and there is chronic morbidity for
those receiving combination ART. For every 2 new patients
who initiate combination ART, there are 5 new infections, so
we cannot treat our way out of this, and funding lifelong
combination ART for all who need it is likely unsustainable.
The major barriers to curing HIV are latently infected T
cells, residual viral replication, and anatomical reservoirs such
as the CNS, GI, and genitourinary tract. Latency occurs in
resting central and transitional memory CV4+ T cells. These
cells still contain infectious virus and may intermittently
release virus that is activated, but combination ART stops
this virus from going on to infect new cells. There is always
some virus, even just 1 copy. The latently infected T cells can
also replicate themselves, so they act as reservoirs. Immune
activation markers are associated with HIV DNA in people on
combination ART. It is not clear how these markers are
related to latent virus activation (eg, immune activation
causes HIV increase or HIV increase triggers immune activation). There are fewer latently infected cells if combination
ART is started during acute infection.

Is HIV Cure Possible?
Cure can be deﬁned as eliminating all HIV infected cells,
with HIV RNA ,1 copy/mL (sterilizing cure). Cure can also be
based on the cancer model of remission: long-term suppression
and undetectable HIV RNA copy number (functional cure).
Hutter et al reported on evidence of functional cure after
transplantation of stem cells homozygous for a 32-bp deletion
in the CCR5 allele that confers HIV-1 resistance into a patient
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with HIV-1 infection. The patient achieved viral load suppression that was maintained after discontinuation of ART.44,45
More recently, outcomes were reported for the “Boston Patients,” two HIV-infected patients who underwent allogenic
transplantation for blood-based cancers with cells containing
the CCR5 mutation. The patients stopped their ART and have
maintained suppressed viral loads for 2–5 years.46
Functional cures have also been reported with early
initiation of ART.47,48 Persaud et al49 reported on functional
cure in a baby who was administered ART days after birth
and has maintained undetectable viral loads for more than
a year after discontinuing therapy. Very early ARV treatment
may limit the establishment of latency. Ananworanich et al
recently reported that when treatment was started ,15 days
postinfection, no HIV copies were present in central, transitional, or effector memory CD4+ T cells.50 Functional cure is
also seen in a group of patients referred to as elite controllers
who are able to maintain undetectable viral loads; these patents are enriched in human leukocyte antigen (HLA) B57 that
may contribute to controlling the virus.51
What can we learn from sporadic cases of cure? The
HIV reservoir can be eliminated in some cases, long-term
control of HIV replication in the absence of ART is possible,
and very early ART likely limits the size or distribution of
latently infected cells. Now we need to translate these lessons
to feasible and scalable interventions.

Future Clinical Trials Aimed at HIV Cure
Strategies include elimination of latent infected cells,
enhancing HIV-speciﬁc immunity, eliminating residual virus
replication, and making cells immune to HIV. Strategies to
activate latent infection are aimed at killing the cells and
getting rid of the HIV reservoir. Many immune activators
being tested, including IL-7, histone deacetylase inhibitors
(HDACi), and disulﬁram. The HDACi vorinostat was tested
as a single dose on the resting CD4 cells of fully suppressed
HIV-positive patients; there was an increase in HIV RNA that
provided the proof-of-concept of disruption of HIV latency
in vivo.52 Vorinostat was also shown to increase unspliced
HIV RNA, with no change in HIV RNA or HIV DNA, so
there is no virion production. It may be that we need to do
more than just activate the cells; we might also need to induce
cell death. Several trials of activating agents are underway,
including trials of panobinostat, romidepsin, and vorinostat
dosed differently and in different patient groups; IL-7; and
disulﬁram, but there are no results yet.
Efforts to enhance HIV immunity have focused on the
creation of a vaccines against dendritic cells primed with the
patient’s virus. Vaccines can act as immunomodulators; a vaccine against PD-1, which is expressed on exhaustive T cells
and resting T cells and involved in activation, activates T cell
production, reverses exhaustion, and boosts SIV-speciﬁc
immunity. Recent clinical trials in malignancy have shed
more light on the adverse effects. Clinical trials from Merck
and BMS are ongoing.
ART intensiﬁcation in those with already low viral loads is
being attempted as a way to eliminate virus replication. Agents
including enfuvirtide (T-20), a boosted PI, RAL, and MVC have
 2013 Lippincott Williams & Wilkins
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been added to the regimen, but thus far, nothing has worked to
destroy the reservoir. RAL intensiﬁcation leads to increase in
2-LTR circles, a byproduct of integrase inhibition, so we know
that treatment is working. Reduction of RNA in the ileum and
infectious virus also indicate that it is having an effect.
Is it possible to make cells resistant to HIV? Researchers
have been trying to introduce HIV-resistant cells after stopping
ART. Resistance to HIV can be achieved by RNA interference
through tat or rev, expressing an antiviral factor, or removing
an essential host protein like CCR5. Lalezari and colleagues
described the use of a zinc ﬁnger nuclease to introduce doublestrand breaks into the CCR5 gene in patient cells, and then
the CCR5-deleted cells (SB-728-T) were introduced back
into the donor patients. In a phase 1 trial, 5 of 6 patients with
ART-controlled HIV-1 infection showed expansion of the
SB-728-T cell population.53
In summary, multiple examples of functional cure of
HIV infection have been reported. Activating HIV latency is
possible but it remains unclear if this is sufﬁcient to eliminate
infected cells. Combination approaches will almost certainly
be needed, as there is some evidence of residual virus
replication in a subset of patients. Gene therapy may be
possible, but not for all patients.

Abstracts Spotlight: CCR5-Modiﬁed
CD4 Cells

 The CCR D32 mutation is associated with resistance
to HIV infection; this study was undertaken to assess the
effects of treating individuals heterozygous for the CCR5
D32 mutation with CCR5-modiﬁed CD4 cells (SB-728T). Six aviremic HIV-positive patients heterozygous for
CCR5 D32 and with CD4 counts .500 cells/mL were
infused with 0.5 · 1010 to 3.0 · 1010 SB-728-T cells.
At 8 weeks, patients underwent treatment interruption
for 16 weeks. Both responders and nonresponders showed
an increase in viral load after ART interruption; responders then showed a drop in viral load while off treatment.
There was an increase in CD4 count after infusion that
was sustained for up to a year. Approximately 2%–3% of
the T cells were modiﬁed, and the amount of modiﬁed T
cells correlated with VL reduction. Low baseline viral
load in the existing reservoirs may be predictive of
response to SB-728-T cell infusion. Additional characterization of the responders is ongoing, with the goal of
optimizing subject selection for future studies [Ando D,
et al. Functional control of viremia in CCR5-D32 heterozygous (D32HZ) HIV+ subjects following adoptive transfer of zinc ﬁnger nuclease CCR5 modiﬁed autologous
CD4 T-cells (SB-728-T). H-1464c].
 In a previous study, long-term improvement in CD4
count was seen in 5 of 9 subjects (responders) who
received infusions of CD4 cells containing CCR5 modiﬁed by zinc ﬁnger nuclease (SB-728-T cells); the levels of
SB-728-T cells also persisted in the same 5 responders. In
this study, phenotypic and transcriptional analyses were
performed to determine whether differences in inﬂammatory response accounted for the differences in CD4 count
and persistence in the study subjects. PCMBs were col 2013 Lippincott Williams & Wilkins

lected pre-infusion, and early (14 days–2 months), intermediate (4–7 months), and late (9–12 months) after infusion.
The responders had a blunted innate immune activation
compared with sub-optimal responders, as measured by
expression of HLA-DR, CD80, Cd40, and IFN-1. PD-L1
expression was reduced in monocytes, and PD-1 expression was reduced in the T-cell subset. These data suggest
that inﬂammatory biomarkers may be predictive of
response to SB-728-T cell infusion [Zeidan J, et al. Host
immune environment signiﬁcantly impact the level of CD4
reconstitution and the effects on latent reservoir in HIV
subjects receiving ZFN CCR5 modiﬁed CD4 T-cells
(SB-728-T). H-674].

PREVENTION OF MOTHER TO
CHILD TRANSMISSION: LESSONS
TO BE LEARNED
Preventive ART for MTCT in the US
Dr. Lynne M. Mofenson (Eunice Kennedy Shriver
National Institute of Child Health and Human Development,
National Institutes of Health in Rockville, MD) reviewed the
history of preventive treatment for mother-to-child transmission (MTCT) of HIV. In the 1980s, 1 in 4 HIV-positive
mothers transmitted HIV to their infant, and most infections
seen in children came from their mothers. At the time, there
was no way to intervene except for women to know their
status and avoid getting pregnant. In the late 1980s, the FDA
held a public meeting to discuss the highly controversial
possibility of giving AZT to HIV-positive pregnant women.
In the ﬁrst clinical trial (ACTG 076), women were administered AZT starting after 14 weeks of pregnancy to target
transmission in utero and again at labor/delivery, and infants
were given PEP with AZT. The trial was stopped early
because of a 70% decrease in MTCT, which lead to rapid
implementation of the ACTG076 regimen.
In 1994, interim guidance was issued on the use of
ARV for preventing MTCT, prompting another public debate
on HIV testing during pregnancy. AZT eventually received
a new indication and labeling for use in the prevention of
MTCT, and Medicaid coverage was approved. A year later,
the American Academy of Pediatrics (AAP) and the Centers
for Disease Control and Prevention (CDC) expanded their
recommendations to include voluntary, routine consented
HIV testing for all pregnant women. Through the mid- to
late 1990s, there was rapid implementation of testing and now
87% of HIV infected mothers are diagnosed before giving
birth. During the same time, use of AZT during pregnancy
increased from 27% to 87%, use at birth increased from 5% to
75%, and use as PEP in neonates increased from 5% to 76%.
Today, current strategies for preventing MTCT include
universal HIV testing in pregnant women, combination ART
during pregnancy, elective cesarean section in women with
viral loads .1000 copies/mL, antepartum prophylaxis, and
neonatal ART.
|
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Prenatal ART
In 2009, 97% of HIV-positive pregnant women were
receiving combination ART regimens, and the HIV infection
rate and incidence had declined to 1.3% and 6%, respectively.
Other strategies also helped reduce MTCT, including family
planning, prenatal care, and earlier prenatal care. The current
recommendations are that all HIV-positive women receive
combination ART during pregnancy. The decision when to
start depends on CD4 levels, viral load, and maternal health.
Though earlier initiation may be more effective, it must be
weighed against the fetal effects of ﬁrst trimester exposure to
ARV drugs. The gestational age for starting combination
ART varies from 12 weeks to 28 weeks globally. US
guidelines recommend that ART be started immediately in
ill women or by 12 weeks of gestation.
The US Public Health Service (USPHS) Recommendations for Use of Antiretroviral Drugs in Pregnant HIV-1Infected Women for Maternal Health and Interventions to
Reduce Perinatal HIV Transmission in the United States were
updated in July of 2012,54 and a number of changes have been
proposed and are under consideration for the 2013 update.
These include an increase in the number of choices for dualNRTIs, the use of alternative boosted PIs and NNRTI alternatives, and use of integrase inhibitors, speciﬁcally RAL, when
interaction with a PI is a concern. There has been some concern
regarding EFV and neural tube defects, but this is based on
limited data. The ability to detect an increase in birth defects is
related to incidence of the defect and the number of observed
ﬁrst trimester exposures.55 For rare defects, only a few additional cases are needed to prove an increase related to treatment. Some groups are looking into the use of intravenous (IV)
AZT. Briand et al found that IV AZT given to women with
viral loads greater than 1000 copies/mL, concomitant with
combination ART, led to MTCT rates of 2.9% compared to
7.5% in women who did not receive IV AZT (P = 0.01).56

Abstracts Spotlight: ART for Prevention
of MTCT

 Higher doses of PIs may be needed as drug pharmacokinetics change during pregnancy. A retrospective
study examined adverse events requiring discontinuation,
reduction of dose, or adjunctive therapy in 65 women who
received high-dose ATV/r (400 mg/100 mg once daily;
n = 13) or LPV/r (600 mg/150 mg twice daily; n = 52)
during pregnancy. Most subjects in the ATV/r group were
also taking TDF/FTC and most subjects in the LPV/r
group were taking AZT/3TC. The mean age was 29 years
and 65% of study subjects were black. Undetectable HIV
viral loads were achieved by a similar percentage of patients in each treatment group. Adverse events were seen
in approximately 85% of patients in both groups, though
a greater number of abnormal laboratory values was seen
in the ATV/r group (P = 0.08). The most common AEs
were hyperbilirubinemia and vaginal bleeding in the
ATV/r group and hyperbilirubinemia and nausea/vomiting in the LPV/r group. A large number of patients in both
treatment groups required therapy to manage symptoms,
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but most adverse events were grade 1. No patients who
received ATV/r and 3 patients who received LPV/r
required a dose reduction due to transaminitis. One patient
in each group discontinued PI treatment for constipation
(ATV/r group) and anemia (LPV/r group) (O’Brien C,
et al. Tolerability of high dose atazanavir/ritonavir versus
lopinavir/ritonavir during pregnancy in HIV-infected
women. H-1259).
 In countries where MTCT is low, the focus has shifted
to the safety and toxicity of the ARV regimens used. The
safety of the integrase inhibitor RAL was assessed in
a single-center study of 28 women. Monthly measurements included ultrasound assessment of fetal growth
and maternal complete blood count, CD4 count, viral
load, transaminases, creatinine, and glucose. Subjects
received AZT during labor. Newborn APGAR score,
weight, and height were measured at birth and PCR for
HIV DNA was performed at birth, 1 month, and 3 months
of age. Median maternal age was 31 years, 80% were
black, and 52% were treatment naïve at pregnancy. Of
the women who received RAL on trial, 5 were started
during the ﬁrst trimester, 3 during the second trimester,
and 23 during the third trimester. The median viral load
was 17,000 copies/mL at the start of treatment, and dropped to 71 copies/mL during treatment and 41 copies/mL
at delivery. RAL concentrations measured in maternal
blood, amniotic ﬂuid, cord blood, and in the infants suggest good transplacental transfer. Elective cesarean section was performed in 20% of the women. All neonates
received AZT prophylaxis for 4 weeks. Median weight,
height, and APGAR scores were normal, and all tested
negative for HIV DNA. No clinical or biological intolerance was noted in mothers or neonates based on blood
tests, and there were no birth defects. The children will
continue to be followed for 6 years, if possible (Jeantils V,
et al. Pregnancy and a regimen containing raltegravir:
a pilot study on the materno foetal safety. H-1463).

Elective Cesarean
If viral loads are above 1000 copies/mL, then elective
cesarean is given at 38 weeks. When viral loads are less than
1000 copies/mL, the rates of MTCT are similar in vaginal and
cesarean deliveries.57

Neonatal Care
MTCT can be reduced signiﬁcantly if AZT is initiated
in neonates 48 hours after birth, even if the mother received
no combination ART. The NIHCD/HPTN 040 study tested
three different ART regimens 48 hours after birth in 1684
formula-fed infants born to HIV-positive women from the
Americas and South Africa who had not received ART during
pregnancy.58 The overall rate of MTCT was 8.5% with lower
rates in infants who received 2- or 3-drug regimens vs AZT
alone. What about giving 3 or more ARV drugs as was done
for the “Mississippi baby” reported in 2012? Data are available for AZT, 3TC, and nelﬁnavir (NFV) only for
 2013 Lippincott Williams & Wilkins
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prophylactic doses, and data in preterm infants are only available for AZT. There are signiﬁcant changes in metabolism
that occur in ﬁrst few weeks of life that increase concerns
about ARV toxicity. Further research is needed on various 2and 3-drug regimens.
Breastfeeding is not recommended for women who are
HIV-positive, regardless of their viral load. The only
intervention is prevention. While suppressive ARV reduces
the risk of MTCT, formula feeding is still recommend, at least
in countries with fresh water sources. Pre-mastication of food
has also been linked to MTCT in 3 cases.59

The Road Ahead
There has been great success in reducing MTCT since
the ACTG 076 trial, with dramatic reductions in the number
of new infections, even as the number of births among HIVinfected women has increased 30%. Yet thousands of infants
may still be at risk. Barriers to elimination of MTCT
including late HIV testing and diagnosis, delayed or no
prenatal care or ART, breastfeeding by HIV-positive mothers,
low CD4 counts, and IV drug use (IVDU).
It is not yet clear whether fetal exposure to ARV drugs
given during pregnancy or for PEP in neonates cause health
problems later in life. As the children born to HIV-positive
mothers grow up, we need to remain vigilant for a rise in
congenital abnormalities; prematurity; fetal bone, hematologic, and mitochondrial dysfunction; increased malignancy;
and cardiovascular and neurodevelopmental disorders.

The Global Perspective
Dr. James A. Mcintyre from the Anova Health Institute
in Johannesburg, South Africa, described global trends and
efforts to curb MTCT of HIV. The goal in the European
Union (EU) is elimination—zero new HIV infections, zero
AIDS-related deaths, and zero discrimination—by 2015. The
goal is an AIDS-free generation of children who are born
free of HIV and whose mothers remain alive. In 2013, the
Joint United Nations Programme on HIV/AIDS (UNAIDS)
reported that more than 900,000 women with HIV received
ART to prevent MTCT, and there was an expansion in programs for lowering MTCT rates.60 However, there are
210,000 new HIV infections in global plan priority countries, and 4 out of 10 mothers and 5 out of 10 infants are
still not receiving treatment to prevent MTCT. Very few
African countries have met goals in providing adequate
ART to pregnant women; of the 22 priority countries, only
27% of women in West and Central Africa are getting effective preventive MTCT regimens.
Research in the area of MTCT has been highly
successful and inﬂuential; in less than 20 years, MTCT was
recognized, the routes of transmission identiﬁed, and treatment tested and implemented, and we have seen great success
in reducing new infections. The same drops in MTCT rates
seen in the US and EU are seen in Thailand and Africa, with
a slight delay as the science makes its way into the ﬁeld.
Yet scientiﬁc evidence does not always end up as
policy, particularly in resource-limited settings. In these areas,
 2013 Lippincott Williams & Wilkins

policy is driven by WHO, with the intention that policy
changes will be adapted at the country level and will lead to
development of local guidelines. Guidance from the United
States President’s Emergency Plan for AIDS Relief (PEPFAR) has been driving global policy as well. In 2010,
WHO guidelines recommended 2 short-term prophylaxis options, option A and option B, for maternal ART to prevent
MTCT in women who were not eligible for life-long ART
based on their CD4 count. More recently, option B+ was
recommended as a single life-long ART regimen for HIVinfected pregnant women that would be given at any CD4
count. There were no head-to-head trials of option A and
option B, and both regimens provided signiﬁcant reductions
in MTCT, so each country was left to choose the option that
was best for them. For operational, programmatic, and strategic reasons, in 2013, WHO consolidated their guidelines to
recommend initiation of lifelong ARV therapy for all pregnant and breastfeeding women with HIV, regardless of their
CD4 count (option B+).61 Option B+ might be better for
operational and logistic regions, as everyone gets same treatment regardless of CD4 count. Option B+ also overcomes
barriers and simpliﬁes treatment for mother, infant, and providers by using just one ﬁxed-dose combination.62 The WHO
consolidated guidelines expanded eligibility for ART to up to
25.9 million people. Several Ministries of Health are moving
toward the option B+ approach, but only Malawi and Uganda
have implemented it as of 2013.

Overcoming Barriers to Prevention
The global strategy to reduce HIV infection has four
pieces: prevention of HIV, prevention of unintended pregnancies, prevention of MTCT, and support of HIV-positive
mothers and their families. To achieve these goals, it is
important to understand the barriers to implementation of
MTCT prevention programs in low-resource countries, at the
level of the individual, the health system, and the community.
Challenges include unplanned pregnancies, low education,
lack of early prenatal care, and only short-term PEP.
There is still a need to follow patients after giving birth
to monitor other routes of MTCT, such as breastfeeding.
There is also a need for pharmacovigilance. Many infants will
be exposed to ARV agents in these programs, and we need to
monitor long-term safety. Adverse pregnancy outcomes
related to MTCT regimens must also be tracked, including
hypertension, preterm delivery, small for gestational age
infants, and stillbirths. Care does not end at delivery. There
is currently a low rate of care for infants, and a low rate of
PEP. The systems are poor for infant follow-up and for
assessing ﬁnal infection status. Adherence to preventive
MTCT interventions is also challenging, as even short-term
ARV therapy carries some stigma.63 Community education is
critical to success of preventive MTCT programs. At the level
of health systems, managers need to buy into new approaches
to care that include family planning, transportation, use of
triple-drug ﬁxed-dose regimens, initiation of earlier antenatal
care, repeat testing, and PEP for infants. At the level of the
individual, there is a need for starting earlier prenatal treatment, returning for test results, ensuring adherence, and
|
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family planning. Finally, at the level of the community, it is
imperative that preventive programs focus on reducing new
infections, involving men, and reducing the stigma associated
with HIV infection and treatment.
There are fewer than 900 days left until 2015 and the
UNAIDS goal of “zero,” and while it may not be possible to
get there, we can get closer to this goal if we continue to link
implementation to the research evidence.

POST-EXPOSURE PROPHYLAXIS:
TIME FOR RE-ASSESSMENT?

there is systemic dissemination and a burst of virus production.
Based on this timeline, drugs for PEP must target the initial
infection, as early as possible.
A 3-drug regimen of zidovudine (ZDV), 3TC, and
indinavir (IDV) was found to be effective for PEP against
vaginal HIV infection in macaques.67 As with IV exposure,
timing of PEP initiation after vaginal HIV exposure is important; in one study, treatment for 28 days with TDF was effective when started 12 or 36 hours after infection, but less so
when initiated 72 hours after infection.68

Is Daily Dosing Needed?

Dr. Walid Heneine from the CDC in Atlanta, GA,
reviewed the preclinical animal research in post-exposure
prophylaxis (PEP). Most data in PEP have been gathered
from studies in macaque models. Because placebo-controlled
clinical trials are not possible, these animal studies provided
critical proof-of-concept evidence on the efﬁcacy of PEP, and
have helped deﬁne protective antiretroviral therapy (ART)
regimens, timing, and duration. Animal studies, performed
under highly controlled conditions, have made it possible to
model blood borne and mucosal HIV exposures and have
produced valuable data that informed human trials of oral and
topical PEP regimens.

Garcia-Lerma et al69 found that intermittent PrEP/PEP
with high-dose FTC/TDF was the most effective regimen
against rectal infection. In that study, treatment with only
2 doses, given 2 hours prior to infection and 24 hours
after infection, was effective against HIV infection. A subsequent study by the same group found that treatment with
TDF/FTC 2 hours prior and 2 hours post-infection, particularly with higher drug concentrations, was also effective.70
These data illustrate that timing and potency of treatment
are important in PEP, and that the mechanism of protection
in the 28-day, once-daily regimens was likely due to the
control of infected cell spread rather than prevention of
the initial infection.

Intravenous Exposure Models

Future Directions

Only 3 preclinical studies investigated PEP in IV HIV
exposure. The ﬁrst published study reported the prevention
of SIV infection in macaques with tenofovir disoproxil
fumarate (TDF) administered subcutaneously either 48
hours before, 4 hours after, or 24 hours after intravenous
SIV inoculation.64 This study set the stage for further studies
of both pre-exposure prophylaxis (PrEP) and PEP. The same
group extended their studies to test the optimal duration and
timing of PEP. Either decreasing the length of treatment or
extending the time between inoculation and initiation of
dosing decreased the protective effect.65 In 2000, Le Grand
et al66 reported no protection of 3 different drug regimens
initiated 4 or 72 hours after IV inoculation of HIV; however,
the doses used were lower than those used clinically, underscoring the importance of interspecies scaling to recapitulate
clinical drug exposures in macaques, which have a faster
drug clearance.

Research with macaque models has provided important proof-of-concept of efﬁcacy of PEP against vaginal,
rectal, and IV HIV exposures; highlighted the importance of
early initiation of PEP; and deﬁned a protective duration of
treatment for particular regimens. There are gaps to be ﬁlled:
there are no data on the use of newer regimens that include
the new drug classes. A full 28-day PEP may not be
necessary if treatment is started early with newer, stronger
drugs. It also remains to be seen whether there is any
advantage in using integrase inhibitors or PIs—which work
on later steps in the replication cycle—for PEP. Dr. Heneine’s group is currently investigating the use of integrase
inhibitors for PEP and the optimal timing of treatment; in
preliminary studies in macaques, they administered a topical
gel 3 hours after vaginal infection and found it to be protective. Oral treatments are expected to have different PK
and timing.

Mucosal Transmission Models

Is Occupational PEP Effective?

Vaginal and rectal transmission models were also
developed in macaques to assess the efﬁcacy of PEP modalities, inform management of nonoccupational HIV exposure,
and provide a better understanding of early events in mucosal
infection. Though there is an initial exposure to a large number
of viruses, only a few make it through the mucosal layer. Once
a virus makes it past this bottleneck, though, penetration is fast,
with infection initiated within 1 hour of exposure. During the
next few days, infected cells expand locally, and within a week,

Dr. Barry S. Zingman from Albert Einstein College of
Medicine in Monteﬁore Medical Center, Bronx, NY, continued the session with a presentation on efﬁcacy of occupational PEP. The same principles apply to nonoccupational
exposure, and both occupational and nonoccupational PEP
are effective. The question now is how occupational PEP can
be made more effective with modern methods of diagnosis,
new treatment regimens, and application of new ﬁndings
regarding the timing of seroconversion.

Use of Animal Models in PEP
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Assessing Risk
More than 6 million US workers are at risk of occupational
HIV exposure, and more than 800,000 occupational HIV
exposures occur annually in a variety of settings. The chance
of encountering HIV is signiﬁcant. There are 1.2 million
individuals infected in the US, and of these, 28% are in care
with a suppressed viral load on ART. Occupational HIV
transmission is a rare event, with 57 documented cases and
140 possible cases to date. Of the documented cases, most were
from percutaneous exposure to blood known to be HIV-infected.
The risk of HIV infection from exposure to known HIV-positive
sources varies from 0.3% for cases of deep parenteral inoculation
with a hollow needle or high viral titers to ,0.1% for cases of
small volume non-hollow needles, mucosal, or non-intact skin
exposure. The risk is too low to measure in cases of exposure via
intact skin, bites, tears, sweat, and saliva.
There is a clear inoculum effect: the risk of infection is
positively correlated to the amount of blood exposure and
amount of virus in the source blood. In 25 of the 57
documented cases of occupational HIV transmission, the
source of exposure was blood from terminal AIDS patients
who were receiving no treatment. The risk of occupational
transmission is lower, but not eliminated, if the viral load is
suppressed. PEP inhibits viral exposure and replication and
aids in immune eradication; with increasing use of occupational PEP, there has been no occupational transmission of
HIV in the US since 1999.

Clinical Evidence Supporting PEP
There is a great deal of evidence supporting the efﬁcacy
of PEP, and research has provided insight into the factors
inﬂuencing HIV transmission and the timing of HIV seroconversion. There is a window of approximately 2 days
between mucosal exposure and virus replication in local
lymphatics; after day 11, the virus is disseminated systemically. The process is probably faster after IV exposure. The
concept of PEP grew out of studies in the mid-1990s in which
AZT was shown to prevent perinatal HIV transmission. These
studies led to more HIV testing during pregnancy, better
treatment of pregnant mothers, and testing of various
combinations of ART, all of which led to nearly zero cases
of perinatally acquired AIDS. In a case-control study of
healthcare workers who were exposed to HIV infected blood,
those who had been exposed to AZT prior to exposure had the
lowest risk of transmission. More recently, there are reports of
“functional cures” of HIV infection with the use of ART in
neonates very early after birth,49 and suppression of the latent
HIV reservoir in adults with acute HIV infection.50

Guideline Recommendations
The CDC’s USPHS guidelines for PEP that were published in 2005 recommended using 2 drugs if at low risk or 3
drugs if at high risk of seroconversion, followed by retesting 6
months after exposure. The vast majority of exposures are
low risk, but risk is hard to quantify precisely, so the decision
to use 2 or 3 drugs was difﬁcult. In addition, this recommendation led to almost exclusive use of certain regimens with
 2013 Lippincott Williams & Wilkins

side effects that led many to stop therapy early. The New
York State (NYS) Department of Health updated its guidelines for occupational PEP in 201271 and for nonoccupational
PEP in 2013.72 The revised guidelines stress tolerability and
simplicity of the regimens used for PEP to ensure completion
of the PEP treatment. The CDC also recently issued new
guidelines for occupational PEP73 and an update of the
2005 guidelines for nonoccupational PEP are coming soon
(www.hivguiedlines.org).
Both the CDC and NYS guidelines for occupational PEP
emphasize practices that will reduce the chance of exposure. In
the event of an exposure, the ﬁrst step is to wash the site
immediately with soap and water or ﬂush mucous membranes
with water. The next step is to assess risk by determining the
type of exposure (eg, hollow or solid needle, intact or nonintact
skin) and evaluating the exposure source. The HIV status of the
source should be determined by rapid HIV testing, and if the
source is negative, then PEP can be avoided or discontinued. If
positive, then PEP is always recommended, and the potential
for resistance in the transmitted virus should be considered
when choosing a treatment regimen.
TDF and FTC have been preferred and well tolerated
for PEP, but there are now new classes of agents and new
agents within established classes that can be used for PEP.
AZT does not have a special effectiveness in PEP. Boosted
atazanavir (ATV), darunavir (DRV), and fosamprenvir (FPV)
are all new agents that have replaced LPV/r, and the new class
of integrase inhibitors, RAL and DTG, are also being
investigated for PEP. In nonoccupational PEP, the combination of TDF/FTC/RAL showed signiﬁcantly fewer side
effects and higher completion rates.74
Both guidelines recognize that PEP is an urgent medical
condition and that the ﬁrst dose should be given immediately
while the investigation into the source and risk assessment is
going on. The recently updated NYS guidelines state that all
exposed individuals should receive 3 ARV drugs for 4 weeks
(eg, TDF + FTC/RAL). Neither set of guidelines includes
DTG. Other treatment options include TDF + FTC or 3TC,
or ritonavir-boosted ATV or DRV. The regimen choice is
based the source HIV resistance, toxicity, clinician preference, constrains on availability, and insurance. If tolerability
issues or new information arises about source resistance, the
regimen should be changed.
PEP should be initiated as soon as possible, preferably
within 2 hours, after exposure; beyond 36 hours, there is
decreased efﬁcacy, though the absolute time period is not clear
and is judged based on severity of exposure. The CDC
guidelines add that for very high-risk situations, delayed PEP
may still be an option. HIV infection status should be
determined with a baseline evaluation and then a re-evaluation
72 hours later. The CDC guidelines recommend post-exposure
testing should be continued for at least 6 months; however, it is
very rare that an exposed individual will seroconvert more than
3 months after exposure. Signiﬁcant advances in HIV testing
led the NYS to recommend post-exposure testing for up to 3
months. In addition, precautions should be taken to avoid
secondary transmission, and both sets of guidelines recommend use of the National Clinicians’ Post-Exposure Prophylaxis Hotline [(PEPline) 1-888-448-4911].
|
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Dr. Zingman concluded his presentation by sharing
some data on the experience with the RAL + TDF/FTC occupational PEP regimen at his institution. There has been
greater acceptance and fewer side effects, drug interactions,
and regimen changes. The revisions to the guidelines for PEP
reﬂect the move toward better tolerated agents with fewer side
effects, which will improve completion rates and lessen anxiety after low-risk exposures.

UPDATE ON
PRE-EXPOSURE PROPHYLAXIS
Drs. Kenneth H. Mayer (Fenway Health, Beth Israel
Deaconess Hospital, Boston, MA) and Roy M. Gulick (Weill
Cornell Med. Coll., New York, NY) started the session by
asking, “Why do we need to consider chemoprophylaxis for
serodiscordant couples, since the HPTN052 trial showed that
ART treatment of the HIV-infected partner is protective?”
The effectiveness of treatment as prevention is not fully
understood, and in places like England and Denmark, which
have excellent access to ART, HIV incidence has not
decreased. Globally, only a quarter of people living with
HIV are receiving treatment, and full access is going to take
many years. In addition, not all HIV-infected individuals want
to start medications, particularly if their CD4 counts are high.
The awareness of serostatus is limited and there is still
a stigma attached to HIV that prevents disclosure. The applicability of the HTPN052 results to the general population are
not clear, as study subjects are healthy, without renal insufﬁciency or coinfection.

Challenges Facing PrEP Clinical Trials
The use of ART after exposure has been recommended
by the CDC and WHO for more than a decade, but PrEP is
very hard to study in randomized controlled trials because
transmission is not efﬁcient. The exposure risk per contact is
1%–2%, but people engage in repeat contact, which raises the
total risk. There are also people who entered studies seronegative, but had a positive antibody test at month 1, meaning
that they were in the process of acute infection. Another
major issue facing PrEP trials is study subject behavior.
Individuals who enter PrEP studies make their own decisions
about how they are going to take the medicine, and there is
a great deal of inconsistency in medication taking behaviors.
If people are not having sex all the time, they might decide
not take the medicine. Other concerns with the use of PrEP
include how to balance the risk of toxicity, such as renal
insufﬁciency and bone demineralization. It has also been very
difﬁcult to recruit youth into PrEP studies.

PrEP Clinical Trial Data
There have been several studies of PrEP, including
iPrEX,31 and PartnersPrEP75; the main challenge in conducting these studies was ensuring adherence. PrEP research has
been moving away from examining whether it works and is
now trying to determine how best to make it work. New
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studies are looking at the use of simpler regimens, and
counseling may be necessary to ensure adherence. Many
open-label studies in PrEP are ongoing, including iPrEX,
PartnersPrEP, CDC494, ATN110 and 113, PROUD,
CCTG595, HPTN073, and PATH-PrEP. These studies are
expected to start producing valuable long-term data on
the side effects of TDF (bone, kidney, etc). ART adherence
interventions are being modeled after Life Steps from Safren
et al,76 and are including text messaging and more interactive reminders. The PATH-PrEP demonstration project
(NCT01781806) is currently underway to examine the feasibility of adding PrEP to HIV prevention services. They are
using a staged adherence approach that incudes dried blood
spot testing to measure drug levels and help tailor counseling to improve adherence.

Who Is Prescribing PrEP?
PrEP attitudes and uptake were recently examined among
MSM using a social networking site77; the study found very
low levels of awareness and utilization of PrEP. Another study
found that while knowledge of chemoprophylaxis was high
among a groups of physicians, utilization was low.78 It is essential to engage practicing clinicians about PrEP; however, it is
becoming clear that PrEP is often prescribed by generalists who
are not trained in the type of counseling needed for PrEP. There
needs to be some connection between generalists and HIV
specialists to help navigate patients who are interested in PrEP.

Abstracts Spotlight: PrEP Utilization in
the US

 TDF/FTC was approved for use in PrEP in 2012;
using nationwide prescription data, researchers developed
an algorithm to determine the utilization patterns of TDF/
FTC for PrEP. The study included data for nearly 1800
people who had been prescribed TDF/FTC for PrEP. The
median age was 37 years, with the highest percentage of
use in the South (32%) followed by the Northeast (24%),
West (24%), and Midwest (18%). Prescribers were from
family practice (16%), internal medicine (15%), emergency
medicine (14%), and infectious disease (12%), of whom
9% were nurse practitioners and 8% were physician assistants. PrEP was more often used by uninfected women
younger than 25 years of age who were being treated by
a non-infectious diseases specialist. (Rawlings K, et al.
Status of Truvada (TVD) for HIV Pre-Exposure Prophylaxis (PrEP) in the United States: An Early Drug Utilization Analysis. H-663a).
 The target of PrEP is the negative partner of a discordant couple (the positive partner may already be treated
and suppressed). Specialists will need to work with primary care physicians to elicit histories that might prompt
a referral of a uninfected partner. In addition, couples may
not be monogamous, and the uninfected partner may have
multiple partners. Speaking privately with the uninfected
partner may help them evaluate their actual risk and the
need for PrEP.
 2013 Lippincott Williams & Wilkins
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Who is going to pay for the PrEP? We need to work
with insurance companies regarding the inclusion of PrEP in
preventive care. ADAP does not cover PrEP for the
uninfected partner, but in New York, Medicaid is paying
for PrEP. Some private insurers are also paying for PrEP. We
will need to determine whether PrEP is deﬁned as preventive
care under the Affordable Care Act.

New Drugs and Delivery Systems
TDF/FTC is the main ARV regimen used for PrEP
trials. The once-daily dosing is easy to take and people are
used to it. But is there anything else that can be used? Are
there regimens that can be used less frequently? Anderson
et al modeled various TDF/FTC regimens that use fewer
doses per week and correlated drug concentration against
transmission risk.79 The HPTN 067 trial is currently recruiting
360 MSM and 180 WSM who will receive daily dosing;
twice weekly dosing plus a post-exposure dose; and eventdriven dosing, with drug administered just before and after
exposure (NCT01327651).

The Ideal PrEP Drug
An NIH 2009 working group determined that the ideal
PrEP drug should be safe, penetrate target tissues, and protect
against infection in tissues; be long lasting; have a unique
resistance proﬁle and no drug interactions; not be part of
current regimens; and be affordable, easy to use, and
implement. There are 28 drugs that could be considered for
PrEP; if we take out all that do not meet the NIH criteria, the
list shrinks to 3TC, FTC, TDF (NRTIs); MVC (CCR5
inhibitor); and RAL and DTG (integrase inhibitors).
MVC is not active against X4 virus, but it could be
reserved for prevention. MVC is well tolerated, drug resistance
is uncommon, and daily dosing produces high tissue levels.80
In a mouse model, PrEP with MCV prevented HIV transmission,81 but similar results were not seen in macaques.82 The
HPTN069 (NEXT-PrEP) is a phase 2 trial of MVC regimens
that is currently enrolling 400 at-risk HIV-negative MSM and
200 HIV-negative women for PrEP (NCT01505114).
Other new agents include long-acting RPV (RPV-LA)
that is administered as a monthly intramuscular injection.83 The
integrase inhibitor GSK1265744 was shown the prevent HIV
transmission in macaques.84 A trial of both agents together—
given as an oral pill lead-in to a monthly or quarterly injection
of GSK1265744 and monthly dose of RPV-LA—found that
plasma concentrations could be sustained and treatment was
well tolerated.43

When Should Someone Stop PrEP?
PrEP should be a bridge to adopting behaviors that
reduce risk of transmission rather than a way to justify risky
behavior. We did not see risk compensation in trials, but the
people who participate in clinical trials are a self-selected
group of people. This is why counseling is a necessary part of
PrEP. We run the risk of sending mixed messages to patients:
 2013 Lippincott Williams & Wilkins

use a condom, but here is a pill just in case. The people who
will not use condoms are the people who need PrEP.
The goal is to use fewer drugs, limited to just when they
are needed (ie, event driven), in the easiest way possible (eg,
vaginal rings, gel, injection vs. pills) to improve adherence.
We want to make PrEP more friendly so that it is not
necessary to continually measure drug levels to make sure
patients are adherent. The ultimate goal is to model PrEP like
hormonal contraception. One of the rate-limiting steps in
PrEP is health-care providers, who often stop offering PrEP
once a clinical trial is over. There is a need for navigators who
can bridge between primary care and HIV specialists to get
the right people into PrEP treatment.
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