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Recommended Regimen Options
(Drug classes and regimens within each class are arranged in alphabetical order.)

INSTI-Based Regimens:

 DTG/ABC/3TC*—only for patients who are HLA-B*5701 negative (Al)

* DTG plus TDF/FTC" (Al)

+ EVGIc/TAF/FTC—only for patients with pre-treatment estimated CrCl 230 mL/min (Al)
* EVGIc/TDFIFTC—only for patients with pre-treatment estimated CrCl 270 mL/min (Al)
* RAL plus TOF/FTC" (Al)

Pl-Based Regimens:
» DRV/r plus TDF/FTC” (Al)

Alternative Regimen Options
{Drug classes and regimens within each class are arranged in alphabetical order.)

Regimens that are effective and tolerable, but that have potential disadvantages when compared with the recommended regimens listed
above, have limitations for use in certain patient populations, or have less supporting data from randemized clinical trials. An
rnative regimen I imen for so i

NNRTI-Based Regimens:
« EFVITDF/FTC* (BI)

+ RPVITDF/FTC*—only for patients with pre-treatment HIV RNA <100,000 copies/mL and CD4 cell count >200 cellsimm? (BI)

Pl-Based Regimens:
* ATVic plus TDF/FTC*—only for patients with pre-treatment estimated CrCl 270 mL/min (Bl)

« ATVir plus TDF/FTC* (BI)
* (DRVic or DRVIr) plus ABC/3TC"—only for patients who are HLA-B*5701 negative (Blll for DRV/c and Bl for DRV/r)
* DRV/c plus TDF/FTC"—only for patients with pre-treatment estimated CrCl 270 mL/min (BII)
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Raltegravir (approved 10/07)
Elvitegravir (approved 8/12)
Dolutegravir (approved 8/13)

LEDGINs (ALLINIs)
Cabotegravir (GSK-774)
MK-2048
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Raltegravir (MK-0518)

Kullanima giren ilk INSTI
R5 ve X4 tropik viruslere ve HIV-2’ye etkin
10 glinlik monoterapi ile viral yuk 2 log dismektedir

Hizla absorbe olur ve Cmax’a 1 saatte ulasir
2 ginde kanda kararli konsantrasyona erisir
Plazma proteinine %83 oraninda baglanir

Pozoloji 2X400 mg (yeni formulasyon 1X1200 mg )
Yiyeceklerle alinma zorunlulugu yoktur



Sitokrom P450’nin indukleyicisi/inhibitora degil
Komedikasyon gereken hastalarda iyi bir secenek

Omeprazol ile RAL konsantrasyonu artar, ancak doz
ayarlamasina gerek yok

Child-Pugh A ve B’de doz ayarina gerek yok
Ciddi renal yetmezlikte bile doz ayarina gerek yok

Diyalizin raltegravir konsantrasyonuna etkisi net degil. Diyaliz
oncesi kulanimi énerilmez



Elvitegravir @ 6

Vitekta

2 aranire

150 mg ETG +150 mg COB (cyp3A ve CYP2D6 inhibisyonu)
Hizla absorbe olup 4 saatte Cmax’a ulasir
%50’si yag olan 800 kcal diyet ile alindiginda duzeyi %87 artar

85 mg ve 150 mg tabletlerin tek ajan olarak Pl/r kullanimi

onaylanmistir

* 150 mg once dsly with food
Unboosted EVG is mot recommended.




Afferent arteriole

Efferent arteriole .
Tubular Reabsorption

Substances reabsorbed back into
blood from the renal tubule

Glomerular
capillaries

Bowman's capsul-

L= Glomer’ . filtration
Tubular Secretion

stiboronier Substances secreted from the
blood back into renal tubule for
Tubsiar reabsarpaa elimination

Blocking Tubular Secretion
Cobicistat BLOCKS tubular
secretion of creatinine, causing an
increase in blood levels of
CEEIRIGE

X




FiX doz tablet kullaniminda tenofovirin de nadiren renal hasar
yapabilmesi nedeniyle dikkatli olunmali

Serum kreatininde >0.4 mg/dL artis tek basina COB etkisi
degildir, akut renal hasar acisindan dikkatli olunmali

CrCl <70 mL/dak ise baslanmamal

CrCl <50 mL/dak ise kesilmeli
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2. kusak INSTI

- genetik bariyeri daha yuksek

10 glinlik monoterapide VL 2.5 log azalmistir
Kc glukuronidasyon ile metabolize olur
Kreatininin tubuler sekresyonunu inhibe eder

GFR’de degisiklik olmadan serum kreatinini artar. Sonra sabit
kalir

ART naif olgularda 1X50 mg
Tedavi deneyimli-direncli olgularda 2X50 mg



Table 14. Antiretroviral Therapy-Associated Common and/or Severe Adverse Effects (page 1 of 5)

N/A indicates ether that there are no reported cases for the particular side effect or that data for the specific ARV drug class are not available. See Appepdix B for

additional information listed by drug.

Adverse Effect

Bleeding Events

Spontaneous bleeding, hematuria in hemophilia.

TPV: Intracranial hemorrhage associated with CNS
lesions, frauma, alcohol abuse, hypertension,
coagdogahy anti-coagulant or anti-platelet agents,

TDF: Associated with greater
loss of BMD than other
NRTIs.
Osteomalacia has been
reported in association with
proximal renal tubulopathy.

Decreases in BMD observed after the initiation of any ART regimen.

ZDV: Anemia, neutropenia

N/A

ABC and ddl: Associated
with an increased risk of Ml
in some cohort studies.
Absolute risk greatest in
patients with traditional CVD
risk factors.

Associated with M| and stroke in some cohorts.
SQVir, ATVIr, and LPVIr: PR prolongation. Risks
include pre-existing heart disease, other
medications.

SQVir: QT prolongation. Obtain ECG before
administering SQV.

N/A

ATV: Cholelithiasis and kidney stones may present
concurrently.

Median onset is 42 months.

ZDV, d4T, and ddl

Reported for some (IDV, LPV/r), but not all Pls

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

Downloaded from http://aidsinfo nih gov/guidelines on 5/4/2016




Table 14. Antiretroviral Therapy-Associated Common and/or Severe Adverse Effects (page 2 of 5)

Adverse Effect

Dyslipidemia

¢4T > ZDV > ABC: TLDL
and TG

EFV: TG, TLDL,
THDL

All RTV-boosted Pls: TLDL, TG, THDL
LPVIr = FPVir and LPVIr > DRVir and ATVIr: TTG

EVGIC/TDF/FTC:
1TTG, TLDL, THDL

Gastrointestinal
Effects

Nausea and vomiting- ddl
and ZDV > other NRTIs

Pancreatitis: ddl

N/A

Gl intolerance (e.g., diarrhea, nausea, vomiting)

Diarrhea: Common with LPVJr, more frequent than
DRV/r and ATV/r

Nausea and
diarrhea: EVGIc/
TDFIFTC

Reported with most NRTls.

Steatosis most common with

ZDV, d4T, or ddl.

ddl: Prolonged exposure
linked to non-cirrhotic portal
hypefterm esophageal
varices.

Flares: HIV/HBV-co-infected

patients may develop severe

hepatic flares when TDF,

3TC, and FTC are withdrawn

or when HBV resistance
develops.

NVP > other NNRTIs
NVP: Severe
hepatotoxicity

rash or hypersensitivity.
2-week NVP dose
escalation may reduce
risk. Risk is greater for
women with pre-NVP
CD4 count >250
cells/mm? and men with
pre-NVP CD4 count
>400 cells/mm?. NVP
should never be used
for post-exposure
prophylaxis, or in
patients with hepatic
insufficiency (Child-
Pugh B or C).

All Pls: Drug-induced hepatitis and hepatic
decompensation have been reported; greatest
frequency with TPV

IDV, ATV: Jaundice due to indirect
hyperbilirubinemia

TPVir: Contraindicated in patients with hepatic
insufficiency (Child-Pugh B or C)

N/A

MVC: Hepatotoxicity with or
without rash or HSRs
reported

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

Downloaded from http://aidsinfo.nih gov/guidelines on 5/4/2016




Table 14. Antiretroviral Therapy-Associated Common and/or Severe Adverse Effects (page 3 of 5)

Adverse Effect

Hypersensitivity
Reaction
Excluding rash
alone or Stevens-
Johnson syndrome

ABC: Contraindicated if
HLA-B*5701 positive.
Median onset 9 days; 90%
of reactions occur within first
6 weeks of treatment.

HSR symptoms (in order of
descending frequency):
headache, myalgia, chills,
diarrhea, vomiting,
abdominal pain, dyspnea,
arthralgia, and respiratory
symptoms.

Symptoms worsen with
coninuation of ABC.

Patients, regardless of HLA-
B*5701 status, should not be
re-challenged with ABC if
HSR is suspected.

NVP: Hypersensitivity
syndrome of hepatotoxicity
and rash that may be
accompanied by fever,
general malaise, fatigue,
myalgias, arthralgias, blisters,
oral lesions, conjunctivitis,
facial edema, eosinophilia,
renal dysfunction,
granulocytopenia, or
lymphadenopathy.

Rick is greater for ARV-naive
women with pre-NVP CD4
count >250 cells/mm’ and
men with pre-NVP CD4 count
>400 cellsimm’. Overall, risk
is higher for women than men.

2-week dose escalation of
NVP reduces risk.

RAL: HSR reported
when RAL given in
other drugs known
to cause HSR. All
ARVs should be

stopped if HSR
occurs.

DTG: Reported in
<1% of patients in
clinical development
program

MVC: Reported as partof a
syndrome related to
hepatotoxicity

Reported with NRTls,
especially 34T, ZDV, and
ddl: Ingidious onset with Gl
prodrome, weight loss, and
fatgue. May rapidly
progress with tachycardia,
tachypnea, jaundice,
weakness, mental status
changes, pancreatitis, and
organ failure. Mortality high
if serum lactate >10 mmol/L.

Women and obese patients
atincreased rick.

N/A

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

Downloaded from http://aidsinfo.nih gov/guidelines on 5/4/2016




Table 14. Antiretroviral Therapy-Associated Common and/or Severe Adverse Effects (page 4 of 5)

Adverse Effect

Lipodystrophy

Lipoatrophy: d4T > ZDV. May
be more likely when NRTis
combined with EFV than with
an RTV-boosted PI.

Lipohypertophy: Trunk fat increase observed with EFV-, Pl-, and RAL-containing regimens; however,
causal relationship has not been established.

ZDV- Myopathy

RAL: 1CPK,
weakness and
rthabdomyolysis

Peripheral neuropathy. d4T
> ddl and ddC (can be
irreversible).

d4T: Acsociated with rapidly
progressive, ascending
newomuscular weakness
resembling Guillain-Barré
syndrome (rare)

EFV: Somnolence, insomnia,
abnormal dreams, dizziness,
impaired concentration,
depression, psychosis, and
suicidal ideation. Symptoms
usually subside or diminich
after 2-4 weeks. Bedtme
dosing may reduce
symptoms. Risks include
psychiatric illness,
concomitant use of agents
with neuropsychiatric effects,
and increased EFV
concentrations because of
genetic factors or increased
absorpton with food. An
association between EFV and
suicidal ideation, suicide, and
attempted suicide (especially
among younger patients and
those with history of mental
illness or substance abuse)
was found in a retrospective
analysis of comparative trials.

All INSTIs: Insomnia
RAL: Depression
and suicidal ideation
(uncommon)

All NNRTIs

ATV, DRV, FPV, LPVIr, TPV

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

Downloaded from http://aidsinfo.nih gov/guidelines on 5/4/2016




Table 14. Antiretroviral Therapy-Associated Common and/or Severe Adverse Effects (page 5 of 5)

Adverse Effect NRTIs NNRTIs Pls INSTI

Renal Effects/ TDF: 1SCr, proteinuria, ATV and LPVir: Increased chronic kidney COBI (in EVGic!
Urolithiasis hypophosphatemia, urinary disease nisk in a large cohort study. TDFIFTC) and
phosphate wasting, . DTG: Inhibits Cr
giycosuria, hypokalemia, IDV: 1SCy, pyuria, renal atrophy or secrefion without
non-anion gap metabolic Fydonepiwosie reducing renal
acidosis IDV, ATV- Stone, crystal formation; adequate | glomerular function.
Concurrent use with Pi hydration may reduce risk.
appears to increase risk.
ddl, ZDV: Reported cases NVP > DLV, EFV,ETR, RPV | FPV, DRV, IDV, LPVir, ATV: Reported cases

Key to Abbreviations: 3TC = lamivudine; ABC = abacavir; ALT = alanine aminotransferase; ARV = antiretroviral; ATV = atazanavir; ATV/r = atazanavir'fitonavir, BMD = bone mineral
density; Cr = creainine; CrCl = creatinine clearance; CNS = central nervous system; COBI or ¢ = cobicistat; CPK = creaine phosphokinase; CVD = cardiovascular disease; d4T =
stavudine; ddC = zalcitabine; ddl = didanosine; DLV = delavirdine; DRV = darunavir; DRVIr = darunaviriritonavir, DTG = dolutegravir; ECG = electrocardiogram; EFV = efavirenz; El = entry
inhibitor; ETR = etraviring; EVG = elvitegravir; FPV = fosamprenavir; FPVIr = fosamprenavir/ritonavir; FTC = emiricitabine; Gl = gastroiniestinal; HBV = hepatitis B virus; HDL = high-density
lipoprotein; HSR = hypersensifivity reaction; IDV = indinavir; INSTI = integrase strand fransfer inhibitor; LDL = low-density lipoprotein; LPVir = lopinaviriritonavir, Ml = myocardial infarction;
MVC = maraviroc; NFV = nelfinavir; NNRTI = non-nucleoside reverse transcriptase inhibitor; NRTI = nucieoside reverse ranscriptase inhibitor; NVP = nevirapine; Pl = protease inhibitor; PT
= prothrombin fime; RAL = raltegravir, RPV = ripiviring; RTV = ritonavir; SCr = serum creatinine; SQV = saquinavir, SQVir = saquinavirintonavir, TDF = tenofovir disoproxil fumarate; TG =
triglyceride; TPV = tipranavir, TPVir = tipranavielritonavir; ZDV = zidovudine

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

Downloaded from http://aidsinfo nih gov/guidelines on 5/4/2016




TABLE 128-5 Antiretroviral Drug Use in Pregnant HIV-Infected Women: Pharmacokinetic and Toxicity Data

in Human Pregnancy and Recommendations for Use in Pregnancy—cont'd

ANTIRETROVIRAL FDA PREGNANCY
DRUG CATEGORY

Integrase Inhibitors
Insufficient Data to Recommend Use
Raltegravir (RAL) C

Elvitegravir/cobicistat B
(available in the
Quad pill formulated
with TDFFTC/EVG/
COBI) (brand name:
Stribild)'

Dolutegravir B

PK IN PREGNANCY

In third trimester, RAL PK showed
wide variability but RAL
exposure was similar to
postpartum and historical data

Variable but high placental transfer
to fetus

In third trimester, AUC lower than
postpartum but trough levels
adequate

Unknown placental transfer 10
fetus

No PK studies in human pregnancy
Unknown placental transfer to
fetus

RATIONALE FOR
CONCERNS IN RECOMMENDED USE IN
PREGNANCY PREGNANCY
Insufficient data lo assess for Safety and PK in pregnancy dala are
teratogenicity in humans. limited; can be considered for use
Increased skeletal variants in rats ~ in special circumstances if no other
but not in rabbits. Limited alternatives are available

experience in human pregnancy.

No evidence of teratogenicity in Safety and PK in pregnancy data are
rats and rabbits with all four insufficient to recommend use
components of medications. If during pregnancy
hepalitis B coinfection present,
possible hepatitis B flare if drug

stopped postpartum.

No teratogenicity in rats and rabbits ~ Safety and PK in pregnancy dala are
insufficient to recommend use
during pregnancy

*Triple NRTI regimens including abacavir are less potent virologically compared with Pl-based highly active antiretroviral therapy regimens. Triple NRTI regimens should be
used only when an NNRTI- or Pl-based highly active antiretroviral therapy regimen cannot be used, such as because of significant drug interactions.

'Stribild FDA-approved product information. Available at http:/www.accessdata fda.gov/drugsatfda_docs/abel2012/203100s000ibl pdf. Accessed March 1, 2013

ARV, antiretroviral, AUC, area under the concentration-time curve; FDA, U.S, Food and Drug Administration; HBV, hepatitis B virus, HIV, human immunodeficiency virus,
NNRTI, non-nucleoside reverse-transcriptase inhibitor, NRTI, nucleoside reverse-transcriptase inhibitor, NERT, nucleotide reverse-transcriptase inhibitor; PI, protease inhibitor,
PK, pharmacokinetics.




TABLE 127-2 Cerebrospinal Fluid Penetration Effectiveness Score

4
Nucleoside analogue Zidovudine
reverse-transcriptase inhibitors
Non-nucleoside analogue Nevirapine
reverse-lranscriplase inhibilors
Protease inhibitors Indinavir-r

Fusion/Entry inhibitors
Integrase inhibitors

Abacavir
Emtricitabine

Delavirdine
Ffavirenz
Darunavir-r
Fosamprenavir-r
Indinavir
[opinavir-r

Maraviroc
Raltegravir

2
Didanosine
Lamivudine
Stavudine
Etravirine

Atazanavir-r
Mazanavir
Fosamprenavir

1

Tenofovir
Zalcitabine

Nelfinavir
Ritonavir
Saquinavir-r
Saquinavir
Tipranavir
Enfuvirtide

*Numerical score of 4 is highest and 1 is lowest by method of Letendre."
-1, ritonavir-hoosled.

RAL genital sekresyonlara iyi gecer

HIVRNA semende dlcilemeyecek duzeye iner




Tedavi naif hastalarda
Integraz inhibitorleri



STARTMRK Study: raltegravir vs efavirenz,
“in combination with TDF/FTC

O ARv-triglscom
Design
Randomisation*® W48 W240
11
Double-blind ;
= AbLs + K 4 i
18 vears l Rl RAL 400 mg BID + EFY .
ARV-naive TDF/FTC fde QD |
HIV RNA > 5,000 ¢/mL :
Any CD4 cell count |
No resistance to o EFV 600 mg QD + RAL >
EFV, TDF or FTC TDF/FTC fdec QD i

*Randomisation was stratified by baseline HIV RNA (< or > 50,000 ¢/mL)
and viral hepatitis co-infection status

Objective

Non inferiority of RAL vs EFV: % HIV RNA < 50 c/mL by per protocol, non-
completer = failure analysis (lower margin of the 2-sided 95% CI for the
difference = - 12%, 90% power)

STARTMRK Lennox JL. Lancet 2009;374:796-806



RAL noninferior to EFV in HIV-1 RNA < 50 ¢/mL at Wk 48
(primary endpoint; ITT, NC = F analysis); superior from Wk 192

RN
)
e

S Ee 81

2 80 75 76 71
S 82 79

= 60 69 67 o
Voo40- A: +9.5% (95% CI: 1.7% to 17.3%;

g noninferiority P < .001)

X 201

Zl 0-. L LI | L | L || 1 1 1 1 | 1 1 I 1 1 | 1 | |
= 0 12 24 48 72 96 120 144 168 192 216 240

Wks
Pts at Risk, n



STARTMRK Study: raltegravir vs efavirenz,
in combination with TDF/FTC P

Response to treatment at week 240 (5 years)

IIV RN .
HIY RI\AR<A50 c/&L HIV RNA < 50 ¢/mL (observed-failure
o — L‘ = v analysis) by baseline factors
Primary analysis Per protocol, -
100 - PP,NC=F 9bserved_failure Baseline RAL ‘ EFV
s RNA < 5 log10 c/mL 94% 78%
80.7 RNA > 5 log10 c/mL 85% 83%
5] 710
CD4 > 200/mm3 82.5% 78.7%
CD4 < 200/mm3 88.3% 85.6%
50 HIV-1 B subtype 90% 79%
Non-B subtype 87% 84%
25 -
N Increases in fasting serum triglycerides, total
- : cholesterol, HDL cholesterol, and LDL
Difference (35% ClI)  Difference (95% Cl) cholesterol from baseline were significantly
= ) (1.9 15.5) lower at W240 (P < 0.005) in RAL than EFV
uperiority Superiority

* Exclusion of discontinuations due to intolerability

or reasons unrelated to treatment
Rockstroh JK, JAIDS 2013;63:77-85

STARTMRK



STARTMRK Study: raltegravir vs efavirenz,
“in combination with TDF/FTC .

Cumulative summary of genotypicresistance data for patients
with RNA > 400 ¢/mL at the time of virologic failure out to week 240

EFY
N =282
Protocol-defined virologic failure confirmed (HIV RNA > 50 c/mL) 55 (19.6%) 59 (20.9%)
Resistance data available (HIV RNA > 400 ¢/mL) 23* 20
RAL or EFV resistance alone 1 7
RAL or EFV resistance, and NRTI resistance 3 | 3
NRTI resistance alone 3 2

* Integrase gene could not be amplified in 5 cases

Emergence of RAL resistance in 4 patients (1.4%)
Sequencing data of the 4 patients with emergence of RAL-associated mutations
Q148H + G140S,
Q148R + G140S,
Y143Y/H + L74L/M + E92Q +T97A,
Y143R

STARTMRK Rockstroh JK, JAIDS 2013;63:77-85



STARTMRK Study: raltegravir vs efavirenz,
in combination with TDF/FTC i

Summary — Conclusion

At 48 weeks of treatment, RAL was non-inferior to EFV, in combination
with TDF/FTC. Virologic non-inferiority of RAL was confirmed through
W24. RAL was superior to EFV for virologic outcome at week 240

RAL + TDF/FTC led to more rapid viral load decline (significantly more
patients with HIV RNA < 50 ¢/mL for weeks 2 to 16)

Greater increase in CD4 was observed in the RAL group. It was

significant from W156
Upon virologic failure, resistance mutations to RAL was found in few

cases
RAL was associated with significantly fewer overall and drug-related
clinical adverse events, and CNS-related adverse events than was EFV

Mean changes in lipid parameters were smaller for RAL than for EFV

RAL + TDF/FTC is an alternative to EFV + TDF/FTC as a first-line
combination regimen in treatment-naive HIV-infected patients

STARTMRK Lennox JL. Lancet 2009;374.:796-806; Rockstroh JK, JAIDS 2013,63:77-85



Elvitegravir/Cobicistat vs EFV or ATV/IRTV
+ TDF/FTC in Treatment-Naive Pts

Randomized, double-blind, active-controlled phase Il studies
Primary endpoint: HIV-1 RNA < 50 copies/mL at Wk 48

(N =700)
Treatment naive; \
HIV-1 RNA = 5000 copies/mL;

any CD4+ cell count;
susceptible to TDF, FTC, and EFV, or ATV,

eGFR = 70 mL/min /'
(N = 708) \



EVG/COBI/TDF/FTC Noninferior to EFV/
TDF/FTC Through Wk 144

HIV-1 RNA < 50 copies/mL (%)

EVG/COBI/TDF/FTC EFV/TDF/FTC
(n = 348) (n = 352)
A: 3.6%

(-1.6t08.8) A2.7%

100 (29t08.3) A4.9%
88 g4 . (1.3t0 11.1)
82 80
80 - 75
60 -
40 -
20 7
0 : : :
Wk 48 Wk 96 Wk 144

EVG/COBI arm noninferior to EFV
arm at Wk 48 primary endpoint!']
and through Wk 144[23]

Results consistent across
subgroups: BL HIV-1 RNA,
CDA4+ cell count, age, sex, race

Treatment-related study d/c: 6% in
EVG/COBI arm vs 7% in EFV arm
at Wk 144

VF: 7% in EVG/COBI arm and 10%
in EFV arm at Wk 144

Similar CD4+ cell count increase at
Wk 144

+321 cells/mm?3 (EVG/COBI) vs
+300 cells/mm3 (EFV)



EVG/COBI/TDF/FTC Noninferior to ATV/
RTV + TDF/FTC Through Wk 144

EVG/COBI/TDF/FTC ATV/RTV + TDF/FTC
(n = 353) (n = 355)
A: 3.0%
(10t07.8)  Di11%
;\;‘ 90 87 83 ('32 tO 94)
o 82
2 80- "8 75
)
2
g 60
Q
o
wn
v 40"
!
2
(14
- 20
=
T
O T 1 1
Wk 48 Wk 96 Wk 144

EVG/COBI arm noninferior to ATV/
RTV arm at Wk 48 primary endpoint!']
and through Wk 144[23]

Results consistent across subgroups:
BL HIV-1 RNA, CD4+ count,
adherence, age, sex, race

Treatment-related study d/c:
6% in EVG/COBI arm vs
9% in ATV/RTV arm at Wk 144

VF: 8% in EVG/COBI arm vs
7% in ATV/RTV arm at Wk 144

Similar CD4+ cell count increase at
Wk 144: +280 cells/mm?3 (EVG/COBI)
vs +293 cells/mm?3 (ATV/RTV)



EVG/COBI/TDF/FTC Adverse Events
Summary

EVG/COBI vs EFV: fewer CNS, rash events; smaller
increase in TC, HDL-C, and LDL-C (but similar increase in
TC:HDL ratio), similar TG increase; more nauseal'l

EVG/COBI vs ATV/RTV: less jaundice; similar increase in
TC, HDL-C, and LDL-C; smaller TG increasel?!

Small, rapid increase in serum creatinine related to
iInhibition of tubular secretion of creatinine by COBI

0.14 + 0.13 mg/dL at Wk 48; most change occurs by Wk 20!

4 pts (0.6% of total) developed tubulopathy, likely from
TDFB!



Dolutegravir vs Currently “Preferred”
Regimens in Treatment-Naive Pts

Randomized, noninferiority phase lll studies
Primary endpoint: HIV-1 RNA < 50 copies/mL at Wk 48

ART-naive pts
(active controlled) VL 2 1000 c/mL

(N = 822)

ART-naive pts /
VL = 1000 c/mL
HLA-B*5701-neg

EFV/TDF/FTC QD
(placebo controlled)  ~ <0 20 s \ (n = 419)

(N = 833)

ART-naive pts /

VL 2 1000 ¢/mL \ DRV/RTV 800/100 mg QD + 2 NRTIs*
(N = 484) (n = 242)

(open label)

*Investigator-selected NRTI backbone: either TDF/FTC or ABC/3TC.



SPRING-2: DTG vs RAL + 2 NRTIs in Naive

RAL 400 mg BID

(n = 411)
A: 4.4%
(-1.1% to 10.0%)

81
76

Patients
DTG 50 mg QD
(n=411)
A: 2.5%
100 - (-2.2% to 7.1%)
é 88 85
| =
E 80
(7)]
2
S 60+
(&)
B
\V 40
<
=
— 20-
>
T 0
Wk 48

Wk 96

DTG noninferior to RAL at both
Wk 48 primary endpoint!'land
Wk 96/2]

Treatment-related study d/c:
2% in each arm at Wk 96

VF at Wk 962l: 5% (22/411) in
DTG arm and 7% (29/411) in
RAL arm

Similar CD4+ cell count
increase at Wk 96:

+276 cells/mm?3 (DTG) vs
+264 cells/mm?3 (RAL)



SINGLE: DTG + ABC/3TC vs EFV/TDF/FTC
In Naive Patients at Wk 48

A +7.4% DTG superior to EFV at Wk 48
(95% Cl +2.5% to +12.3%; P =.003) primary efficacy endpoint

HIV-1 RNA < 50 c/mL at Wk 48 (%)

100+
83 Treatment-related study d/c:

80 — 2% in DTG arm vs 10% in EFV
arm

a0 VF at Wk 48: 4% (18/414) in
DTG arm and 4% (17/419) in

40 EFV arm

20 - CD4+ cell count increase at
Wk 48 greater with DTG:

0 :

K}
DTG 50 mg + EFV/TDF/ ;é?g/rﬁﬂlf /(E?V)(DTG) NSREES



A Proportion of Participants with HIV-1 RNA Level <50 Copies/ml

100+
90~
80+

60
50+
404
30-
20-
10-

Participants (%)

=

-3
4

Difference in response at wk 48, 7 percentage points {95% Cl, 2-12)
P=0.003

0-

Baseline

DTG-ABC-3TC, 88%

EFV-TDF-FTC, 81%

B Change in CD4+ T-Cell Count

300~

W
<
1

Adjusted Mean Change from Baseline
(cells/mm?)

Difference in response at wk 48, 59 cells/mm? (95% CI, 33-84)
P<0,001

DTG-ABC-3TC,
267 cells frmm?

EFV-TDF-FTC,
208 cellsfmm?*



FLAMINGO: DTG vs DRV/RTV + 2 NRTIs in
Naive Patients at Wk 48

HIV-1 RNA < 50 c/mL at Wk 48 (%)

A+7.1% DTG superior to DRV/RTV at
(95% Cl: +0.9% to +13.2%; P = .025) Wk 48 primary efficacy
100 :
90 endpoint
83
807 Treatment-related study d/c:
2% in DTG arm vs 4% in
60 - DRV/RTV arm
40- VF at Wk 48: < 1% (n =2) in
each arm
207 - Similar CD4+ cell count
249 increase at WKk 48:
0 : :
DTG 50 mg DRV/IRTV +210 cells/mm? in each arm

QD + NRTls  800/100 mg QD
+ NRTIs



Similar Efficacy of INSTIs (RAL or DTG) +
ABC/3TC or TDF/FTC, Even for High BL VL

In SPRING-2, similar efficacy with ABC/3TC or TDF/FTC + RAL or
DTG, including with high BL HIV-1 RNA*

ABC/3TC
36 81 TDF/FTC
I3 | | l 64
= -
= g 80
eh
- c -
§ < 60
]
2L 0-
vV g
< C
Z
g 204
; E n/
= N =
L 0 T T T Y
< 100k 100K - < 250K 250K - 500K >e1010] ¢

Baseline HIV-1 RNA (c/mL)
*Pooled data from both INSTIs.



Integrase Inhibitors for Initial Therapy:
Conclusions

While there are many options for initial therapy, regimens

that include an integrase inhibitor have many favorable
characteristics

All are potent, well tolerated, favorable metabolic profile

Rates of transmitted (baseline) drug resistance to INSTIs
presumed to be low

Few drug—drug interactions (RAL, DTG)
Resistance rarely reported with DTG

Available as single-pill regimen (EVG)

Integrase inhibitor—based regimens may be appropriate for
many (if not most) treatment-naive patients



llagc degisiminde
integraz inhibitorleri



Switching Virologically Suppressed
Patients to RAL

SWITCHMRK-1 and -21l

Switching to RAL to remaining on LPV/RTV-based regimen in pts with
HIV-1 RNA < 50 ¢/mL for > 3 mos, particularly among those with previous VF

TC, non—HDL-C, and TG improved in switch pts
SPIRALH

Switching from to RAL to remaining on boosted Pl-based regimens
through Wk 48 in pts with HIV-1 RNA < 50 c¢/mL for 2 6 mos

Switching to RAL significantly improved lipids and TC:HDL-C ratio
EASIER/ANRS 138[3!

Switch from ENF to RAL regimens through Wk 48
in patients with multidrug resistance and HIV-1 RNA < 400 ¢/mL for =2 3 mos

1



Study 123: Switch From RAL + TDF/FTC to
EVG/COBI/TDF/FTC

Open-label, multicenter, 48-wk pilot study of switch from RAL + TDF/FTC to
EVG/COBI/TDF/FTC in pts with HIV-1 RNA < 50 c¢/mL for 6 mos (N = 48)

Primary endpoint: HIV-1 RNA < 50 c/mL at Wk 12 postswitch

Secondary endpoints: Safety and tolerability by Wk 24 and Wk 48
HIV-1 RNA < 50 ¢/mL at Wk 24 and Wk 48 postswitch

All subjects maintained virologic

suppression at Wks 12 and 24 §— 1007
g 807
38/38 subjects who reached C i
Wk 48 at time of report also 8 60
suppressed Zt 40"
<
TC and LDL-C improved; ® 207
no renal AEs > : -
= Wk 12 Wk 24 Wk 48




Tedavi deneyimli hastalarda
Integraz inhibitorleri



Study 145: Elvitegravir vs Raltegravir in
Treatment-Experienced Patients

Randomized, placebo-controlled phase lll study
Wk 48 Wk 96

! }

HIV-infected pts,
HIV-1 RNA = 1000 copies/
mL,
resistance or 6 mos of
exposure to = 2
antiretroviral classes
(N=702)

*EVG currently unavailable as single agent.

TEVG dose reduced to 85 mg QD for pts receiving ATV/RTV or LPV/RTV as part of background regimen.
*Background regimen to include fully active RTV-boosted PI, selected using resistance testing.
§Selected from ENF, ETR, MVC, or NRTI. Option of also adding FTC or 3TC for pts with M184V/I.



Study 145: EVG Noninferior to RAL at Wks

48 and 96

1007
EVG (n = 351)
< 807 RAL (n = 351)
- ~~d 5958
(1))
8 60 48 45
Q' 407 29
u:) 59 23 26 19 26 26
20"
0

T T T ! T T i
Wk 48 Wk 96 Wk 48 Wk 96 Wk 48 Wk 96

Virologic Virologic  Other?
Response Failure*

*VF includes never suppressed, rebound, switch of BR, and
d/c due to lack of efficacy.

TOthers include death, discontinuation due to AE,
investigator’s discretion, lost to follow-up, pregnancy, protocol
violation, subject noncompliance, withdrawal of consent.

Similar incidence of
resistance at VF with EVG vs
RAL

Integrase resistance: 6.6%
vs 7.4%

OBR resistance: 7.4% vs
7.1%

Both regimens well tolerated

Higher rates of diarrhea with
EVG at Wks 48 and 96

Discontinuations: 3% vs 4%



SAILING: Dolutegravir vs Raltegravir in
ART-Exp’d, Integrase Inhibitor-Naive Pts

Randomized, double-blind, noninferiority, phase Il study

Stratified by number of fully active background
agents, use of DRV, screening HIV-1 RNA
(< vs > 50,000 copies/mL) Wk 48

l }
Treatment-experienced,
integrase inhibitor—naive /
patients with HIV-1 RNA
> 400 copies/mL and

> 2 class resistance
WENAR)

*OBR comprising at least 1 and no more than 2 active agents.



SAILING: Superior Rate of Virologic
Suppression With DTG vs RAL at Wk 48

Lower incidence of resistance at
VF with DTG vs RAL

100+
A:7.4% (?352/0 (%I) 0.7-14.2; Integrase resistance: 1%
| ' (4/354) vs 5% (17/361);
30 21 DTG + OBR (n = 354) P= 003
- 64 RAL + OBR (n = 361) :
= 60- OBR resistance: 1% (4/354) vs
8 3% (12/361)
a0l
2 407 Both regimens well tolerated
@ &5 with similar AE profiles
20 20
9 9 Grades 2-4: 8% vs 9%
0 Virolonie Viroloaic. Nowk Discontinuations: 3% vs 4%
irologic irologic o
Success Nonresponse 48 Data No difference in outcome between

study arms when combined with
fully active DRV/RTV



VIKING-3: Dolutegravir After Failure of
Integrase Inhibitor-Based Regimen

Phase lll single-arm trial Day & Wk 2 Wk a8

\ \ .

Pts with HIV-1 RNA
= 500 c/mL, RAL and/or
EVG resistance, and ——sp
resistance to = 2 other
antiretroviral classes®
(N =183)

Mean HIV-1 RNA change from baseline to Day 8
Overall: -1.4 log,, copies/mL (P < .001)
No primary integrase resistance mutations at BL: -1.6 log,, copies/mL
Q148 + < 1 secondary integrase resistance mutation: -1.1 log,, copies/mL
Q148 + =2 2 secondary integrase resistance mutations: -1.0 log,, copies/mL

*Detected at screening or based on historical evidence.



VIKING-3: Efficacy of DTG in

INSTI-Experienced

24-wk data on full cohort
(N = 183) and 48-wk data on
first 114 pts

Response rates affected

by baseline INSTI resistance
but not overall susceptibility
score of background regimen

Pts at Wk 48

Outcome, n (%)

Wk 24 Wk 48
(n=183) (n=114)

HIV-1 RNA < 50 ¢/mL at
Wk 24 (snapshot, ITT-E)

126 (69) 64 (56)
50 (27)

5 (3)

44 (39)
54

Virologic nonresponse

d/c due to AE or death

Overall Susceptibility Score

HIV-1 RNA < 50 ¢/ml at Wk 24
by INSTI Mutation(s), n/N (%)

No Q148
Q148 + 1

Q148 + > 2

] | >2 Total

4/4 (100)  35/40(83)  57/70 (76)  96/114 (79)

2/2 (100) 8/12(67)  10/17 (59)  20/31 (65)

1/2 (50)

2/11 (18) 1/3 (33) 4/16 (25)



Integrase Inhibitors for Treatment-
Experienced Patients: Conclusions
INSTIs appropriate for many treatment-experienced pts
For INSTI-naive pts, all INSTIs should be active
DTG superior to RAL, EVG noninferior to RAL

For INSTI-experienced pts, DTG superior to RAL

Cross-resistance between EVG and RAL

Difficult to use EVG due to current FDC-only regimen, lack of data
combining FDC with other ARVs

Much clinical experience with RAL as component of new regimens for
pts with NRTI, NNRTI, Pl experience

DTG represents a new option for INSTI-experienced pts

BID dosing recommended for those with INSTI resistance



Raltegravir Mutations Elvitegravir Mutations



H,C.__NH

T L, ° Feapes:

o OH OH O
Raltegravir (RAL) i ] Dolutegravir (DTG)

* |ntegraz inhibitorleri arasinda capraz direnc oldugu konusunda
kanitlar mevcut

* INSTI direnc gelisirse ajan stoplanmali (yeni diren¢ mutasyonlarini
onlemek icin)



Resistance maps to the active site

Zinc Finger Catalytic Core DNA Binding

D64 D116-(35)-E152 | )
1 50 212 288

Q148K/R N155H

Resistance Asscociated Mutations Localize to
Conserved Residues in the Integrase Catalytic
Center

[ catalytic Residues

Hl rN15SSH path
[0 a148K/R/H path
B vyi1a3Cc/R path

Figure courtesy of Jobn Wai, Marck & Co



Major Integrase Inhibitor (INl) Resistance Mutations

66 92 138
Consensus L § E E
Raltegravir (RAL) A Q KA
Elvitegravir (EVG) IAK Q KA
Dolutegravir (DTG) Q KA

The table lists the most common clinically significant INI-resistance mutations.
Mutations in bold red are associated with the highest levels of reduced
susceptibility or virological response to the indicated INI. Mutations in bold reduce
INI susceptibility or virological response. Mutations in plain text contribute to

reduced suceptibility in combination with other INI-resistance mutations.

140

G
SA
SA
SA

143

RCH

147

148

Q
HRK
HRK
HRK

155

- - i




IN VITRO, MOST RAL- AND EVG-RESISTANT SINGLE
MUTANTS ARE SUSCEPTIBLE TO DTG

Mean FC Mean FC
Viruses DTG Viruses DTG
RAL EVG Y143R12  RAL .
T66A*2 0.26 012 : P14581%2  0.49 : >350
13
: 83 >1700
3.5 19 47 240
36 29
4.9
36 2.5

11 25

6.2 68
3.2 5.2 39



Cizss | Agent(s} : ~ i ;
ABCITC | -Co-formuisssdwith DTG asanSTR = Inferior Vinologic responses N patents with baseéns HIV RNA
=100,000 copes'miL when given with EFV or ATVIT 3= comparsa with
TDEFTC N ACTG S202 study. This gifsrence was Not seen when
ABC/3TC 'was used in combination with DTG
= MOy cause iFe-Tyemsnng hypersensiivity neaction in patents
mmmrua-s*mws:mnmmm
required before use
Dual- = ADC use has been assodatad wWih cordiac events in some but not af
NET observationst stodes.
TOFFTC | - Co-formulated with £V, EVGA, and RPV a5 | -~ ReEna! 1oxicly, Nouding procamcl IubDUopsShy and Qs of Chionic
asTR renal nsuScency
= Active against HEV, recommenced dua-NRTI | - Degreases BAMD more Tan other NIRTI combinstions
for HIVAEV co-nfeciad pabentis
- Seter Wologic Nesponses than With ASC/3TC
in patisnts wih Dasedine viral ioad 2100,000
COopiS/mML When combined st ATVIT or EFV
DTG - Onc=daly cosng = Oral Sbsorption Can De Feduced Dy SIMUiansous 2AMINISIasion Wi
- My have higher barmier o resistance than MMWM(%ACRuW
VG or RAL Of SUDPISTMENLS, O MUtVLITEN 13bIsts Wit minsrais). See
5 mmnmm,
- Co-foMmUiARSd wan ABC and STC as a0 STR. || inninits renas tubular secretion of Cr and can ingrease senum C,
= NO 000 regurement WOt Sffecing glomensar fJuncson
= No CYFPIAL intsractions = UGT subsrate; potsnial for arug mterachons (s== gk 150
EVGic - Co-formuiansd as a STR wih TOR/FIC - EVG/TDRTIC = only recommended for pabants with bassine &l
- Cnce aaity dosing =70 miLmin; ?herapy Shousc be dscontinued ¥ O degreases 1 <S0
3 ith ATVIT mLfmin
COmp— s SIS - COS1 is 3 potant CYFPIALS innibor, which can result i signifcant
INCreSses N otal and LDL cnolestenod IREracons With CYP3A subsirates.
= Oral sbsorption of EV'G can De recuced Dy SImuitanecus
2OMNISTSSON With SMSCIOS Containng polyvalent cSHons, Such as Al
Ca. of Mg [See cosing recommendasons in Ighte 19,
ST = COS! INhibits Scive 1uDuiar secrston of Cr and can increase senam
Cr, withourt affecing renal giomerular function.
= Moy hove jower genetic bamer 10 resisiance Tan boosied F-or
DTG-basad regimens
= FooQ requirement
RAL = Compared 10 other INSTIs, has longest post | » Taice-aaily dosing
MSTREONg ExXpenance = May have lower gEnetic bamer 10 resistance Tan boosied P1- o
= NO SO0 reguTement DTGbased regmens
- i 3 = INCreases in CEatne ki INa MEDIMyyTEySis have
No CYP3IAL Interactions knase, myopaty.
- Rore cases oF sevsre Nypersansitialy rescions (nciuang SJS and
TEN) nave been reportad.
= Oral Sbsorption of RAL can be signficantly impSined by antacds
mlualg:msmm(see
Josing recommenaabons i Tabie 19d).
= UGT substale; potensal Sor arug mterachons (See Tabke 15g)

Cuidaelines for the Uss of Antrerrowral Agents in V¥ 1-infaecied Aduits and Adoascents
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