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Integraz inhibitorleri Diğer ART 

• -2.46 



Integrase Inhibitors in DHHS Guidelines 

  All 3 integrase inhibitors are now part of preferred first‐line regimens 







INSTIs 



Raltegravir (approved 10/07) 

Elvitegravir (approved 8/12) 

Dolutegravir (approved 8/13) 

 
LEDGINs (ALLINIs) 

Cabotegravir (GSK-774) 
MK-2048 

 

 

Budding 
 

Reverse  
transcripLon  

 

MaturaLon 
 

TranscripLon,  
translaLon  

 

Assembly 

AOachment 
fusion 

UncoaLng 

Integrase 
inhibitors 



Raltegravir (MK‐0518) 

Kullanıma giren ilk INSTI 

R5 ve X4 tropik viruslere ve HIV‐2’ye etkin 

10 günlük monoterapi ile viral yük 2 log düşmektedir 

 

Hızla absorbe olur ve Cmax’a 1 saaZe ulaşır 

2 günde kanda kararlı konsantrasyona erişir 

Plazma proteinine %83 oranında bağlanır 

 

Pozoloji 2X400 mg  (yeni formülasyon 1X1200 mg ) 

Yiyeceklerle alınma zorunluluğu yoktur 

 

 



•  Sitokrom P450’nin indukleyicisi/inhibitörü değil 

•  Komedikasyon gereken hastalarda iyi bir seçenek 

•  Omeprazol ile RAL konsantrasyonu artar, ancak doz 
ayarlamasına gerek yok 

•  Child‐Pugh A ve B’de doz ayarına gerek yok 

•  Ciddi renal yetmezlikte bile doz ayarına gerek yok 

•  Diyalizin raltegravir konsantrasyonuna etkisi net değil. Diyaliz 
öncesi kulanımı önerilmez    



Elvitegravir 

150 mg ETG +150 mg COB (CYP3A ve CYP2D6 inhibisyonu) 

Hızla absorbe olup 4 saaZe Cmax’a ulaşır 

%50’si yağ olan 800 kcal diyet ile alındığında düzeyi %87 artar 

 

85 mg ve 150 mg tabletlerin tek ajan olarak PI/r kullanımı 

onaylanmışjr 

 

Aidsinfo app B, table 4 



Tubular Reabsorpkon 
Substances reabsorbed back into 

blood from the renal tubule 

Tubular Secrekon 
Substances secreted from the 
blood back into renal tubule for 

eliminakon 

Blocking Tubular Secrekon 
Cobicistat BLOCKS tubular 

secrekon of creaknine, causing an 
increase in  blood levels of 

creaknine 

X 



•  FİX doz tablet kullanımında tenofovirin de nadiren renal hasar 
yapabilmesi nedeniyle dikkatli olunmalı  

•  Serum kreakninde  ≥0.4 mg/dL arjş tek başına COB etkisi 
değildir, akut renal hasar  açısından dikkatli olunmalı  

•  CrCl <70 mL/dak ise başlanmamalı 

•  CrCl <50 mL/dak ise kesilmeli 



Dolutegravir 

2. kuşak INSTI 

‐  genekk bariyeri daha yüksek 

10 günlük monoterapide VL 2.5 log azalmışjr 

Kc glukuronidasyon ile metabolize olur 

Kreakninin tubuler sekresyonunu inhibe eder 

GFR’de değişiklik olmadan serum kreaknini artar. Sonra sabit 
kalır  

 

ART naif olgularda 1X50 mg 

Tedavi deneyimli‐dirençli olgularda 2X50 mg 















RAL genital sekresyonlara  iyi geçer 

HIVRNA semende ölçülemeyecek düzeye iner 



Tedavi naif hastalarda  
İntegraz inhibitörleri 





STARTMRK: RAL vs EFV in Treatment-

Naive Patients: 5-Yr Final Report 

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

Rockstroh J, et al. J Acquir Immune Defic Syndr. 2013;63:77-85. 
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Elvitegravir/Cobicistat vs EFV or ATV/RTV 

+ TDF/FTC in Treatment-Naive Pts 

  Randomized, double-blind, active-controlled phase III studies 

  Primary endpoint: HIV-1 RNA < 50 copies/mL at Wk 48 

Sax P, et al. Lancet. 2012;379:2439-2448.  

2. DeJesus E, et al. Lancet. 2012;379:2429-2438. 

Treatment naive; 

HIV-1 RNA ≥ 5000 copies/mL; 

any CD4+ cell count; 

susceptible to TDF, FTC, and EFV, or ATV; 

eGFR ≥ 70 mL/min 

Study 102[1] 

(N = 700) 

Study 103[2] 

(N = 708) 

EVG/COBI/TDF/FTC QD 

(n = 348) 

EFV/FTC/TDF QD 

(n = 352) 

EVG/COBI/TDF/FTC QD 

(n = 353) 

ATV/RTV + TDF/FTC QD 

(n = 355) 



EVG/COBI/TDF/FTC Noninferior to EFV/

TDF/FTC Through Wk 144  
  EVG/COBI arm noninferior to EFV 

arm at Wk 48 primary endpoint[1] 

and through Wk 144[2,3] 

–  Results consistent across 
subgroups: BL HIV-1 RNA,  
CD4+ 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/mm3 (EVG/COBI) vs 
+300 cells/mm3 (EFV) 

1. Sax PE, et al. Lancet. 2012;379:2439-2448. 
 2. Zolopa A, et al. J Acquir Immune Defic Syndr. 2013;63:96-100. 

 3. Wohl D, et al. ICAAC 2013. Abstract H-672a.  

Wk 48 Wk 144 

EVG/COBI/TDF/FTC  
(n = 348) 
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EVG/COBI/TDF/FTC Noninferior to ATV/

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

RTV arm at Wk 48 primary endpoint[1] 
and through Wk 144[2,3] 

–  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/mm3 (EVG/COBI) 
vs +293 cells/mm3 (ATV/RTV) 

1.  De Jesus E, et al. Lancet. 2012;379:2429-2438. 
 2. Rockstroh J, et al. J Acquir Immune Defic Syndr. 2013;62:483-486 

 3. Clumeck N, et al. EACS 2013. Abstract LBPS7/2. 
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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 nausea[1] 

  EVG/COBI vs ATV/RTV: less jaundice; similar increase in 
TC, HDL-C, and LDL-C; smaller TG increase[2] 

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

–  0.14 ± 0.13 mg/dL at Wk 48; most change occurs by Wk 2[3] 

  4 pts (0.6% of total) developed tubulopathy, likely from 
TDF[3] 

1.Sax P, et al. Lancet. 2012;379:2439-2448.  

2. DeJesus E, et al. Lancet. 2012;379:2429-2438. 

 3. TDF/FTC/EVG/COBI [package insert]. 



Dolutegravir vs Currently “Preferred” 

Regimens in Treatment-Naive Pts 
  Randomized, noninferiority phase III studies 

  Primary endpoint: HIV-1 RNA < 50 copies/mL at Wk 48 

ART-naive pts 
VL ≥ 1000 c/mL 

(N = 822) 

DTG 50 mg QD + 2 NRTIs* 
(n = 411) 

RAL 400 mg BID + 2 NRTIs* 
(n = 411) 

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

ART-naive pts 
VL ≥ 1000 c/mL 

HLA-B*5701-neg 

CrCL > 50 mL/min 

(N = 833) 

DTG 50 mg QD + ABC/3TC QD 
(n = 414) 

EFV/TDF/FTC QD  
(n = 419) 

SPRING-2[1] 

(active controlled) 

SINGLE[2] 

(placebo controlled) 

DTG 50 mg QD + 2 NRTIs* 
(n = 242) 

DRV/RTV 800/100 mg QD + 2 NRTIs* 
(n = 242) 

ART-naive pts 
VL ≥ 1000 c/mL 

(N = 484) 

FLAMINGO[3] 

(open label) 

1.Raffi F, et al. Lancet. 2013;381:735-743. 
 2. Walmsley S, et al. N Engl J Med. 2013;369:1807-1818.  

      3. Feinberg J, et al. ICAAC 2013. Abstract H1464a.  



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

Patients 

  DTG noninferior to RAL at both 
Wk 48 primary endpoint[1] and 
Wk 96[2] 

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

  VF at Wk 96[2]: 5% (22/411) in 
DTG arm and 7% (29/411) in  
RAL arm 

  Similar CD4+ cell count 
increase at Wk 96: 

–  +276 cells/mm3 (DTG) vs 
+264 cells/mm3 (RAL) 
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SINGLE: DTG + ABC/3TC vs EFV/TDF/FTC 

in Naive Patients at Wk 48 

  DTG superior to EFV at Wk 48 
primary efficacy endpoint 

  Treatment-related study d/c:  
2% in DTG arm vs 10% in EFV 
arm  

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

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

–  +267 cells/mm3 (DTG) vs +208 
cells/mm3 (EFV)  
(P < .001) 
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Walmsley S, et al. N Engl J Med. 2013;369:1807-1818. 
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FLAMINGO: DTG vs DRV/RTV + 2 NRTIs in 

Naive Patients at Wk 48 

  DTG superior to DRV/RTV at 
Wk 48 primary efficacy 
endpoint  

–  Treatment-related study d/c: 
2% in DTG arm vs 4% in 
DRV/RTV arm  

  VF at Wk 48: < 1% (n = 2) in 
each arm 

  Similar CD4+ cell count 
increase at Wk 48:  

–  +210 cells/mm³ in each arm 
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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* 

Eron J, et al. Glasgow 2012. Abstract P204.  
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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 



İlaç değişiminde 

 integraz inhibitörleri 



Switching Virologically Suppressed 

Patients to RAL 
  SWITCHMRK-1 and -2[1] 

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

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

  SPIRAL[2] 

–  Switching from to RAL noninferior to remaining on boosted PI-based regimens 
through Wk 48 in pts with HIV-1 RNA < 50 c/mL for ≥ 6 mos 

  Switching to RAL significantly improved lipids and TC:HDL-C ratio 

  EASIER/ANRS 138[3] 

–  Switch from ENF to RAL regimens maintained virologic suppression through Wk 48 
in patients with multidrug resistance and HIV-1 RNA < 400 c/mL for ≥ 3 mos 

1. Eron J, et al. Lancet. 2010;375:396-407. 2. Martinez E, et al. AIDS. 2010;24:1697-1707.  
3. Gallien S, et al. J Antimicrob Chemother. 2011;66:2099-2106. 



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 c/mL at Wk 24 and Wk 48 postswitch 

  All subjects maintained virologic  
suppression at Wks 12 and 24 

–  38/38 subjects who reached  
Wk 48 at time of report also  
suppressed 

  TC and LDL-C improved;  
no renal AEs 

Crofoot G, et al. IAS 2013. Abstract TUPE283. 
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Tedavi deneyimli hastalarda 

İntegraz inhibitörleri 



Study 145: Elvitegravir vs Raltegravir in 

Treatment-Experienced Patients 

  Randomized, placebo-controlled phase III study 

Molina J, et al. Lancet Infect Dis. 2012;12:27-35. 

HIV-infected pts, 

HIV-1 RNA ≥ 1000 copies/

mL, 

resistance or 6 mos of 

exposure to ≥ 2  

antiretroviral classes 

 (N = 702) 

Wk 96 

*EVG currently unavailable as single agent.  
†EVG 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. 

Wk 48 

Elvitegravir 150 mg (or 85 mg) QD* +  

Boosted PI‡ + Third Agent§ 

(n = 351)  

Raltegravir 400 mg BID +  

Boosted PI‡ + Third Agent§ 

(n = 351)  



Study 145: EVG Noninferior to RAL at Wks 

48 and 96 

  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% 

Elion R, et al. J Acquir Immune Defic Syndr. 2013;63:494-497. 
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investigator’s discretion, lost to follow-up, pregnancy, protocol 
violation, subject noncompliance, withdrawal of consent. 



SAILING: Dolutegravir vs Raltegravir in  

ART-Exp’d, Integrase Inhibitor–Naive Pts 

  Randomized, double-blind, noninferiority, phase III study 

Treatment-experienced, 

integrase inhibitor–naive 

patients with HIV-1 RNA  

> 400 copies/mL and  

≥ 2 class resistance  

(N = 715) 

Dolutegravir 50 mg QD  

+ Raltegravir placebo + OBR* 

(n = 354) 

Raltegravir 400 mg BID  

+ Dolutegravir placebo + OBR* 

(n = 361) 

Stratified by number of fully active background 

agents, use of DRV, screening HIV-1 RNA  

(≤ vs > 50,000 copies/mL) Wk 48 

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

Cahn P, et al. Lancet. 2013;382:700-708. 



SAILING: Superior Rate of Virologic 

Suppression With DTG vs RAL at Wk 48 

  Lower incidence of resistance at 
VF with DTG vs RAL 

–  Integrase resistance: 1% 
(4/354) vs 5% (17/361);  
P = .003 

–  OBR resistance: 1% (4/354) vs 
3% (12/361) 

  Both regimens well tolerated 
with similar AE profiles 

–  Grades 2-4: 8% vs 9% 

–  Discontinuations: 3% vs 4% 

  No difference in outcome between 
study arms when combined with 
fully active DRV/RTV 

Cahn P, et al. Lancet. 2013;382:700-708. 

100 

80 

60 

40 

20 

0 

S
u

b
je

c
ts

 (
%

) 

Virologic 

Success 

Virologic 

Nonresponse 

No Wk  

48 Data 

DTG + OBR (n = 354) 
RAL + OBR (n = 361) 

71 
64 

20 
28 

9 9 

Δ: 7.4% (95% CI: 0.7-14.2; 
P = .03) 



VIKING-3: Dolutegravir After Failure of 

Integrase Inhibitor–Based Regimen 

  Phase III single-arm trial 

 

 

 

 

 

  Mean HIV-1 RNA change from baseline to Day 8 

–  Overall: -1.4 log10 copies/mL (P < .001) 

–  No primary integrase resistance mutations at BL: -1.6 log10 copies/mL 

–  Q148 + ≤ 1 secondary integrase resistance mutation: -1.1 log10 copies/mL 

–  Q148 + ≥ 2 secondary integrase resistance mutations: -1.0 log10 copies/mL 

Nichols G, et al. Glasgow 2012. Abstract O232.  

Pts with HIV-1 RNA  
≥ 500 c/mL, RAL and/or 

EVG resistance, and 

resistance to ≥ 2 other 

antiretroviral classes* 

(N = 183) 

Dolutegravir 50 
mg BID + 

Continue Failing 

Regimen 

Dolutegravir 50 mg BID + 
Optimized Background Regimen With 

Overall Susceptibility Score ≥ 1  

(ie, ≥ 1 active drug) 

Day 8 Wk 24 Wk 48 

*Detected at screening or based on historical evidence. 

Functional 
Monotherapy 

Optimized Therapy 



VIKING-3: Efficacy of DTG in  

INSTI-Experienced Pts at Wk 48 

  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 

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

Overall Susceptibility Score 

0 1 ≥ 2 Total 

No Q148 4/4 (100) 35/40 (83) 57/70 (76) 96/114 (79) 

Q148 + 1 2/2 (100) 8/12 (67) 10/17 (59) 20/31 (65) 

Q148 + ≥ 2 1/2 (50) 2/11 (18) 1/3 (33) 4/16 (25) 

Outcome, n (%) Wk 24 
(n = 183) 

Wk 48 
(n = 114) 

HIV-1 RNA < 50 c/mL at 
Wk 24 (snapshot, ITT-E) 126 (69) 64 (56) 

Virologic nonresponse 50 (27) 44 (39) 

d/c due to AE or death 5 (3) 5 (4) 

Nichols G, et al. IAS 2013. Abstract TULBPE19.  



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, PI experience 

  DTG represents a new option for INSTI-experienced pts 

–  BID dosing recommended for those with INSTI resistance 



•  RAL veya ETG kullanıldıktan sonra INSTI mutasyonları 
seçilmekte ve bu iki ajan arasında çapraz direnç olmaktadır 

•  RAL  direnç bariyeri NNRTI’dan yüksek 



•  İntegraz inhibitörleri arasında çapraz direnç olduğu konusunda 

kanıtlar mevcut 

•  INSTI direnç gelişirse ajan stoplanmalı (yeni direnç mutasyonlarını 
önlemek için) 



Resistance maps to the active site   

 

Zinc Finger  Catalytic Core  DNA Binding   
 SH3   

 

H H   C C   

 
D64   
 

D116   
 

-   
 
(35)   
 

-   
 
E152   
 1  50  

 

 

 212  288   

 

Q148K/R   
 

N155H   
 

11   

 





IN VITRO, MOST RAL‐ AND EVG‐RESISTANT SINGLE   

MUTANTS ARE SUSCEPTIBLE TO DTG     
  Mean FC   

Viruses  DTG 

 RAL  EVG    

 

Mean FC   

Viruses  DTG 

 RAL  EVG   

WT1,2
 1 

 1  1    

 

Y143R1,2  1.4    

 

 16    

 

 1.8    

 T66A1,2  0.26  0.61    

 

 4.1    

 

P145S1,2  0.49  0.87    

 

 >350     

 T66I1,2  0.26  0.51    

 

 8.0    

 

Q146R1,2  1.6  1.2  2.8    

 T66K1,2  2.3    

 

 9.6    

 

 84    

 

Q148H1,2  0.97   

Q148K1,2  1.1   

Q148R1,2  1.2    

 

 13    

 

 7.3    

 E92I1,2  1.5  2.1    

 

 8.0    

 

 83    

 

 >1700     

 E92Q1,2  1.6    

 

 3.5    

 

 19    

 

 47    

 

 240    

 E92V1,2  1.3  1.4   

G118S1,2  1.1  1.2    

 

 8.3    

 

3.6    

 

 8.4    

 

 29    

 

I151L1,2   
 

 4.9    

 

S153F1,2  1.6  1.3  2.8    

 2.5    

 

F121Y1,2  0.81    

 

 6.1    

 

 36    

 

S153Y1,2   

 
1.3  2.3    

 

 3.2    

 

 11    

 

 25    

  6.2    

 

 68    

  5.2    

 

 39    

 

T124A1,2  0.95  0.82  1.2   

E138K1,2  0.97  1  0.93   

G140S1,2  0.86  1.1  2.7    

 

M154I ,2  0.93  0.82  1.1    

 N155H1,2  1.2   

N155S1,2  1.4   

N155T1,2  1.9    

 

Y143C1,2  0.95    

 

 1.5    

 Y143H1,2  0.89  1.8  1.5    

 

G193E2  1.3  1.3  1.3    

 
3 ≤ FC < 5    
 

 5 ≤ FC < 10    
 

 10 ≤ FC    
 

RAL and EVG‐related single mutakon SDMs   
(site directed mutants)     
 

1. Adapted from Kobayashi M, et al. Ankmicrob Agents Chemother 2011;55:813–21   

2. Adapted from Seki T, et al. CROI 2010. Abstract 555     
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