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30 years of HIV

25 years of HIV in Estonia

2013

35 million HIV+
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Deaths 1970-2013

35 million

Examples of Epidemic Emerging
Infections

Causal Agent

Deaths (est.)

430-426 BC Plague of Athens Unknown

1340s Black death (plague) Yersinia pestis ~50 million
1520-21 Smallpox in Aztec Empire Variola major n
1793-98 The American plague Yellow fever virus

1918-19 Spanish influenza H1N1 influenza vi >50 million
1981 — AIDS pandemic HIvV ~30 million
1939-1945 wWwil

Source: Morens, Folkers, Fauci; Lancet Infect Dis, 2008; UNAIDS, 2011
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New Cases, Global
2.3 million (2011 2.5 million)

NEW HIV INFECTIONS, GLOBAL, 2001-2012
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New Cases WHO European region
Figure 3.1: HIV infections, rates by geographical area, WHO European Region, 2004-2011
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Major issues

* unsteady political commitment

* low testing rate

* late treatment, deaths, orphans

* loss to follow-up
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Effects of cART

* normalises immune function (opportunistic
inections, cancers)

* reduces inflammation and associated organ
damage (inflammageing)

* prevents HIV transmission
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25 years of HIV in Estonia

Notified HIV 30.5.2014: 8840
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25 years of ART/cART
1988 1
dec 2006 495
dec 2008 1026
dec 2011 2156
apr 2014 2852

dec 2014 prognosis 3200




Mother-to-child transmission 1-2%

* 120 HIV+ pregnancies/year
* 1. HIV+ child in 2000

* 2014: 52

* 1lady has 3 HIV+ kids

* 4 deaths
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cART in Estonia
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Costs

* € 11 million/year

* € 3800 patient/year
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Organisation

Advisory
board
Drugs
Treatment ID Ministry Pharma
centers society

Estonian AD Board prognosis 2015:

naive pt
NRTI ABC/3TC 40 %
TDF/FTC 60 %
ZDV/3TC ?%
NNRTI 55% EFV 80 %
RPV 20%
P145% LPV/r 40 %
DRV +r 60 %
s

recruitment planning planning
treatment recommend negotiate
follow-up consulting tenders
auditing surveillance
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Treatment Card Resistance testing
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Major Guidelines for Initiation of Antiretroviral Therapy

uideine ['orevasnal cocacom | 200-350 | 350-500 | >500
DHHS-USA,- Yes Yes Yes Yest Yes?
International AIDS
s';::::sn: 2012 Yes Yes Yes Yest Yes?

2014: When to start HIV treatment Aesociaton, [2013]|  Yes Yes Yes | Consider?

European AIDS PN s
Clinical Society, 201;' Yes Yes Yes Consider? | Consider
World Health 4 5
Organization, 2013 i Yes Yes Yes Yes Defer

L
(3) But treat all HIV+ pregnant women, HBV co-infection, HCV co-infection, HIVAN, HIV related
neurocognitive disorders, ITP, non-AIDS cancers and serodiscordant couples
(4) Individuals with CD4 < 350 as a prioriy.
(5) But treat all HIV+ pregnant women ,TB co-infection with active disease and HBV co-

MMaimets 14 MMaimets14 infection with severe liver disease, and serodiscordant couples

< 350 CD4 mm3 is considered to be

2014: What to start
too late
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Desirable Characteristics of cART

* efficacy

tolerability, toxicity

* convenience, silmplicity

* compatibility with pregnancy and treatment of
comorbidities

* no overlapping resistance in treatment sequencing

» few drug interactions

* cost

¢ etc.
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Approved in Europe and US 2014: 26

NNRTIs
Fusion Inhibitors

* Enfuvirtide

irapine (XR) « Indinavir
- Stavudine « Rilpivirine « Lopinavir Entry inhibitors
* Tenofovir * Nelfinavir * Maraviroc
* Zidovudine * Ritonavir

+ Saquinavir

Integrase inhibitors
* Raltegravir
+ Elvitegravir

(as stribild)
Dolutegravir*

+ Tipranavir

cART combinations in naive patients

* INNRTI + 2 NRTIs
* 1Pl + 2 NRTIs

* 1INSTI + 2 NRTIs

MMaimets14

Benchmark for e
Background: Cross-Study Comparison of Treatment-Naive Clinical Trials

HIV RNA <50 copies/mL at Week 48

GS-103QUAD (n=353)2
GS-102QUAD (n=348)"
GS-103 ATVRTV (n=355)"
STARTMRK RAL (n=281)"
GS-102 Atripla (n=352)"
ARTEMIS DRVSRTV (n=343)’
ECHOITRHIVR RPV (n=550)"*
ECHOITRHIVR EFV (n=548)*
STARTMRK EFV (n=282)"

ARTEMIS LPVIr (n=3.
CASTLE ATVARTV (n=440p*
ABT 730 LPVIr qd (n=333)"
CASTLE LPVIr (n=443
ABT 730 LPVIr bid (n=
GS-903EFV
ASSERT EFV
GS 934 EFV
MERIT ES MVC
MERIT ES EFV (n=303)
HEAT LPVIT (n=3437
HEAT LPVIr (n=345)
ASSERT EFV (n=192) 5

2 30 4 50 )
f Patients with HIV-1 RNA <50 copi

ABC/3TC vs TDF/FTC
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EACS ABC/3TC limitations

EACS

EFV + ABC/3TC Recommended*

DRV/r + ABC/3TC Recommended*

ATV/r + ABC/3TC Recommended*

RAL + ABC/3TC Recommended*

*contra-indicated if HLA B¥5701 positive.

Even if HLA B*5701 negative, counselling on HSR risk still mandatory
ABC should be used with caution in persons with a high CVD risk
and/or persons with a VL > than 100,000 copies/mL.
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A Landmark study
ACTG 5202: First-line Therapy With ABC/3TC vs
TDF/FTC + EFV vs ATV/IRTV

Stratified by HIV-1 RNA
<or= 100,000 copies/mL.

ABC/3TC" 600/300 mg QD +
Antiretroviral-naive patients / EFV* 600 mg QD
with HIV-1 RNA (n =4865)
2 1000 copies/mL and
any CD4+ cell count \ TDE/FTC* 300/200QD +
(N =1857) ATV/RTV' 300/100 mg QD
(n =485)

ABC 3TC 600/300 mg QD +
300/100 mg QD
m =463)
*Double blind
*Open label.

Sax PE

Not so good
ABC/3TC at high viral load in AS202:

Time to Virologic Failure in Patients Witk HIV-1 RNA 2 100,000 c¢/mL
00— 0 TOF/FTC (26 events)

ABCI/3TC (57 events)

HR:2.33 (95% CI: 1.46-3.72;
P < .001, log-rank test)
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EACS ABC/3TC limitations

EFV + ABC/3TC

DRV/r + ABC/3TC

ATV/r + ABC/3TC

RAL + ABC/3TC

*contra-indicated if HLA B*5701 positive.

Even if HLA B*5701 negative, counselling on HSR risk still mandatory
ABC should be used with caution in persons with a high CVD risk
and/or persons with a VL > than 100,000 copies/mL.
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HLA B*5701 prevalence 4 %

Title: Prosp ical study on the p of HLA B* 5701 in HIV-1 infected

patients in the Central Eastern European (CEE)
Author(s): A. Streinu-Cercel'?, A. Streinu- Ceme\’ D. Banhegyi, V. L iniene?, T. Petrova T i :
M. Maimets’, J. Tomaz|c I , Dr. Tania Cl i Bu!garla bg,
Proi Matti Ma\me!s Estonia matti. ma\me's@klnmkum ee, Dr. Denes Benhegy Hungary
il.datanet.hu, Dr. Inga Latvia inga gov.lv, Dr. Vima
Updaviviene Lithuania vilma@aids.It, Dr. Janez Tomazic Slovenia janez.tomazic@kclj.si

Institute(s): Carol Davila University- National Institute for Infectious Diseases Matei Bals, Infectious Disease,
Bucharest, Romania, 2European HIV AIDS Academy, HIV AIDS, Bucharest, Romania, *National
Institute for Infectious Diseases Matei Bals”, Infectious Disease, Bucharest, Romania, “5th Dept. of
Medicine, Saint Laszlo Hospital, Budapest, Hungary, *Head of out-patient department Lithuanian
AlDs center, Vilnius, Lithuania, *Hospital of Infectious, Parasitic and Tropical Diseases., Sofia,
Bulgaria, "Tartu University Hospital, Tartu, Estonia, Tartu, Estonia, ®Medical Centre Ljubljana.
Department of Infectious Disease. Japljeva 2, Ljubljana., Slovenia, *Latvian Infectology Centre, Riga,
Latvia
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EACS ABC/3TC limitations

EFV + ABC/3TC

DRV/r + ABC/3TC

ATV/r + ABC/3TC

RAL + ABC/3TC

*contra-indicated if HLA B*5701 positive.

Even if HLA B*5701 negative, counselling on HSR risk still mandatory
ABC should be used with caution in persons with a high CVD risk
and/or persons with a VL > than 100,000 copies/mL.
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Abacavir and cardiac disease
The “Pack a day effect”’
D: Recent and/or Cumulative Antiretroviral
Exposure and Risk of MI

.9 NRTI
RR recent s
2
exposure * I
3Tc

uum uw7 nnt |sszu 152009

M
12
RR cumul 13
)
exposure |

NFV sav
56,529 37,13 44,657 u m
197 150 21 28 221

*Current or within last 6 \wonths. ‘Approximate test for heterogeneity: P = 0.02

Lundgren JD, etal. CROI 2009. Abstract 44LB...




No effect now
The Clinical trial vs Cohort Debate

FDA meta-analysis of abacavir and MI

+ Meta-analysis of Phase
I-V RCTs including ABC Mantel-Haenszel Risk Difference % (95%

Mean follow up 1.6 cl
person-years per subject
Patients: 80% male
(mean age=39 years)

+ Limitations N
Young aduls. 5o : D:A:D CROI 2014
underlying MI risk low
Other CV risk factors
usually unknown
Unvalidated Mis
Some studies had a PI
control group AllTrials 5

n=26
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Figure 2: Adjusted relative rate (RR) for Ml in those currently
receiving ABC*, overall and stratified by calendar period
Overall Pre-March Post-March
2008 2008
1
07 . .
Tenofovir kidney problem
Not currently on ABC
Events / PYRS 600 /295642 425 /169417 175 /126225
Rate (95% CI) /100 YRS 0.20 (0.19, 0.22) 0.25 (0.23, 0.28) 0.14 (0.12, 0.16)
Currently on ABC
Events / PYRS 341 /71917 247 /40833 94 /31084
Rate (95% CI) /100 YRS 0.47 (0.42,0.52) 0.61(0.53, 0.68) 0.30 (0.24, 0.36)
family history of CVD, mode of acquisition of HIV, MMsimets1d
ethnicity, smoking status, previous CVD event, and clinical cohort
Hazard of CKD incidence Drug-specific effects: Interaction between
TDF and Plir
Tenofovir 1.16 1.06-1.25 ACTG 5142: Mean Change in Renal Function by Regimen
Lo 3
Indinavir 1.12 1.06-1.18 8 il
. £ EFV+ TOF
Atazanavir 1.21 1.09-1.34 £
E LPV/r + EFV
Lopinavir/r 1.08 1.01-1.16 s
5
5 k
Time on study (weeks)
Mocroft et al. AIDS 2010, EuroSIDA Study Group
Glconcho .ot .15 A, Ve, by 1.3, 000, A, WIABO5.
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Tenofovir
Renal Adverse Events (AEs)
inTr Naive Prosp TDF Studies
Study (Third Agent) ToF ubjecil DISCONTINUED
“TOF alone | GS-102. 103 (TOF for HBV) % <8 20
STARTMRK (RAL or EFV) %3 NR -
= o L -
=nie ===
 (EFV) 27 ° .-
e & (RPV or EFV) 0% v "
33-236 102. 104 (EFV) 3% o -
ASSERT (EFV) 1 o -
- v L3
- 0 =
[ £ 0 «
e £ a «
L L ovaes 1oz 5. ok (o 2 o -
o ) 3
(:-— oy o = z
Ll TATVeRTY or WYY " % -
ABT-418 (LPVI) 10 <% »
s = =
. = -
Greren, g e ww
O =
Total 10657 0-28% 48144
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Tenofovir Alafenamide (TAF)
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Change in Estimated GFR Over Time
GS-US-292-0102 — Week 48 Analysis

-

T
0 12 24 36 48
Time (Weeks)

P. Sax, ot al., ICAAC 2013; Paper H-1464d

EVG/COBI/FTC/TAF

EVG/COBI/FTC/TDF

proteinuria

Persistent albuminuria categories.
Description and range
a1 a2 a
Prognosis of CKD by GFR
nd Albuminuria Categories: G Modarately Saversty
KDIGO 2012 incteasod | ==

<30 mg'g 0300mgg | >300mog

eGFR

GFR cakgories (mimi/ 173m)
Description and range
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Kidney International Supplements 2013;3:19

Tenofovir Alafenami ¥
Next Generation Prodrug of Terofovir

Hy
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Tenofovir

Tenofovir Disoproxil Fumarate Tenofovir Alafenamide

Gut Plasma
TRV 6>

o S
TAF TAF TAF TRV

TFV-MP

Lymphoid Cells

TFV-DP

() GiLEAD
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Bone mineral density




Low bone density TDF vs ABC

It may level up, 10 year study needed
BMD loss with ART initiation ~2-4% at 1-2 yrs

McComsey et al, CROI 2010

Percent Change in Spine and Hip BMD (DEXA)
GS-US-292-0102 - Week 48 Analysis

There were no fragility fractures in either arm

SPINE ﬂ‘ HIP
2

Median (Q1,03) change in BMD
Median (Q1,03) change in BMD
2

o 12 24 36 48 o 12 24 36 a8

Time (Weeks) Timo (Weoks)

No decrease in hip BMD: 32% E/C/F/TAF vs 7% STB (p<.001)

W48 Median Value of Bone Biomarkers as % of Baseline: E/C/F/TAF vs. STB

Procollagen Type 1 N-terminal propeptide (PINP):
- | tel ti TX):
Sitermina) telopeptide (CTx):

109% vs 169% (p<0.001)
119% vs. 178% (p<0.001)

P Sax, ot al., ICAAC 2013; Paper H-1464d

NNRTI
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Common Neuropsychiatric AEs (All Grades)
Combined Study GS-102 and -103 — Week 96
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A5202: Efficacy With ATV/RTV vs EFV

EFV + TDF/FTC (57 events)
—— EFV +ABC/3TC (72 events)
—— ATV/RTV + TDF/FTC (57 events)
—— ATV/RTV +ABC/3TC (83 events)

0481624 36 48 60 72 84 96 108 120 132144 156 168 180 192 204 216
Wks From Randomization

Pts at Risk, n

Second NNRTI: Rilpivirine
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ECHO, THRIVE: Treatment Failure, -
. European license
Resistance, and Adverse Events
Treatment Failure in ECHO and THRIVE Beverse Events and » ‘EDURANT, in combination with other antiretroviral
o = Ripnine iscontinuation medicinal products, is indicated for the treatment of
E 9 human immunodeficiency virus type 1 (HIV-1)
§ ‘; infection in antiretroviral treatment-naive adult
0 - o patients with a viral load <100,000 HIV-1 RNA
i at Virologic Failure DEiErAE € g e copies/mi. 7
Wk 48 Outcome 'Tﬂ‘ﬂ“é;':,’ 7:-::;;; Mog N AES of Interest, |
VF with resistance data, n 62 28 n{eurologic 17 38 00
No NNRTI or NRTI RAMS, % 29 43
= 1 Emergent NNRTI RAM, % 63 54 [ psychiaqric 15 23 .0002
= Most frequent NNRTI RAM E138K K103N
= 1 Emergent NRTI RAMs, % 68 2 Qsh 3 14 .00
= Most frequent NRTI RAM M1841 M184V
MMaimets 14 Cohen C, et al. AIDS 2010. Abw. MMaimets 14
curont SummaryProduct Janson-Cilg namatonsi NV, 26" Novebmer 2011 ccessed 120 ay 2012

So if you choose a PIl/r Which has best efficacy
in ARV-naive patients?
Virological suppression at 96 weeks

KLEAN' ARTEMIS? CASTLE®
(ITT-E, TLOVR) (ITT, TLOVR) (ITT, TLOVR)
Nonintenonty Noninteriarty Neninterianty
w o e w0
sension phase =105
0 | 0 | 0 |
T L] z 79 z ‘
Sw | EX Sw
= = 71 5 ™
zm zmn zmn 63
H s s
Pl vs Pl g g g
s % ) )
3 3 3
Te T 3w
3 % EE) 3 %
Z Z 2
20 ¥ i ik
o w0 | “
ot
0 4 o L
Ve PV Vi ORVie v ATV
mg o100 TOON0D 0020000 200100 w0000 3001100
B0 8D 010080 Q0 a0 oo

res are bom Eferent studies 3nd
at (TTE. mtentiotreat

o NC=F_non-complater = fadure. TLOVR time to oss ofwologial

AAC. Washegion OC. Oct 26-23
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But....Drug-related diarrhoea in
treatment-naive patients at 96 weeks

KLEAN' ARTEMIS? CASTLE®

Grades 24 Grades 24 Grages 24

Metabolic changes with RTV 200
mg/day
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Fixed Dose Combinations
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Commonly used fixed-dose combinations
2 NRTIs

(TDF/FTC)

* Kivexa
(ABC/3TC)
TDF FTC + EVG/c

TDF = Tenofovir; FTC = Emtricitabine; ABC = Abacavir; 3TC = Lamivudine
NNRTI = Non-nucleoside Reverse Transcriptase Inhibitor
EVG/c = Elvitegravir/cobicistat

MMaimets 14 Geretti ECCMID14

Meta Analysis of Adherence with Fixed Dose
Combinations

Meta-analysis of 9 clinical trials in 4 therapeutic areas (TB, HTN, HIV, DM)
11,925 FDC patients and 8317 non-FDC patients

Effect of FDCs versus non-FDC on risk of non-adherence

Conclusions

start BEFORE < 350 CD4 cells/mm3

* consider earlier
— patients health
— transmission

* the decision as to which regimen to select
— efficacy
— safety
— adherence
— baseline viral load
— comorbid conditions
— concomitant meds
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