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South Africa: Why is it important?
(and why is it different)?

e Size of the country — 51 million people (2011),
5t largest in Africa

 Wealth — highest GDP in Africa, best
infrastructure

e Size of HIV and TB problem
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SA snapshot

3.4 million 15t line (S110/year)
145 000 2" |ine ($350/year)

700 3" |ine (roughly S1500/year, depends on
regimen (52000 if DRV/DTG/ETR))

Bill 2014/2015: S350 million

Sept 2016: Test and treat — theoretically
doubling numbers

SA drives the global market
ﬁb‘:PEPFAR:GIobaI Fund by ART volume]




Country status

Progress toward the 90-90-90 targets, all ages, by country, 2015

Knowledge of status Coverage of Viral suppression
among people living antiretroviral therapy among people living
with HIV (%) among people living with HIV (%)

with HIV (%)

Eastern and southern Africa

Angola
Botswana
Eritrea
Kenya
Lesotho
Madagascar
Malawi
Mauritius
Mozambique
Namibia
Rwanda
South Africa
South Sudan
Swaziland
Uganda
United Republic of Tanzania
Zambia
Zimbabwe

Middle East and North Africa

Algeria

Djibouti

Egypt

Iran (Islamic Republic of)
Lebanon

Morocco

Somalia

Sudan

Tunisia

Yemen

Legend

90% and higher 81% or higher 73% and higher
| 45-89% L 41-80% L 37-72%
44% or lower 40% or lower 36% or lower
Bl Measures not available BN Measures not available BN Measures not available

Source: 2016 Global AIDS Response Progress Reporting; UNAIDS 2016 estimates.

For countries
not shown, both
measures are
not available or
under review.




TB...

Thanks: Braamie Variava




Mortality and causes of death in South Africa,
2013: Findings from death notification

Table 4.3: Number and percentage distribution of deaths by main groups of causes of death, 2013*

(No. | Main groups of underlying causes of death (based on[CD-10) |  Number | Percentage_
Certain infectious and parasitic diseases (A00-B99)* 103 708
Neoplasms (C00-D48) 38034
Diseases of the blood and immune mechanism (D50-D89) 10 357
Endacrine, nutritional and metabolic diseases (E00-E90) 28974
Mental and behavioural disorders (FO0O-F99) 1787
Diseases of the nervous system (G00-G99) 10 9938
Diseases of the eye and adnexa (HO0-H59) 18
Diseases of the ear and mastoid process (HE0-H35) 58
Diseases of the circulatory system (100-199) 76 468




Incidence still remains stubbornly high...

New HIV infections among people aged 15 years and over, by region, 2010-2015
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IS A SAFE, LEGAL, AND EFFECTIVE
OPTION FOR PREVENTING HIV.
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MNew HIV infections among people aged 15 years and over

0_

2010 2m 2m2 203 204 2010 2m 2mz2 2013 2014

. Eastern and southermn Africa Eastern Europe and central Asia

e WWestern and central Africa s Latin America and the Caribbean

e Pzia and Pacific w. Western and central Europe and North America
Middle East and Morth Africa

Source: UNAIDS 2016 estimates.




HIV /AIDS Funding trends:

FY 2010 Enacted - FY2016 President’s Request
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(in millions)

T T

FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 Enacted  FY 2016 Request

Total Global Fund Contribution (Foreign Ops only)

. Total non-GF funding (DoD and GAP) * Excludes NIH
_I_VIAIDS Research

 PEPFAR

U3 Pamers Cracgases Pas e 408 et

[ Total non-GF funding (Foreign Ops only)

mmm Total Global Fund Contribution (NIH)

= = $4.9B (FY 2010 Foreign Ops non-GF) B Millions of people on treatment (PEPFAR)




Before and after initiation of ARV
therapy!




Before and after initiation of ARV
therapy!

Thapelo




Annals of Internal Medicine OriGINAL RESEARCH

* Uganda/ US/ UK —‘higher  peemetomemr e
life expectancy that
matched populations

1. Expect a normal life expectancy:
May et al. AIDS 2014
Annals of Internal Medicine EpiTroriaL

If 35 year old man started ART:

Vahrar 1% = Menber 4
life expectanc

71 | | &visoss |
200-349 78 | 18 | |
77 | s1 | &vicsoso |
s | [ ]

Conclusion: If diagnosed, in care and on effective ART: life expectancy is normal

eneral population

Great information to give to people newly diagnosed and encourage good adherence




When to start debate solved in 2015:
thanks to safer drugs

Table 1: Severe morbidity in TEMPRANO study at 30 months

_“-
WHOART | 114% | 411 ] 40/ N |
EayaRT | 66% | 64| 28( | os6 | b.ooo2 |
NoPT | do7% 104 | a7 N A |
et | re%x | n| a0 [ oes | oo

Table 1. Primary endpoint and its components in open DSMB report (15 May 2015)

— Tewwena  [oewmens  [remiaw |
v [won[n [wws [meena
i s ey [0 o e o0 s
somvswmn 1w Jom A& ow N [oweiwom ]

---l

* PY = patient years, ** NS = non significant
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Is sex safe? HPTN 052

And confirmed in

Partners study

HR =0.37 or 96.3% reduction in
transmission

Deferred

Sero-Conversions




Major Guidelines for Initiation of
Antiretroviral Therapy

AIDS or HIV-Related CD4+ Cell Count CD4+ Cell Count 200- | CDA4+ Cell Count 350- CD4+ Cell Count
Symptoms <200/mm3 350/mm3 500/mm?3 > 500 cells/mm?3
--




Do we have a resistance problem?

>




Home Journals Specialties ThelancetClinic  Global Health ~ Multimedia Campaigns M

THE LANCET Infectious Diseases

Online First Current Issue Alllssues Multimedia ~ Information for Authors

Articles

Global epidemiology of drug resistance after failure of WHO @+k ®
recommended first-line regimens for adult HIV-1 infection:
a multicentre retrospective cohort study

The TenoRes Study Group* m

Summary
Background Antiretroviral therapy (ART) is crucial for controlling HIV-1 infection through wide-scale treatment as  Lancet infect Dis 2016




 “Researchers at University College London
said the study could mean that, after a year of
treatment, up to 15% of people in sub-
Saharan Africa and 10% in South Africa were
resistant to the drug.”

Norise in SA's ARV resistance

RESISTANCE

Tenofovir resistance may develop in
more than half of patients failing
treatment in sub-Saharan Africa




Resistance IS a problem....
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Pretreatment Drug Resistance in TASP trial NHRIE:

lNSTI'l'lﬂ'E

: Distribution of Drug Resistance Mutations
CEsvalsncy ok FOLs I IAsH per ARV class in all ART-naive

All ART-naive - "21,6% : Chronically-infected

AIARV |

| PI . NRTI  NNRTI
Recently-infected class
2% 0% 2 ' l l i
tinclude only NGS data i z " E i

>2% >5% >20% >2% >5% >20% >2% >5% >20% >2% >5%

PDR prevalence ~9% in both recently- and chronically infected participants Mostly
2x more low-level variants detected with NGS driven by
= NNRTI mostly compromised by PDR, but NRTls are still active K103N

Derache A et al. Croi 2017 — abstract# 43




Genetic Barrier to Resistance for
Specific ARVs

>

Slide credit:




Drug optimization

Science evolved: smarter and better HIV treatment
options are now available

Pre-HAART Era (Mono/Dual Therapy: HAART Era (Triple Therapy

-—

0 Potency I AZT (1987) o Potency J4 azr/31c + LPvir (2001) o rotency T TDF/FTC/EFV (2006)
|

o Toxicity :: 2 tablets 3 x day 0 Toxicity I" 3 tablets 2 x day o Toxicity 1 tablet once day

Etravirine
Raltegravir Dolutegravir
Maraviroc
Darunavir Elvitegarvir
Tipra

Fosamprenavir
Emtricitabine
Atazanavir

avirenz
Delavirdine
Nelfinavir
Nevirapine
Indinavir

Tonavir
Saquifavir
Lamivudine

o Stavudine
Zalcitabine

Didanosine

Zidovudine
|

198




We need things to go faster

Approvals, licenses and uptake: TDF-first-line ART case study
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2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

9 years

‘I UNITAID/ CHAI project ($305m) \

WHO initial WHO 2006 WHO 2010 WHO 2013
2002 ART
guideline

TDF FDA TDF/FTC/EFV TDF/3TC/EFV Global Fund
approval approval approval /PEPFAR/countries
Oct 2001 July 2006 Mar 2009 bulk procurement

Yy
ource: Global FundUNITAID/MPP/WHO Emerging ARTs group unimilly
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Investments in the AIDS responses of
low- and middle-income countries, by
source of funding, 2000-2015

@ Domestic (public and private) @ Other bilateral governments [l Other multilaterals and foundations
[ United States (bilateral) Global Fund to Fight AIDS, Tuberculosis and Malaria




People living with HIV on antiretroviral
therapy, all ages, global, 2010—-July 2016

People living with HIV on antiretroviral therapy (all ages)
Global target




Distribution of antiretroviral therapy,
by country, 2015




Impact of HIV response on life expectancy
Dramatic impact of HIV response on life expectancy, 1950-2015

70

Source: United Nations Population Division, World Population Prospects, 2015 revision.

World

Zimbabwe
Uganda

Kenya

Swaziland

South Africa
Botswana
Sub-Saharan Africa




leDER Global analysis of delays from eligibility to ART
C initiation among adults (2004-2015)

Median CD4 count at enroliment Median CD4 count at enroliment by region

Median CD4 count
Median CD4+ count

East Africa
a orth America
entral/South America - Sauthern Africa

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
N total 36911 68518 83217 99,075 106014 111,700 114536 112293 91992 75837 64735 43291 e TR T R T R T T T R TR
% missing enrollment (D4 28 5% 5 u B B % A 3 B 5 overall N 36911 68518 83217 99,075 106,014 111,700 114,536 112,203 91992 75837 64415 42,601
Median (D4 167 167 18 19 198 m 17 28 254 266 280 263 % missing enrollment DA 28 25 26 25 24 23 23 26 31 39 43 52

Courtesy of Olga Tymejczyk, on behalf of leDEA. leDEA-WHO Collaboration: Global analysis of delays from eligibility to antiretroviral treatment (ART) initiation among adults. Sep 2016.




Number of people living with HIV (aged 50
years and over), high-income countries and
low- and middle-income countries,
2000-2015 and projected to 2020
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——  People living with HIV — People living with HIV (aged
(aged 50 years and over) 50 years and over) in low-
in high-income countries and middle-income countries




Aging with HIV infection-Athena Cohort

!
[=3
z
2
B
£
2

Non-communicable comorbidities
16000

14000

12000

g

g

0
2010 2015 2020 2025 2030
Year

[J 3 or more comorbidities B 1 comorbidity
[ 2 comorbidities Il No comordities

Smitetal. Lancet Infect Dis 2015; 15: 810-18.

Burden of co-medications

I I 54%

0
2010 2015 2020 2025

Year

[ 3 or more comedications B 1 comedication
[ 2 comedications Il No comedication




HIV Pts More Likely to Experience Bone
Fractures, CVD, Diabetes, Renal Failure

60 Bone Fractures 60 Renal Failure HIV
> >0 HIV
+
3 40 40
~ 30 ~ 30
%) 2
o 20 o 20
10 | 10
0 0
<40 41-50 51-60 >60 <40 41-50 51-60 >60
Age (Yrs) Age (Yrs)
60 Diabetes 60 CVD 0 Hypertension
50 50 10
9 40 Q 40 Q 40
~ 30 ~ 30 ~ 30
N B 1)
C 20 o 20 o 20
10 10 10
0 0!
41-50 51-60 > 60 <40 41-50 51-60 >60 <40 41-50 51-60 >60
Age (Yrs) Age (Yrs) Age (Yrs)
_[e

Slide credit:




New HIV infections among children (aged 0-14 years) and
percentage of pregnant women living with HIV receiving
antiretroviral medicines (either prophylaxis or lifelong
therapy) to prevent mother-to-child transmission, global,

2005-2015

rvices

essing PMTCT se

aged 0-14 years)

Number 70 Percentag
of new 300 QDD creerermm e em et L e e e e e e e e e (%) of
HIV 60 pregnant
among 50 living with
(aged 40 accessing
0-14 PMTCT

150 000 .
years) 30 ~ services

100 000
a 20

° 10

[ ]
s - 0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

—  New HIV —  PMTCT . Global targets o Global PMTCT

infections coverage of new HIV infections

Z
>
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Distribution of new HIV infections
among children (aged 0-14 years),
global, 2015
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Six-week and final mother-to-child
transmission rates, by country, 2015

Angola
Chad

Ghana

Céte d’lvoire

Democratic Republic of the Congo
Cameroon

Lesotho

Malawi

Kenya

United Republic of Tanzania
Zimbabwe

Burundi

Mozambique

Zambia

Namibia

Swaziland

Uganda

Botswana

South Africa

10 15
Mother-to-child transmission rate (%)

Six-week F_ina_ll
transmission rate transmission rate
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WHO ARV Guidelines Evolution 2002 to

Topic

2002

2003

2006

2010

2013

When to
start

First-Line
ART

Second-Line
ART

Third-Line
ART

CD4 <200

8 options
- AZT
preferred

Boosted and
non-boosted
Pls

CD4 <200

4 options
- AZT
preferred

Boosted Pls

- IDV/r LPV/r,

sQV/r

CD4 <200

- Consider 350

- CD4 <350 for
tuberculosis (TB)

CD4 <350

- Regardless CD4
for TB and
hepatitis B virus
(HBV)

Earlier initiation

8 options

- AZT or TDF
preferred

- d4T dose
reduction

6 options and FDCs

- AZT or TDF
preferred

- d4T phase out

Simpler treatment

Boosted PI

- ATV/r, DRV/r,
FPV/r LPV/r,
sQV/r

Boosted PI
- Heat stable FDC:
ATV/r, LPV/r

CD4 <500
- Regardless CD4 for

TB, HBV PW and SDC

- CD4 <350 as priority

1 preferred option

and FDCs

- TDF and EFV
preferred across all
populations

Boosted Pls
- Heat stable FDC:
ATV/r, LPV/r

Less toxic, more robust regimens

DRV/r, RAL, ETV

DRV/r, RAL, ETV

Viral Load
(VL)
Testing

No
(desirable)

Better and simpler monitoring

Yes
(tertiary centers)

Yes
(phase-in approach)

Yes
(preferred for
monitoring, use of PoC,

Toward
Treat All
adolescents
age band

Continue

with FDC and
harmonization
across age bands

Greater
number of
options

Encourage HIV
DR to guide

Support for scale
up of VL using all
technologies




2016 WHO ART Guidelines

Preferred option TDF + XTC*+ EFV gy,

TDF + XTCt + DTG:  |EEIH
TDF + XTC*+ EFV,,,¢ [|EEIH

39




TOWARD AN IDEAL
ANTIRETROVIRAL
REGIMEN FOR THE
GLOBAL EPIDEMIC

Beatriz Grinsztejn, MD, PhD

Evandro Chagas National Institute of Infectious Diseases iocruz




What are the requirements
for an ideal regimen?

Safety and .
tolerability

Special populations Global

Access Affordability
HIV/TB

Pregnant women
Children/Adolescents
Acute infection
Aging
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15t line....

Cost driver

Side effect (and
size) driver,
resistance weak
link
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Tenofovir has taken over the world!

e 15t |line recommendation by WHO; feature in
EVERY guideline (some have ABC)

 Well tolerated, FDCs galore, daily

* Cheap (only alternative that is cheaper is d4T)
 Hep B for free
 Renal, bone concerns

h
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e Daily, cheap, co-formulated, huge experience
base, TB (and most everything else)-friendly

* EFV side effects predictable, treatable,
substitutions easy

h




BUT...

* Increasing recognition of CNS side effects -
?Africans stoic? More nb in asymptomatics

e Rash, hepatitis, gynaecomastia, lipids

e 2016: serious and fatal rare CNS side effects,
hepatic events

* ENCORE (Lancet 2013): 400mg vs. 600mg

h




Meta-analysis
n=5332, 4 RCT

« Efavirenz (6%)
2x higher risk for suicidality

 Rilpivirine (8%)
 Elvitegravir/COBI (5%)
« Raltegravir (6%) , A0 EFV-free

Atazanavir/r (20/0) 144 192
Weeks to Suicidality

Gray P=0.005  For composite endpoin

‘Only’ trend for completed/attemptec
suicide (17 events occured)

EFV

Cumulative Incidence

Lack of association between use of efavirenz and death from suicide: evidence from the D:A:D study
#0315 Wednesday 5 November

C. Smith; L. Ryom; A. d’Arminio Monforte; P. Reiss; A. Mocroft; W. El-Sadr; R. Weber; M. Law; C. Sabin; J.
Lundgren.




EFV 400mg

e Studies currently underway — pregnancy and TB
e Likely results: 2017

 Then, probable mass switch to 400mg; cost
saving = 5-10%

e Other option: rilpivirine: but TB, VL, food issues

h




ART discontinuation for AE

00

1

80

60

40

20

g
a
2
&
$
§
g
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Year of study commencement
Years Pre-2000 2000-2002  2003-2005 2006 - 2008
Cessation (SD)  10% (7.9) 9-1% (6.4) 7-9% (4.6) 6:1% (3.5) 4:2% (2.4)

Carr A (2014). PLoS ONE 9(5): €97482.




The Integrase inhibitor era!

UCHCC: UNC CFAR HIV Clinical Cohort

Persistence of Initial ART

Time on Initial ART, UCHCC 1996-2014
10
INITIAL ANTIRETROVIRAL THERAPY
0.2 w— INETI (N=175)
w— WNRTI (N=547)
THR: m— bPl (N=340): LPV/r, DRV/r, ATV/r
\ = (nher (=459} incl. unboosied and other bPl

R R , NRTI only (N=252)
0.6

0.5

0.4

0.3

E:
5
-
7
=
3
g
=
=
‘%
=
-

0.2

0.1

T—

0.0 T - . . .
6 48 6ib 72 §4
Tmne From ART Initiation {Months)

In CNICS cohort integrase inhibitor use was strongly associated with HIV RNA suppression




What about: Dolutegravir

(raltegravir and elvitegravir expensive)

Wunderkind of the moment — almost
unbreakable!

50mg once-daily (in naive patients)

Very good efficacy

Minimal toxicity — but NEW data re CNS
Pregnancy category B

Potential to be low cost and co-formulated

h




EFV 600 vs. DTG

Occurrence of SAEs comparable

Better virologic suppression

Better CD4 recovery
Less treatment discontinuation

Less occurrence of subjective side effects
Lower potential for drug—drug interactions

Efficacy in HIV-2 infection

Efficacy in TB coinfection

Efficacy and safety in pregnant/breastfeeding women

Availability as generic formulations




In

30% -
25% A
20% -
15% A
10% -

2%

0% -
c;{b
ﬁ;

US and EU, DTG-based regimens have become the
top prescribed ARVs, affirming DTG’s clinically

superior profile

® |n Feb 2013, the US Health and
Human Services Guidelines on ARVs
recommends INSTI-based regimens
as the preferred for ART-naive
patients

?;?foranchise ® EFV no longer included in DHHS
. o . .
Competitor guidelines

franchise
Competitor * Asof 2Q16, DTG treatment volume

franchise of >21,000 patients weekly, with
nearly 1in 5 patients on a DTG
regimen in the US

®* DTG now leads US/EU markets:

® US: #1 core agent in treatment
share and volume

4«”-" NN N fh o b 0 q«"ﬂ o o ® EU: #2 prescribed regimen in
N & \}'3% ?-\‘Q’ 3 & \}'5"' ?QQ' L & \a\’b‘a’ treatment-naive patients

The US and EU has long moved on from EFV-based treatment




Difference in net DALYs compared with no change in policy,
according to % of ART initiators with NNRTI resistance in 2017

Net DALYS take into account DALYs and costs simultaneously.
The strategy with the lowest net DALYs is the most cost effective.

% of ART initiators ART initiators prior ARV: dtg 1% line
in 2017 have NNRTI

resistance ART initiators prior ARV: resistance test

All ART initiators: dtg 1t line
<5% .

5% - 10% All ART initiators: resistance test

1 0, _1 0,
0% - 15% All on 1%tline ART: efv -> dtg

>15%
Increase switching to 2"¢ line

Phillips ACROI 2017 abstract 11203 _100000 _60000 -20000 + 20000

Zheng et al abstract #456
Difference in net DALYs (per year)




Dolutegravir: discontinuation due to AE
Germany (2 cohorts), 1950 INSTI-based therapies

Discontinuation dueto Factors associated with DTG
neuropsychiatric AE discontinuation

RH 95% Cl

Any AE
Female, vs. male gender 1.46-5.41 0.002
Older age (> 60 years), vs. younger age 1.56-534 < 0.001
ABC with DTG initiated, vs. no ABC 1.61-4.29 0.0001
DTG start in 2016, vs. in 2014/2015 3.76-21.28 < 0.0001
Neuropsychiatric AEs
Female, vs. male gender 1.23-5.65 0.01
Log rank test, P < 0.0001 Older age (> 60 years), vs. younger age 1.42-5.77 0.003
ABC with DTG initiated, vs. no ABC 1.38-4.24 0.002

Time on INSTI {months)
Hoffmanet al. HIV Medicine (2017), 18, 56-63
Libre et al.CROI 2017 abstract# 651

Hsu et al CROI 2017 abstract #664

>




a This open-access article is distributed under
Creative Commons licence CC-BY-NC 4.0.

CLINICAL UPDATE
Cutting the cost of South African antiretroviral therapy
using newer, safer drugs

W D F Venter,' FCP (SA), MMed; B Kaiser,” MPH, PharmD, BCPS; Y Pillay,’ PhD; F Conradie, MB BCh; G B Gomez,” PhD; P Clayden;®
M Matsolo;” C Amole,* BA; L Rutter,” BA; F Abdullah,” MB ChB, FCPHM, BSc Hons (Epi); E] Abrams,* MD; C P Casas,'! MSc;

M Barnhart,”> MD, MPH; A Pillay,”” PhD; A Pozniak,'* MD, FRCP; A Hill," PhD; L Fairlie,' FCPaed (SA); M Boffito,"* MD, PhD;

M Moorhouse,' MB BCh; M Chersich,' MB BCh, PhD; C Serenata,' MBA; ] Quevedo,® BS; G Loots'®

'Wits Reproductive Health and HIV Institute, University of the Witwatersrand, Johannesburg, South Africa
*Formerly UNITAID, Geneva, Switzerland

3 A 2, A ' &

-~ Aggressive
—— Moderate
—— Conservative

T
9
E
a
0
=

1 2 3

Years (assuming implementation in 2019 - 2020)

Fig. 2. Estimated crude savings on antiretroviral drugs (assuming implemen-
tation of new regimen in 2019 - 2020). Cumulative savings compared with
status quo (conservative =300 000 annually, transition from old regimen to
new over 3 years; moderate =new regimen, 400 000 annually, transition over
2 years; aggressive = new regimen, 500 000 annually, transition over 1 year).




Phase 2 Bictegravir or Dolutegravir with FTC/TAF for Initial HIV Therapy
Virologic Outcomes at Weeks 24 and 48 by FDA Snapshot

B ec+rFrcnar [ oTG + FTCTAF

% Treatment Difference
Week 48 (95% Cl)

1
9 Favors Favors
DTG + FTC/TAF BIC + FTC/TAF

Virologic ~ Virologic No Virologic ~ Virologic No -12% 0 12%

Success Failure Data Success Failure Data
63 31 2 2 0 0 6 30 1 2 11 No resnst::tc:ct: dstl:(i\ir t:\;d;:flonswas
65 33 65 33 65 33 65 33 65 33 65 33

Sax P et al CROI 2017 abstract# 41




Integrase inhibitors and IRIS

= Results from the Athena cohort that integrase inhibitors use in HIV-1 late
presentersis an independent risk factor for IRIS.

= Data from the French Dat’AIDS cohort show higher risk for IRIS among
individuals who started ART with a integrase-based regimen

= Case reports emerging from Botswana and the UK of TB-IRIS
with first-line with integrase-based treatment.

= This could increase the burden on health care workers
and hospital/ clinical costs.

Wijting et al. Croi 2017 — abstract# 731
Dutertre et al. Croi 2017 - abstract #732
Personal communication Anton Pozniak




Safety and Efficacy of INSTIs and EFV,,,

in First-Line ART (NMA)

Major outcomes

Viral
suppression

CDA4 recovery

Treatment
discontinuation

Mortality

AIDS
progression

SAE

INSTI vs.
EFV¢oo

DTG vs.
other INSTI

DTG vs.
EFVeoo

INSTI better

DTG better

DTG better

INSTI better

DTG better

DTG better

INSTI better

comparable

comparable

comparable

DTG better

comparable

comparable

comparable

DTG better

comparable

comparable

comparable

comparable*

comparable

comparable

comparable

comparable

comparable

comparable

comparable

comparable

comparable

Quality of
evidence

moderate

moderate

moderate

moderate

61




DTG & TAF STUDIES IN PLHIV

New Studies with DTG & TAF in PLHIV

(adults & children)

NAMSAL
(ANRS 12313)

ADVANCE
(WRHI 060)

DAWNING

ODYSSEY
(PENTA 20)

Safety /efficacy of DTG vs EFVin initial ART of
PLHIV in RLS (TDF/3TC+ DTG vs TDF/3TC+EFV)

Safety/efficacy of DTG and TAF in initial ART
(TDF+FTC+ DTG vs TAF + FTC+ DTG vs TDF + FTC
+EFV)

Safety/efficacy of DTG vs LPV/r in PLHIV failing
1% line ART (2NRTI + DTG vs 2NRTI+ LPVr)

2NRTI+ DTG vs SoC inchildren/ young adults
(6-18 yrs) with HIV starting 1** line or switching
to 2™ line ART

Safety /efficacy of DTG vs ARTV/rin initial ART
of women with HIV (ABC/3TC/DTG vs TDF/3TC+
ATV/r)

VL at 24 and 48 weeks, CD4 changes,
disease progression, treatment
discontinuation, AEs; HIVDR, time to
viral suppression

VL at 24 and 48 weeks, CD4 changes,
disease progression, treatment
discontinuation, AEs; HIVDR,

VL at 96 weeks, CD4 changes, disease

progression, treatment discontinuation,

VL at 24 and 48 weeks, CD4 changes,

disease progression, treatment
discontinuation, AEs

VL at 24 and 48 weeks, CD4 changes,
disease progression, treatment
discontinuation, AEs HIVDR,

M Vitoria, Nov 2016

Cameroon

South Africa

Argentina, Brazil, Chile, China,
Colombia, Kenya, Mexico, Peru,
Romania, Russia, South Africa,
Thailand, Ukraine

Argentina, Austria, Belgium,
Brazil, Denmark, France, Ireland,
Germany, Italy, Netherlands,
Poland, Portugal, Romania,
Spain, Sweden, Switzerland,
Thailand, Uganda, UK, Ukraine,
USA,

Belgium, Dominican Republic,

France, Italy, Mexico, Portugal,

Puerto Rico, Russia, Thailand,
Uganda, UK, USA,

Expected
Completion




New ARVs and TB drugs: Current Studies

Study Drug Intervention Major outcomes Study Countries Expecte_:d
Completion

pK data, AEs, treatment
EFV 400 mg pKin PLHIV in discontinuation,
SSAT 062 EFV 00 presence of RIF and INH, influence of genetic Uganda and UK
with and without TB polymorphism and EFV

exposure

Safety /efficacy of DTG vs
EFV in PLHIV with TB V0Lat 24 and 48 weeks,
INSPIRING confection using RIF (50mg  CD4 changes, treatment
(ING117175) DTG twice daily vs 600 mg discontinuation,
EFV once daily during TB AEs; HIVDR
treatment)

Argentina, Brazil,
Mexico, Peru,
Russian Federation, Q4 2017
South Africa,
Thailand

TAF and TDF pK in presence
SSAT 075 of RIF TDF DP levels South Africa
(HIV negative patients)

DTG, EFV,,, & TAF STUDIES IN TB




New ARVs in Pregnancy: Current Studies .. ....

. . Study Expected

EFV 400mg pK and safety in pregnant women with pK data 3™ trimester and post partum; maternal
SSAT 063 EFV400 HIV using ARV regimen containing EFV at standard and infant AEs, adverse pregnancy outcomes; 25 Uganda, UK Q22017
dose genetic polymorphismsinfluence on EFVpK

pK datain 3™ trimester and
2 weeks postpartum; maternal VL at delivery

South Africa
Uganda

DOLPHIN 1 DTG DTG pK in pregnant women with HIV

60 Q42017
DTG safety/efficacy/ tolerability in pregnant women  pK data 3" trimester and 18 weeks post partum,

South Africa
with HIV matemal VL at delivery, breast milk stesilization 20 (bl

DOLPHIN 2 i

pK datain 2" and 3™ trimester; pK in neonates,
DTG pK and safety in unintended pregnanciesin ARIA maternal and infant adverse events; adverse
study (DTG/ABC/3TC vs ATV/r+ TDF/FTC) pregnancy outcomes, maternal disease progression
and fetal transmission

ING200336 Spain, Russia, UK, USA Q12019

Belgium, Dominican
Republic, France, Italy,
Maternal VL at 48 weeks Mexico, Portugal, Puerto Q22017
Rico, Russia, Thailand,
Uganda, USA, UK

TAF safety/efficacy/ tolerability in pregnant women

WAVES OLE with HIV (TAF/FTC/EVGc vs ATV/r +TDF/FTC)

pK data ( during pregnancy and post partum), pK Argentina, Botswana,
DTG and TAF pK in women with HIV on ART > 20 datain neonates, maternal:cord blood ration, Brazil, Puerto Rico, South
weeks of pregnancy and post partum maternal and infant AEs, adverse pregnancy Africa, Thailand, Uganda,
outcomes Uk

Maternal VL at delivery, adverse pregnancy Argentina, Botswana,
outcomes, maternal toxicity, SAB, foetal deaths, Brazil, Puerto Rico, South
infant AEs, mother-infant ARV transfer at birth and Africa, Tanzania, Thailand,
from breast milk USA, Zimbabwe

PK datain week 33 of pregnancy and 4-6 weeks §
DTG and TAF safety/efficacy in women with HIV after delivery, pK data in neonates; maternal VL Bdfr::; f:;""v'
receiving ART and < 33 weeks of pregnancy and fetal transmission; maternal and infant AEs; Nethesiendst sz:;. UK

adverse pregnancy outcomes

IMPAACT P1026s DTG TAF Q32017

DTG and TAF safety/efficacy in women with HIV
IMPAACT P2010 DTG TAF starting ART at 14-28 weeks of pregnancy (DTG+
TAF/FTC vs DTG/TDF/FTC vs EFV/TDF/XTC)

Q32018

DTG, EFV4 ™ TAF STUDIES IN PREGNANT WOMEN




Clinical trials: Children and adolescents

GS-US-183-0160 (NcT01923311)

CR108265 (NCT02993237)

GS-US-292-1515 (NCT02276612)
GS-US-236-0112 (NCT01721109)

IMPAACT P1093 (NCT01302847)

ING114916 (NCT01536873)
SMILE (PENTA 17) (NcT02383108)
GS-US-380-1474 (NcT02881320)

ODYSSEY (PENTA 20)
(NCT02259127)

GS-US-311-1269 (NCcT02285114)
GS-US-216-0128 (NCT02016924)

GS-US-292-0106 (NCT01854775)
IMPAACT 2006*

Clinicaltrials.gov *www.impaactnetwork.org/studies
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EVG/r

DRV/c swallowing tablets

DRV/c¢/FTC/TAF swallowing tablets

EVG/c/FTC/TAF
EVG/c/FTC/TDF

DTG film-coated tablets
DTG granules for suspension

DTG 50 mg (expanded access)
EVG + DRV/r
Bictegravir/FTC/TAF

DTG

TAF

ATV/c
DRV/c

EVG/c¢/TAF/FTC
DTG

Up to 17 years

12-17 years
12-17 years
12-17 years
Up to 17 years

> 12 years
6-17 years
6-17 years

6-18years
6-17 years
3m-17years

6-17 years
Im-3Y

Q12017

Q2 2017
Q3 2017
Q3 2017
Q2 2018

Q3 2018
Q3 2018
Q4 2018

Q2 2019
Q1 2020
Q4 2020

Q4 2021

In development




TAF/FTC/DTG

* Almost unbreakable — 600 000 people on first-
line DTG, no resistance (well one case, no
second, third-line)

DTG slightly cheaper than EFV, TAF much

cheaper than TDF — generics: immediate 20%
orice reduction, CHAI ?closer to 50%

e Possibility of harmony for >12 years (and
nossibly below)

. wove second-line patients BACK to 15t line




ADVANCE Dic . P

Number=1110*

>12 years, 240 kg
:

DTG TDF FTC

o

Non inferiority of 2 new combinations to current
treatment

* Open label, randomised, single site study over 48 weeks
 *n=1110, with 90-120 in age group 12-18 years




Reformulation of existing ARV’s

Shao J, et al.
Nanomedicine
(Lond.) 2016,
11: 545

Lipid DSPC

/@-. Lipid mPEG2k-
DSPE

Figure 5. Schematic representation of a lipid nanoparticle with combined antiretroviral drugs. The lipophilic




Lipids e Gl upset
Hepatitis e Hepatitis
Dysglycaemia

Safety issues with Pls |




How do we make Pls safer?

New molecules
Prodrugs of current Pls

— Improve bioavailability
— Reduce side effects

New formulations of existing Pls
Different pharmacokinetic boosters
Use existing Pls in a different ways

— Lower doses
M)ifferent combinations e.g. nuke sparing




Some new approaches...

e Dual (and mono) therapy!
* |njectables
* And new classes, immunoglobulins

N
“En




Reduced drug regimens in suppressed and naive patients.
Simplicity 2.0

DTG + RPV DTG +3TC
DTG +3TC (SWORD) (GEMINI & TANGO)

(Paddle) (ACTG 5353 & ASPIRE)
(Lamidol)

CABT LA + RPV LA CABT LA + RPV LA EE ISTI + NNRTI
(LATTE-2) (FLAIR & ATLAS) HER ISTI + 3TC

Courtesy Jose Arribas

>




Uptake of contraceptive implants in SSA

FIGURE 1. Contraceptive Method Mix Among New Family Planning Users in Program Areas in Chad® and DRC,
June 2011 to November 2015

Democratic Republic of the Congo

Implants
51%

- Rattan J et al., Global Health: Sci Prac 2016; 4: Suppl 2




Cabotegravir LA and Rilpivirine LA
Nanosuspensions

Drug nanocrystal suspended in liquid = nanosuspension
Nanomilled to increase surface area and drug dissolution rate
Allows ~100% drug loading vs. matrix approaches for lower inj. volumes

GSK744 200mg/mL
. polymeric nanoparticles

Component Function

G5K1265744 (d50 ~200 nrm) Active

Mannitol Tonicity agent
Surfactant System wetting,/Stabilizer
Water for Injection Solvent

TMC278 300mg/mL

Component Function
TMC278 (d50 ~200 nm) Active
Glucose Tonicity agent
Surfactant System Wetting,/Stabilizer
Water for Injection Solvent

R H. Miller, et al. European Journal of Pharmaceutics
and Biopharmaceutics 78 (2011) 1-5

spreen et al 1AS 2013; Kuala Lumpur. Abstract WEABO103.




Antiretroviral Therapy: The Next Generation?

Implantable (and removable) combination antiretrovirals

™
Vectored delivery of combinations of antibody-based

therapy or protein based therapy

Recombinant AAV (rAAV) features

@ =

And nanoparticles....



First-in-Class Capsid Inhibitor GS-CA1
GS-CA1 Inhibits Multiple Steps in HIV Replication Cycle

Dissect replication cycle for points of GS-CA1 action:

Full single round of replication ECso= 85 pM

TARGET CELL

... %,

PRODUCER \ X '. Reverse
: oo Transcription

Capsid Core NUCLEUS
Disassembly

. Pre-integration —
Maturation compglex O
— *
Nuclear

Translocation Integration

Capsid Core
Assembly

Tse el al. Croi 2017 - abstract 38




Vision... chronic care

Minimal

Diagnosis and .
hospitalisation

staging, good
primary care that
suits patients




WHAT THE SPOTLIGHT AND SANAC
INDIC ATOR 'I'AIGI'I' COMMENTS
MEASURES BY 2006

HIV Incidence Actual number wrlons. OT% 205): nll'b(mk 18% decline basad on updated and
of new HIV 172]. (a012): Health bint Revbw corected hasaline data MW Inddence
infections in SANAC 2016 lmohi af HY, TR remains abowe the deirad Grger for
the i NP Progress & PMTCT No the adult populaion. - SANAC
popu Repar tan NS im st Programmes
- by . . While the downmward end in HIV inckience

Is nat r3p T enough — Mere is hope that
Afrca Main Incmasing tearment cowrage the

====8 National Strategic Plan

HIV M ortality Success of S1% (2013): A36% (20W): Annually 218% According © UNAIDS (208) HIV mortality
HIV and TB SANAC'S2016  Joint Review has decined. This Isa maor ach evemant
Rognne  ERET T NO Soermetae - .
122006 I':’-'m'“"" than hoped for in 2006 - Spatight
Africa Main
Repar t
Apel 2004
MTCT mate (6 weeks Success of the LSRTE IR(Ewekl Taget Tor MICTat &
andWmonths)  Prewntionof el swoe e T T
Mother to Child L
Tammimion S o T il ke el e
Programmne, NP Progress It atmast Impassible ta measu the
by determining ""i;goﬂ"‘, SUCaPSS Of the O OQ@M Me of Sof New
the percentage D208 tagets for the futum. -Spotlight
of bables born
HV positive
Patients alive and on  Retention Tmo=TS0% Cartaly Dmo=%% Retention on ART isbelow targert for
treatment Incare 60ma=52 3% 24mo-88% each ‘mwm':: unique
o oaaphaing NO  1naddtion unmcorded vral loads done
52016 ASmosTEN lead ro under-smeparting - SANAC
e i s BOmo=TO% In addion to BCE s identified by SANAC,
Q22006 health system dysfuncrion, lang g L s,
madicines stockouts, lack of community
Nealthcare wosknrs and Ly coundilions
likaty con ributes I these shocMngly poor
remntion in care figures. ~ Spotight
Male condom Reach of TRATIETT
distribution @ndom aﬂ:":‘);m‘
dstribution NP Progras
programme Repartan NS
00208
© NSP INDICATORS
Number of men Reach of male 50 8404 82,272
drcumdsed, drcumcision ROYE): (2ma): AIDS Owl'lﬂ
medically (MMC) and  (MC) Department  InfOUNMDS  SANAC'S NSP

=== S 2= = Are we meeting the

Percent of people Coverage of the 7% (aoutsl &% Qo

Sty Fe 2o B argets?

e ooy ?-lon'dl::‘;:ms spmrer &
S

ART
NSP Progress

Reopr in South

mv.:':: " atia 2w

Number of Reachof D% (00k

peopls sanchal et ACTING Compiled by Kristanna Perls & Marcus Low |
by prevention m?,’.‘"‘, 1
communication at W12-2006

least twice a year

B somaaa - wom The National Strategic Plan for HIV, STls, and TB 2012-2016 (NSP)

dscimination amang PLHIV
eperinced by 43 internal
those with HIV stigma

s s oy set a number of ambitious targets for South Africa to have reached by
Gorsh 2016. While 2016 data will not be available for another year or two, the
Progress available data (mostly from 2014 and 2015) is nevertheless illuminating.




So, lifetime treatment means...

L ess and less tolerance for “nuisance’ side effects
~ar less focus on the initiation period, sickness

nterest in contribution of ARVs & HIV to other non-
communicable disease risk factors

~ocus on costs — especially of drugs
~ocus on longer-acting injectables, implantables
nterest in “cure”

Unacceptable to have “lesser” drugs in lower-
income countries — complex!

wmonisation between paeds and adults
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Vave the Date

SOUTHERN AFRICAN HIV CLINICIANS SOCIETY CONFERENCE 2018
JOHANNESBURG, SOUTH AFRICA | 24 - 27 OCTOBER 2018

1 Current and thought-provoking academic presentations

(1 Fascinating ethics sessions

(] Practical sessions including case studies and skills-building workshops
U CPD accredited

& JOIN US IN 2018 FOR THE SOUTHERN AFRICAN HIV
RE CLINICIANS SOCIETY 4TH BIENNIAL CONFERENCE!

tlx B

% \" N www.sahivsoc.org
e N



SAVE THE DATE

INTERNATIONAL WORKSHOP
ON HIV DRUG RESISTANCE
AND TREATMENT STRATEGIES

JOHANNESBURG, SOUTH AFRICA,
6 - 8 NOVEMBER 2017

www.HIVresistance2017/.co.za

N



