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World AIDS Day theme:

Universal Access (to AIDS treatment)
and Human Rights

Access for all to HIV prevention, treatment, care and supportis a
critical part of human rights.
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You Tube'

The Lazarus
Effect isa 2010

documentary film
about the positive
impact of free
antiretroviral drug
therapy on HIV/AIDS
patients in Africa.
The film features
patients and medical
staff in Zambia
speaking about their
. It was screened on
HBO and Channel 4
in May 2010 and is
also available on
YouTube.

3 Months after taking ARV

Concillia Muhau, who is featured in the film, with an earlier picture of herself

THE LAZARUS EFFECT
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'Bazarus is a story'~

The story of Lazarus is a story of hope.

Jesus pulled Lazarus' dead body
out of his tomb,
and said "Lazarus, wake up!"
Miraculously, Lazarus came
back to life.
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2010

OVER 3 MILLIONPEOPLE
\RE RECEIVING FREEARVS

. ACROSSAFRICA — ™
. . 3,800 PEOPLE STILL DIE

IN AFRICA EVERY DAY
FROM AIDS

T COSTS ABOUT 40 CENTS A DAY
T0 PROVIDE A PERSON
WITH LIFE-SAVING
ANTIRETROVIRAL MEDICATION

Global trends

Number of people receiving antiretroviral therapy
(end of year, lower- and middle-income countries)
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The number of people living with HIV rose from around 8 million in 1990 to 33 million by the end of 2009. The overall growth of the
epidemic has stabilised in recent years. The annual number of new HIV infections has steadily declined and due to the significant
increase in people receiving antiretroviral therapy, the number of AIDS-related deaths has also declined

http://www.avert.org/worldstats.htm
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How about Thailand?

WELCOME TO AIDS 2004 IN BANGKOK

The International AIDS Society, in partnership with the Thai'Ministry of Public__ |

Health and in collaboration With,GNP+, ICW, ICASO, TNCA and UNAIDS hostS%&n e
extraordinary gathering toadvance the global response{oHIV/AIDS and proniote é:{“’;fg:ig‘g‘:{'] A&gﬁ
Access forAll; ! A = g g

Thai Prime Minister Thaksin Shinawatra on Sunday in
opening remarks at the XV International AIDS Conference pledged that his
administration would provide antiretroviral drug treatment to all HIV-positive
people who need it in Thailand, according to Agence France-Presse (Agence
France-Presse, 7/11).

A remarkable event happened on World AIDS Day in 2004,
when the Thai government adopted antiretroviral treatment in
its Universal Health-Care System
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In Thailand we have used
ARV for more than 8 years,
the good news is...

A significant decrease in new HIV cases, from
20,000 to 10,000 (in 2009)

amumsnignamouasulelsaondlulne

Total HIV-1infected patients 1,160,000 $1¢

Alive 522,548 g0

Death 644,128 ¥

New cases 10,853 5
Thailand 2009-2010
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In Thailand,

the bad news is...

Tnusgooulad > Fuwsit 1 sunau w.a.2553

P’y

lemanafﬁamv@ dnsunsnaJgal.sudunu
Thailand; National Health Security Office

@ Ud

dninouvanuseinganmuvioani

HIV Drug Resistance Rates => Increase!

lansfasne udsldodnemaiaans TaaanziihaaadAltdnganidasnas
f969 140,000 AU 0N 2 LEUAU...
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mAnsgpreerd | WaTuA 1 8.0, UN.A5A3 ANATH HannTsnasnuiauEnsHaniaanlad siha
s &riinoundndssAusunruronid (sla.) naten daatukdeciaantla’
AlddnandndssAusuanuvivzng Adunzdouuariidinagiidiuiu 140,000 au
Teatuduilldaursaladmngesfiusiuilssuna 10,000 au Liasaniiaisdann
gasusn Weendielsu (Zidovudine) anfiadu (lamivudine) sieadiu (stavudine)
avlsus (Efavirenz) wia wwisiAu (Nevirapine) Susdaswuunldungesdisas
wsasnaes 2 dosruluaiarlidenanlanun3as/sTnu3a$ (Lopinavir/Ritronavir )
Husndsznia&@ndviladnaiasen viaduaa uananndazunsngdau ain
laffugs andsu wnndasul@owilusnasnianuiies (Atazanavir ) doflusnaes

: ar ar . - - o - e =l = = o
2 dufiu Teosnduna isaeiidatedl uazdavauainTaouwing tavamiuannd
AU anAllastadauay 5,000 uan

ifaaifusidbhalussuuviusiagymenuniaddsyuina 500 au weiAaiada dael
HIV-1 infected patients who are receiving antiretroviral drugs(ARV) => 140,000.

About 10,000 can no longer use the first line regimen (GPOvir) because of drug
resistance (7%). Only, 500 are now being treated with the costlier second-line
drugs(5,000 baht/month) under the supervision of HIV experts, and 300 (from
500) need the third line regimen due to the ADR of the second line regimen.

For those third line regimen (8,000 baht/month), it has not yet been included in
the Universal healthcare coverage from the time being due to the high cost.

fnmwElszuna 140,000 au wefilssuna 500 au Adasldennauid Wiliaisun
s o o woim i - - -

i gliaufavwanlilmFasdiy anadavssahvisemanasmdadszuna 5,000 uaw

satdau arnilaaiuanidauay 7,000-8,000 unn" un.s&sfAa naa.

The Lazarus Effect

2 sides of the coin

The ART Side Effects
HIV-1 drug resistance.
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Start First-line ARV:
CD4<200 cells/ul) Missing just two drug doses can 4
result in increased levels of virus in
the body, or resistance to the drug,
derailing their effectiveness and
causing treatment failure and waste
of financial resources. That patient

heeds to switch to costlier second-line ones
(2-q times)

~ With in 3 months

Factors make it hard for patients to
take ARVs on schedule as
prescribed : ADR & Life style 3
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Poor adherence

AYY dul|-15414

Strict adherence
i S

Our Mission:

To make first-line

ARV last longer

AYY ull-puodas |

B Over 13-15 years

28,000-126,000 baht/year Adyerse (";J“sg) reaction
(Second-line ARV)
Drug-Resistant Mutants *'_
S

10,000 -100,600 baht

10
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Reaction

%r 7. ‘\ =

ARV Treatment

Genetic risk markers
Or
Genetic predictive markers

11



DRUGS WITH
GENETIC MARKERS

Efavirenz

Atazanavir }

Lopinavir

Tenofovir =s=::s .

Abacavir

Nevirapine ‘

INTERMEDIATE
PHENOTYPE

High plasma levels}.

‘ Increased bilirubin
Increased lipid
levels
» Phosphaturia, ===}«
glucosuria, efc...

| |
I

CLINICAL EFFECT

-> CNS foxicity

Gilbert syndrome

«p Cardiovascular

diseases

=» Renal toxicity

Hypersensitivity

Hypersensitivity

577 individuals starting first line ART 2004-2007

1004
901
801
704
60+
501
404
304
201
104

Global discontinuation (%)

—— without GR

-+ with GR P.= 5.65 x 10°

aHR = 1.76 (CI95%: 1.18 - 2.63)

 _ewu50.2%

o

31.2%

0
0

No. at Risk
without GR 506
with GR 71

T T T T
60 120 180 240 300

T
360

Time to discontinuation (days)

458 432 411 380 347
59 51 44 38 35

Hypothesis

Individuals carrying genetic risk markers (GR) will discontinue
the initial treatment more frequently/earlier than individuals without GR

305
29

12/3/2010
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The main cost considered in the pharmaco-economic analysis
(*Based on the evidence from Ramathibodi hospital, 2005)

$/pt/day [ $/pt/year | $/pt
(@ |NVP containing regimen (First-line regimen)* 90
- GPOvir (NVP200/d4T30/3TC150) 2 8 -
®) [Substitute for GPOvir (Second-line regimen)* 890
- EFV600/d4T30/3TC150 3 -
_@ Drug resistant test - - 250
@ [Ttreatment of SIS/TEN*
4.1 Supportive drug treatment 1,498
Lab test (e.g. chemical pathology, haematology,
42 serology, radiology and cultures) 137
4.3 Outpatient clinic visit T H "@ - P 967
o Individual crisis |, |
® [Treatment of mild rash* Uszana 1 sauuIm
4.1 Supportive drug treatment 2
42 Lab test (e.g. chemical pathology, haematology, 1
serology, radiology and cultures)
4.3 Outpatient clinic visit 487
Total 490 |
® |Genetic test for prediction of NVP-induced skin rash . 50

13
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Total expenditure on
medical and diagnostic

laboratory services in
HIV-1 treatment

@ AUd

R e B y e oD
Thai Universal Health Care Scheme for AIDS
B.E 2550 = 3.855,600,000 bght

B.E 2551 = 4,325,966,000 baht WTO Compulsory license to make
B.E 2552 = 2,983,800,000 baht  ©F import generic ARVs
B.E.2553 = 2,770,000,000 baht

Approximately, 100,000 HIV infected people in need of antiretroviral treatment

Firsit-line’ ARV fherapy: Eiscal expenditure

GROvir 1,200 baht/patient/month = 1,440,000,000 baht
NVP 200 mg + d4T 30 mg + 3TC 156=1g

testing

Viral load (Tb\e!concentration -
DF a ViVMS SMC"\ as HlV iV\ costlyse_cond- Minimize ADR
> 2

Reduce usage of

line regimens

the blood) &IHIV-:L drug Good /Poor
resistang testing Adherence

The earlier. thelbetter. (a lot cheaper)

Good adherence

Increase

Second-line therapy (2-9 timesimore expensive) efficacy
NRTI + PT /patient/month = 2,880,000,000-12,960,000,000 baht

Due to the unique ability of HIV to mutate, drug resistance can arise when a person misses even a couple of doses of a

drug (i.e. "is not compliant"). We can improve the medication compliance, if we can minimize the occurrence of
adverse drug events.

14
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Thai Universal Health Care Scheme for AIDS

B.C 2550(2007) = 3,855,600,000 baht

Compulsory licensing on
ARV saving

B.C 2551(2008) = 4,325,966,000 baht}
1,342,166,000 baht

B.C. 2552 (2009)=2,983,800,000 baht
B.C. 2553(2010) =2,770,000,000 baht

A good compliance to first-line ARV

Approximately 500,000-1,000,000 Thai people are infected with HIV-1.
Approximately, 100,000 HIV infected people in need of antiretroviral treatment

Fiscal expenditure »

CD4 for 100,000 patients (2X500X100,000) --"100,000,000 baht *
Viral load for 100,000 patients (2,000X100,000) { / =200,000,000 baht y,
Drug resistant testing for 10,000 patients (8,000X10,6, Y = 80,000,000 baht"

—

21 10 aaL Ninan1suninlszimnalng

1. SULFAMETHOXAZONE+ TRIMETHOPRIM 1,234
| 2. CARBAMAZEPINE 703
[ 3 ALLopuRIOL 664
4. PHENYTOIN 451
5. AMOXYCILLIN — 342
[  savuoing ] LamvupinedNEVIRAPINE ) a3 )
7. PHNOBARBITAL 189
8. IBUPROFEN 156
[9. NEVIRAPINE 122 ]
10. TETRACYCLINE 113

dayann dknewAnENIIANTAMNIUALY, 2551
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[ Tenofovir: Acute renal

failure

Nevirapine: Rash (15-20%), S
(2.6%) : + SNPs

‘Efavirenz: cns, strange dreams,
| day dreaming, more worired, more
upset than usual. Up to 20% may switch

Lover the first year.

phy 26% :

Abacavir: Hypersensitivity (reaction

5%), screening test (called
), reduces this risk.

Pharmacogenomics: Nevirapine 2010

b

A non-pi
HLA-B*Z
finding.

Intermc
serves tt
orthopec

* Intermc

e

Health |

Topic Li

Nevirapine Sensitivity

Pharmacologic agent: Nevirapine is a non-nucleoside reverse transcriptase inhibitor (NNRTI) with
activity against Human Immunodeficiency Virus Type 1 (HIV-1).

WARNING: LIFE-THREATENING (INCLUDING FATAL) HEPATOTOXICITY and SKIN REACTIONS

F icity: Severe, life-th ing, and in some cases fatal hepatotoxicity, particularly in the first
18 weeks, has been reported in patients. Female gender and higher CD4” cell counts at initiation of
therapy place patients at increased risk; women with CD4” cell counts > 250 cellsfmms, including
pregnant women receiving nevirapine in combination with other antiretrovirals for the treatment of
HIV-1 infection, are at the greatest risk.

Skin Reactions: Severe, life-threatening skin reactions, including fatal cases, have occurred in
patients treated with nevirapine. These have included cases of Stevens-lohnson syndrome, toxic
epidermal necrolysis, and hypersensitivity reactions characterized by rash, constitutional findings,
and organ dysfunction.

Pharmacogenomic infermation: Patients who carry the HLA-B*3505 allele and are of Thai descent
appear to be at high risk for developing a hypersensitivity skin reaction to nevirapine®. This finding
needs to be confirmed in additional studies and other populations. The FDA has not changed the
label at this time.

Action:

® Screening for the HLA-B*3505 allele could be considered in patients of Thai descent who are
being started on Nevirapine. If this is present consideration of an alternative may be
appropriate.

Reference & Resources
* Soranun, C. et al. (2009) HLA-B*3505 allele is a strong predictor for nevirapine-induced skin
adverse drug reactions in HIV-infected Thai patients. Pharmacogenet Genomics. 19:139-46.

providers that

12/3/2010
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Thai Government Plans to Screen for HIV Drug
Resistance

29 November 2010

Many HIV-infected
patients have adverse
reactions to anti-retroviral
drugs, and others fail to
take the drugs properly,
which means resistance to
the drugs may increase.

In Thailand, the
government plans to
provide free DNA testing
to screen for adverse
= B reactions, to help reduce
A nurse preps an HIV-infected patient in Bangkok, Thailand, for a round ef anti-retroviral the threat of resistance.

drugs, Nov 2010

12/3/2010
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Many HIV-infected patients have adverse reactions to anti-retroviral
drugs, and others fail to take the drugs properly, which means
resistance to the drugs may increase. In Thailand, the government
plans to provide free DNA testing to screen for adverse reactions, to
help reduce the threat of resistance.

One man in Bangkok had adverse reaction to an antiretroviral drug
used to delay the onset of AIDS. He panicked, he said, when a rash
turned his body red.

What worries experts is that such reactions force patients to stop
treatment, creating the risk that they will develop resistance to the
most effective and affordable HIV drugs.

In Thailand, Mahidol University's Wasun Chantratita studies DNA
samples of HIV patients with adverse reactions to the antiretroviral
drugs or ARVs. ARVs put pressure on the virus when taken as
scheduled. But easing that pressure by pausing treatment means
resistant cells may be able to replicate faster. Wasun said missing just
two or three treatments can cause resistance.

"The resistance, when it happens, it means the medication can no longer control the virus," said
Wasun.

Thailand has a very low resistance rate of about 2 percent, compared with 10 percent in some other
countries. Laura Birmingham is the World Health Organization representative here. "But it's very
important because you have 216,000 people on medicine and we would like to keep them on the first
line of regimen as long as possible, not only for their own sake - it's a simpler regimen to take - but
also because of the cost implication."

Thailand, like some other countries, manufactures generic versions of ARVs. That enables the
government to provide free ARV treatment, using the so-called first-line drugs, at a cost of about
$450 a year per patient.

"If they resist to the first-line regimen, then we have to use the second-line which cost two to nine
times higher than [we pay] right now," said Wasun.

Thai health professionals recently sought help from international experts on stemming adverse
reactions and resistance to keep affordable generics useful for a longer time.

Professor Chen Yuan-Tsong of Taiwan's Academia Sinica helped discover DNA markers that can tell if
a person will develop an adverse reaction. "We are all different. And one person is more sensitive to
one particular drug than others. This is because of genetic makeup. Once you figure out what is this
genetic makeup, then you can do the screening."

Screening patients' DNA enables doctors to avoid prescribing drugs that will cause a reaction.

Technicians at Mahidol University are testing a small device that can detect sensitivity to an ARV.
They hope to bring this screening technology to hospitals and clinics in the countryside.
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Mnacogeneti&scre test into
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