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HIV/AIDS 2002:

Treatment failure: Definition,
Prevention, and Management

Sommuek Sungkanuparph, MO

Division of Infechious Diseases
Cepartment of Medcine

Faculty of Medicine Ramathibodi Hospita

CDa+ T-calls

Criteria of Treatment Failure

+ Virological failure
+ Fallure to be undetectable viral load aller
Fex for 446 m.
+ Rebound of viral load after achiave
undetectable level
* Immunclogical failure
» Dedine of CO4
* Clinical failure
= Ococurrence of AIDS defining illness

L

Criteria of Treatment Fallure

and Disease Progression

Viralogical failure

N\

Immunological failure

Clinical fallure

¢+ ¢ 4 @
| Wanagement | | Management | | Managemen | -‘;;;'

wamasnu lildwa

. fa1ad

Cirical failure: finlraRnBaaselamain
eniuiidsaden wiandudledndifiuen

A lafEuIunT 6 LRBY SeiuwTe

CO4 fARe 305 SR aan il 2 wfa
Aasaiu phfldgeuliuns o s
%4 C04 Fanfa)

el

Causes of Treatment Failure

* Poor adherence

« [nsuificient potency

» Advanced disease

+ Toxicity or adverse events

+ Poor pharmacokinetics

* Pre-existing mutations

» Drug resistance
&
i
faoH
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Causes of Treatment Failure

+ Poor adherence

+ Insufficient potency

+ Advanced disease

« Toxicity or adversa events
+ Poor pharmacokinetics

+ Pre-existing mutations

+ Drug resistance

Antiretroviral Drug Regimen
is an
Unforgivable Drug Regimen

8

Percemiage of paliénts with
WL o B0 oy bl L

»9% 90-25 BO-30 TO0-B0 <70

Perserlage of pallents adleiedd [MENS & ap dala]

¢ Ax masraed by 1ha Madic ssion
Foein asanoeing Sy e i iR o

i iorsal ey VR | 1RO puadierd s, 118 RIDE phyiaans

Pasicnn B Cwnay

Fgad io cake driugs while fasiing
Hesd o ieks dnupe winh foad
Haad tar largids tssomam

Fagmon h Corfarencs on Raraviuices
Wil Db b W v, Ched agen 1886

- s gralain of AET i avaryday s
== 20 48 &0
msARATIATIAN I aE s usieagilas Causes of Treatment Failure
- Tirnafifnfulsmanduasedulada » Poor adherence
- wiwimid lFalil s T enema faafiu » | nsufficient potency
smaaaly + Advanced disease
. M“’“H'&”E:f“‘i‘;“‘m“‘”“ 1 » Toxicity or adverse events
AR 7] BTV TaRe « Poor pharmacokinetics
- wivmeEmus Y B E s AR AR g R « Pre-existing mutations
- wiumesTaRE e unETuhEa e Ere
wmaie TalrrmnafiusTen Funuemue * Drug resistance -
@I |\: 1\
o AL
2 FaC ik
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Virological Response with Different

. Antiretroviral Therapies

E s Buakm AT

§

i

H i
B

E o Fimars HAAET
g

Progression to Al DS/ death

% I
s il Uhed oy
= ,l"' "
_..-l' i 1 rapy ____.-i'"
; L —r
M . e i FALT
- i ..’.
. -
r-- .. ."“..
- s
r.r P .-__J-

5 T iriphs iherapy
ol T — T T T months

9 1 2 3 4 5 & 7 B 8 ML 2D MIS

HAART Regimens: Strongly recommended

Cina crososaach Trom Colusn A and B

HAART Regimens: Alternatives

Onie choloe eaoh from Cofumn & and B

Culurmn A Column B Column A Solumn B
 EFV « d4T+ 3TC K
= 1DV . ddT + del Acavir AZT + dd@
« NFY « AZT + 3TC Amprenavir
= RTV+ 50V [socer « AFT + ddl Calavirdine
HaC . - ddl + 3T Helfinavir + Saquinawir-8G0
= LR Meviraping
« RTV+ IDV"" ) X
Ritonawir
Saquinavir-50C
v BON-BOC, Soln-pal capaile | Fer ovae)| D SOV-HOC, hasd-gol oo Eek |0 e l:s._ij:
" " Co-formulaled as Kebelr =
""" Rasad largaly on swpari opinion -“;;
Virological Effect of Potent Causes of Treatment Fallure
Antiretroviral Therapy
* Poor adherence
. Highly * Insufficient potency
Nawe Experienoced d
patient patiant E"E:::::?d « Advanced disease
= Toxicity or adverse avents
* Foor pharmacokinetics
+ Pre-existing mutations
Swcoess  Fallure Sutciss  Failum Busecass  Failure x
* Drug resistance
@ 2
AR A
FLLH Fies F
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HIV Drug resistance

Salection for Martmthees

WiFAL LE&kn

wWenisinenlaildus

- dWafnwlildussngrgasusn

- msilfEnwsedidaddasluisameuai
Uinwvaanaslsmand

wal o -l i il

- defsTnlEsugaTeilugilae s
udlilde nasesy virsl load HuBafiia
WuAefsatueanisine

tio

Management of Treatment
Failures

+ Diffars based on prior treatment expariance
= Distinguish firat failure from multiple failures
+ [Frst and second treatment failure,

— the cbjectivie ts 1o achieve undetectable viral load,
= it may be benaficial to best for viral reselance.

= Multiple treatment failures,
— Uhe chjective it (o prevert Tife-threatening

What therapies should be used next?

= A simple algorithm for second-line therapy
isalvage therapy) is not possible,

» Modifying therapy is complicated and
depends largely on
- the goal of therapy and
- the opiions remaining available

ik ficks ey ta the individual patient
2002 2002
Standard of care: Principles MNRTI Resistant Mutations
MO ASi camelss e [ 13]
i i B =l o | j
When no resistance testing Ty T u
available S e
. zaons for falure of the current regimen nar, Hidi= 81s BT 3 TO 340 215,38
should be established. o -T ol ‘%5].:‘ -
= Cross-resistance is common for each dass of T ""]E. =T ] [
ARV AZT u il s il
Once the dedsion is made to switch therapy, . o == "ﬁﬂ
all drugs shoud be switched simultaneously, pre .,T '_:E. el
= Onee the decsion (s made (o switch therapy, — “T s ""%L—L
the switch should oocour as zoon as possible. T L Al =
& e o i ],
":n:: Lk 'J.r' 'J ..... -T '
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NMNRTI Resistant Mutations

103N 181L

Pl Resistant Mutations

P 48 54 82,84 B0
r S 3 T 4 LR -J -‘I m -l

e i ﬂqﬂ.i.
- u_ﬁsl_"I o e

e "#ﬂ- T *"'11 -EES -l
ey S | !i'ﬁ'l'l"'"

ST TR (Y W I SR Y O

E i‘- AT
- e SRTER
& ce 1 'i.___"ﬂ'l*l _ *f *-!ﬂl
A B = B I'\- o 1l al 5
FLLiE]
I ————————
Drug Resistance Testing & eme—— B e oot ra
e - (el -
- Genotypic Assay — sk e e L s
-To detect specific mutations in HI v-1 - wﬂ e e
meversa transcriptase and protease genes = FEETER =T :__'_. -
T s prpr e =g L. e SV
- Phenotypic Assay
“Measure tha 80% or30% inhibitary
coneantration {| Gy, of | Cy,) for & drusg by
mecombinant vinus assay G-ann-typl: Amy
;E(.
o g brerw Himahe Wk o S5, 00 .
2Tz
When to do drug resistance Careful interpretation of
testing resistance testing is important
Recommended;
ic: Failure during HALRT ) .
ol supresson of vitus afer itisting HAART - May fail to detect minor (<20%)
HIVinfecled pregnant women resistant variants.
mﬁtﬂ:ghnm in an area with high prevalence - The presence of resistance is more
of resistant virus iramsmission useful information in changing
“"gm’"::‘g;gi mi freat mant Etl'ﬂﬁﬂhﬁihﬂl‘l the absance
Afier discartinuation af ARVS of detectable resistance.
Chranie infection prier o HAART initiation
@: 1L s el Al e @I
e g i | e th:‘ m“:’
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Factors needed for the success of Virelogical Effect of Potent
antiretroviral therapy Antiretroviral Therapy
« Good Drugs )
» Reasonable Price Make Exparianced E,pilﬁ::m.;
" Gl::-l:‘d Fatl::tl patient patient patient
= ling to be treated
— oo cormpliandos
» Good Doctors
- nNTrgml::lm Blicts ah Failira S e PFailure L= Faslure
— Goed knuwledge . =
* Good Patient-Doctor Relationship E'J ;;L
":W”:‘ 2oz
Future Problems GPO vs Original Drug Prices
* Induction of resistant HI V due to i
- Zelf-treated .
— Men-med, persenne trestment -
= |nsufficient knowledge and cxpenence (]
= Tranmission of resistant HI 'V P -
+ |ncrease prevalence of lactic addosls and - -
lipodystrophy - = origacl
= Cizgnosie and management of short and long -
term adverse events -
= Unaffordable second line therapy and . . =
salvage regimens ,f:a. e — i
e faiH
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‘no matter where you 1I'¢'e ur wnrl-t

.,..: 'y'nu need 1o know atmut
FREF TR T8 NS

HW AND AIDS |

-

@E™ (9 x
::*-EEE ’?"'

Care of HIV-Infected Mothers

Clinical Care, ARV Treatment and OI Prophylaxis

| Somnuek Sungkanuparph, M.D.

| Division of InTectious Disaases,
Dapartmaent of Madicing,

Faiculty of Medicine Ramathibod| Hospital
Mahidol University

Adults and children estimated
to be living with HIV/AIDS,

end 2002
- 1.2 millign
SRO0O0 S0 000 1.2 million
£ 000 et ~
G50 D00 b il 1| b
15 29.4

miion ~ ™ilion 15 000

Total: 42 millions

T el 1| Epidemic e End ol 2

FCLAE 7 Exsireated romber of ees HIY nfectisea. By regon srel year — worldwids
el -

e

e -r----
T

Rivwrin bl Uil adams Progpar im ATIS

Seropravalences ol HV for Sex Warkers,

Thallamd: 2001

T D
[ E

o OEE

29



Soroprewalence of HIY for Progmnant Wamasn,
Thailand: 041

Natural Course of HIW Infection and Comman Complications
1800

Elo]
5 800
g
T om
s
(S

D-:lli]q-:- 1 @ 3 4 5 8 T a &% s 0
bl e it At HIN lsfinstian

Facing the Era of
Opportunistic Infections
and High Morbidity &
Mortality

O1 (opportunistic Infections) in AIDS

Minor OI {symptomatic HIV infection)

Common Mucocutaneous Manifestations
in adult Thai HIV-infected patients

¢ Pruritic papular eruption (PPE) 549 *
¢ Thinning of hair 299%*
e Seborrheic dermatitis 28%

¢ Oral hairy leukoplakia (OHL) 26%*
* Oral candidiasis (OC) 2309%%*
¢ Dry skin 230%*
* Herpes simplex infection 149%*
* Eosinophilic folliculitis (EF) 14%*




Major Ols aps defining iliness) AIDS defining iliness in Thailand

Casas reported to MOPH 1984 - 1989
BT 7Y

VTR Y ... .

:ﬁ‘ 1. Tuberculosis d4zaE 274
. q [Pulmanary or extrapulmonary)

2. P, eavind pnaumania 32132 1As
1. Cryptococoosis 28815 16.7
i, Irvasive candidiasis 8.1 5.3

5 Recurrent bacterial pneumaonia 5629 v

Saminge: heipehwesss mogh g hapesepdskashimi noeeaids him

Prevalence of AIDS defining iliness: Thailand
1987 - 1996
1

AIDS definingillness Chiengmai Bamras Rama Siriraj

1987-1992 1987-1992 1990-1994  1993-1996

n =307 n =241 n =235 n =817

» Decreased host immunity
Tuberculosis 31.3 50.2 40.9 33 - Inﬂ'ﬂEEd mmldlw
Cryptococcosis 24.1 17.0 233 26 » Increased hospitalization & costs
P. carinii Pneumonia  13.4 16.6 14.3 18 + Increased mortality
Toxoplasmosis 7.5 16 6.2 3.5
Penicilliosis 16.0 3.7 1.9 17 *
. o

Management of OI

* Prevention of exposure

« Prevention of disease
(1* prophylaxis)

« Treatment

* Prevention of recurrence
(2® prophylaxis)

griamslimsiEnsiiansguagindaiatled uasdilean Alasussuled @



. PCP (preumocystic carinii preumanial

= Prevention of disease (1°prophylads)
Initiabtan of Primary Prophoylacds
= GO+ < 300/pL
- Oropharyngeal candidiasis
- CDd+ = 14%

- When manitaring the CO4+ count at least q
3 m. i nod possible, at G4+ 200 - 250000

- TMP-SMZ I8 the recommended agent
1-2 tah OO

| Toxoplasmosis

* Prevention of Exposure

+ not ko eat raw or undercooked meat, paricularty
undarcookad pork, lamb, or venison

+ wash fruits and vagatables well bafore eating
them raw

= Prevention of Disease (1= prophylazis)

= TMP-3MZ g the recommended agent
2 lab Q0D

Tuberculosis |A variaty of pulmanary 1umm-:-as|

| Tuberculosis

Pleme )

= Advise that certain activities & occupations
might increase exposure to tuberculosis

{vodunteer work or amployment in health-cars
facilities, comectional inatitutions, and shelters for the
marmeless)

* Prevention of Disease (1° prophylaxis)

+ T Thailand

Prevalence of drug-resistant tuberculosis
i an HIY endemiz ama in soribses Thailand, 1585615658

1077 patients without previouws history of treatment

Resistance to; Isoniazid 13.2%,
Rifampicin 10.8%
Strepiomycin . 15.6%
Ethambuicd 5.8%
MODR 6.3%

Factors associated with primary MDR-TB:
HIVpasitivity (DR 2.2, 85%0C1 1.3-3.9)
age =50 years  (OR 2.0)
freatment in the provincial haspital (OR 2.3)

il o Toabwier | ootyy O 9007 S 57):32.0
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|Eryptuc:nccn5is %W

+ Tha most comman life-threatening fungal infection

* 18.5% in Thailand, the 37 most commaon O

+ Clinical Features of Cryptococcal Meningitis:
headache, fever, stiffness of neck

+ Cryplococcal &g titer is useful for diagnosis

« CSF Findings: GG
- Dpen prassure usually high : o
— Call counts mild plaocytosis
= India ink positive ~ T5% @ ‘
- Crypto Ag positive - 99% ﬂ

|Cryptacoccosis | Histoplasmosis || Penicilliosis

Chronic
Diarrhea

-z Pl

-l

| Cryptosporidiosis

\ Use Condom

Prevent exposures to
« HIV

- HBV

+ HCV

+ HSV 1,2

« CMV

- HSV S8

+ HPV

. ...,etc.

! If not use condom \

Exposures may increase the possibility of...
« HIV resistant strain
« HBV co-infection HIV-HBV
+ HCV co-infection HIV-HCV
+ HSV 1,2 multiple episodes of HSV
« CMV CMV retinitis
+ HSV 8 Kaposi sarcoma
« HPV condyloma accuminata
. ...,etc.
v

Increase morbidity and mortality
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Approach the Era of
Antiretroviral Therapy
Better Survival and
Quality of Life

Evolution of Treatment Strategies for
HIV Disease

1887 1994 19962002
i AZT Mansthiragry Twts D Thasrigsy Thres Drug Therapy
-ux-"—__-_‘ L
Ak :.

g

&

NMA, Chargem ILog 1 coplessril)
PR
ia
=

-1B
[ IR 08 WMEBOSE J010HROEN
oy ek

By LS L LR 1, N
FLNL . L T17_TH (R

Progression to AlDS/death

% off paitianis
!..

1 dusl-tharazy

trighe Thiapy

“manths
g 1 ¥ 3 4 85 & T B ¥ N I I BB M B

JAktA THER, ChAJ THER

HAART
Highly Active Anti-Retroviral Therapy

.
@ rlee g
@ reg 2
o K
i to £
g L7 &
5 Len 3
a 8
2
g el %
- -
- I
I o=
a rae g
o
Pl -8 >
= [+9
O L o
] Use of proteass inhibitors e 2
a g
rd
[=

i t t
1994 1995 1998 1897

Source: Palella et al., New England journal of medicine 1998;338(13):856

1% of patient-days)

Hypothetical Decay Curve for Plasma Virus Levels in a
Patient Treated with Highly Active Antiretroviral Therapy
{(HAART)

First phase (ty7 = 1 day)

10,000
; Second phase (ty/, = 14 days)
E. 100
-
- E
2% 100
T2 10 [~ Third phase (1= ?)
.- P! 1/2=7
£E8 1t I =
] o3 L Limitof
z 1 " detection
0.01
0.001 - ‘ el
0 100 200 300

Time on HAART (days)

Source: Finzi, D. & Siliciane, fLF. Ceft 03:685-571, 1998.

log,, HIV-1 RNA Change after Initiation of HAART

87 HIVRNA (log;,)
7 4

6 -
5 4
4 -
3 -
>4
17 Undetectable level

0 T T T T 1
week 0 week 12 week 24 week 36 week 48

Median 5.205 286 <17 <1.7 <17

Total (n} 60 55 52 50 49
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CD4 Cell Count Change after Initiation of HAART

180 7 ¢cD4 (cellsiul)
160 1
140 4
120 1
100 1
80 1
60 1
40 1
20 1
0 T T T T v
week 0 week 12 week 24 week 36 week 48

Median 9.09 69 96 119 168
Total (n) 60 55 52 50 49

IAS-USA Treatment Guidelines 2001

Table 1. Recommendations for Initiating Therapy in Treatment-Naive Individuals®

Disease Type Recommendation
Symptomatic HIV disease Treatment recommended

Asymptomatic HV disease,  Treatmant recommended
<200 CO4 cells/ul

Asymptoratic HV disease, Treatment decision should be individualized; recommendations are
>200 CD4 cells/pi based on
D4 cell count and rate of ceclingt
HIV BNA level in the plasmat
Patient interast in and potentia: to adhers to therapy
Individuat risks of toxicity and drug-drug pharmacokinetic
interaction

FHIV indicates turnsn irmanode

¥l ltweshold of 350 colls/al to nitiate therspy:™ a high rate of D4 el

“The freguency of sefore therapy

National Thai Guidelines 2001

Indication for initiation of HAART

e Symptomatic HIV infection

* Asymptomatic HIV infection
with CD4 < 200cells/mm3

Major Targets of Antiretroviral Agents

Frotamn Inhibiars
IFe, HIFW', A, LM |

Entry Inh

CXCRA abcr o, 12
CLRS: BOHC, [ TakTTy
Funion e T2

Antiretroviral Drugs Currently Available

Nucleoside Analogs (NRTIs)
AZT or ZDV  zidovudine

ddl didanosine
gg_(r: :?:\:Illtl?ili)rl]:e Protease Inhibitors (Pls
31C lamivudine ggq\{Ji(r?S/\{r%S)(f:t)gel caps)
ABC abacavir
AZT/3TG fixed dose sav(saviieo)
zidovudine/lamivudine fixed dose saquinavir (har geatin 'caps)
IDV indinavir
Non-nucleoside A_nak_)gs(NNRTIs) s;x :;?f?:;\llrir
NVP nevirapine APV amprenavir
DLV delavirdine LPV lopinavir (wiritonavir)

EFV efavirenz

Fusion/Binding Inhibitors

Nucleotide Analogs {ntRTIs) T-20/pentafuside

TDF tenofovir disoproxil

Antiretroviral Drugs Currently Available

Nucleoside Analogs (NRTIs) in Thailand
AZT or ZDV zidovudine
ddl didanosine

gi$ ztazl;\;/i:illi)ri\'le Protease Inhibitors (Pls)
3TC lamivudine fﬁ_“{jiﬁg"i’r?&?gel cape)
ABC abacavir
AZTI3TC fixed dose Sav (SavHEC) e
zidovudine/lamivudine fixed dose saquinavir (hard gelatin caps)

IDV indinavir
Non-nucleoside A.malz.)gs(NNRTIs) Elx :;?f?:;’\l;;r
NVP nevirapine APV amprenavir
DLV delavirdine LPV lopinavir (w/ritonavir)
EFV efavirenz

Fusion/Binding Inhibitors

Nucleotide Analogs (ntRTis) T-20/pentafuside

TDF tenofovir disoproxil
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HAART Regimens: Strongly recommended

One choice each from Column A and B

Column A Column B

+ EFV . d4T +3TC
- DV - d4T +ddl
+ NFV . AZT +3TC
+ RTV+SQV (sGCorHGC) . AZT + ddl
« LPV/r . ddl + 3TC
+ RTV + IDV***

* 8QV-8SGC, soft-gel capsule (Fortovase): SQV-HGC, hard-gel capsule {Invirase)
** Co-formulated as Kaletra
*** Based largely on expert opinion

HAART Regimens: Alternatives

One choice each from Column A and B

Column A Column B

Abacavir AZT + ddC
Amprenavir

Delavirdine

Nelfinavir + Saquinavir-SGC
Nevirapine

Ritonavir

Saquinavir-SGC

GPO vs Original Drug Prices

AN T ONTC Gl AR AR OBRY R i RER

GPO Products

Simple and affordable regimen
for the majority of Thal patients

GPOvir (30)  GPOvir (40)
d4T (30) d4T (40)
3TC (150) ITC (150)
NVP (200) NVP (200)

<60 kg =60 ki

Itab g 12 hr

Confront the Future
Access to Care for All ??
Durability??!!
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Strategies to expand access to ARV

Rational and affordable ART

+ Rational selection and use of ARV
« Drug Price Negotiation, Bulk purchasing
» Generic drug production

* In-house technique development for laboratory

tests

Farcent of Fatients with Flasma HIV-1
RMNA < 50 cimL at 48 weeks (ITT analysis)

Regimens

Criteria of Treatment Failure

* Virological failure
« Failure to be undetectable viral load after
Rx for 4-6 m.
+ Rebound of viral load after achieve
undetectable level
* Immunological failure
« Decline of CD4
 Clinical failure
» Occurrence of AIDS defining iliness

Criteria of Treatment Failure

and Disease Progression

Virological failure

.

Immunological failure

\

Clinical failure

n
>

|Management ‘ ‘Management | ‘Management ‘

Causes of Treatment Failure

e Poor adherence

¢ Insufficient potency

* Advanced disease

e Toxicity or adverse events
e Poor pharmacokinetics

¢ Pre-existing mutations

¢ Drug resistance

Causes of Treatment Failure

e Poor adherence

¢ Insufficient potency

e Advanced disease

e Toxicity or adverse events
e Poor pharmacokinetics

¢ Pre-existing mutations

e Drug resistance
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Correlation between optimal therapeutic
response and adherence to HIV therapy
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Antiretroviral Drug Regimen
is an
Unforgivable Drug Regimen

Patients and Doctors Perspectives on the
Difficulties of Adhering o Medications
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Success Rate of HAART in
Different Situation
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NRTI Associated Mutations
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NIRTI and NNRTI Associated Mutations

Protease Inhibitor Associated Mutations

Myopathy ++ - - - - -

Pancreatitis - - + - ++ -
Hepatic + - ++ - + .
steatosis

Lactic + - ++ - + -
acidosis

BM toxicity ++ - - + + .

Sk A = o p——
- . — R LELIE R E
o - - — A A4 L
== o i - J4 did
- s e w43 g s
e “ A — s 4
- sl Jiizf SRR TE A TR T
NRTI and toxicity

Possible

AZT 3TC D4T DDC DDl ABC Adverse Events of
Neuropathy - - ++ +H o 4 - Mevirapine

possible long-term
complication of PI

Future Problems

» Induction of resistant HIV due to

— Self-treated
— Non-med. personnel treatment
- Insufficient knowledge and experience

« Tranmission of resistant HIV

Increase prevalence of lactic acidosis and
lipodystrophy

» Diagnosis and management of short and long

term adverse events

+ Unaffordable second line therapy and

salvage regimens @

S
2003
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GPO vs Original Drug Prices OI (opportunistic Infections) in AIDS

[
[
--—Iz MRTI 1Pl or
:_ 1 NNRTI
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Factors needed for the success of
antiretroviral therapy

+ Good Drugs
+ Reasonable Price
+ Good Patients
— Willing to be treated
— Good compliance
» Good Doctors
— Time available
— Willing to treat
— Good knowledge
+ Good Patient-Doctor Relationship

NG
M\

g
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I have AIDS

You do not have to be afraid
to hug me.
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MssSnudogenaulos auirkas
(Treatment Failure)
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