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One can say that the development of antiretroviral therapy for acquired immunodeficiency
syndrome (AIDS) has traced one of the most dramatic progressions in the history of medicine,
showing the combinations of rapid drug development, short-lived trends, and continuous evolution.
Indeed, the advent of highly active antiretroviral therapy or HAART has had a major impact on the
morbidity and mortality of AIDS in industrially advanced nations; however, no eradication of human
immunodeficiency virus type 1 (HIV-1) is currently possible, in part due to the viral reservoirs
remaining in blood and infected tissues. Moreover, we have encountered a number of challenges in
bringing about the optimal benefits of the currently available therapeutics of AIDS and HIV-1 infection
to individuals the patients, including (i) drug-related toxicities; (ii) partial restoration of immunologic
functions; and (iii) development of various cancers, etc. Such limitations of HAART are exacerbated
by the development of drug-resistant HIV-1 variants. Unfortunately, no antiretroviral drugs are likely
to be devoid of the chances of the emergence of HIV-1 variants resistant to the very drugs. In this
Special Symposium, we discuss the mechanisms of the drug resistance of HIV-1 and review how we
can effectively fight against the ever-moving target, HIV-1.
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SSY-1) Nucleoside Analogs That Are Effective Against Excision-Proficient HIV-1
Reverse Transcriptases
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Diseases. ‘University of Pittsburgh School of Medicine, Pittshurgh, PA, 15261; Basic Research Program,
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Laboratory for Medicinal Chemistry, °NCI-Frederick, Frederick, MD, 21702; Department of Chemistry,
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HIV-1 can become resistant to nucleoside analogs (NRTIs) either by acquiring mutations that
reduce the incorporation of the analogs or by developing an enhanced ability to excise the analogs
after they have been incorporated into viral DNA. The long-term goal is to develop drugs that are
effective against the known NRTI-resistant HIV-1 mutants. We have described nucleoside analogs
called "delayed chain terminators" that are relatively effective inhibitors of excision proficient drug-
resistant reverse transcriptase (RT). However, the first delayed chain terminator (N-
methanocarbathymidine) was poorly phosphorylated in cultured cells, and when the compound was
phosphorylated in cells (using herpes simplex virus 1 thymidine kinase or HSV-TK), it was toxic. We
tested analogs that have a modification on the 4'-carbon (4'-C-methylthymidine and 4'-C-ethyl-
thymidine). Both compounds blocked the replication of wild-type HIV-1, but were poorly
phosphorylated. The 4'-modified thymidine compounds were effective against many NRTI-resistant
RT variants, but not against M184V-carrying RT. 4'-C-methyladenosine was reasonably well
phosphorylated, was not toxic in cell culture, and was effective against excision proficient RT mutants;
however, it was relatively ineffective against M184V-carrying RT. In contrast, the carbocyclic
derivative of D-carbathymidine was moderately well phosphorylated, was not toxic in cell culture, and
effectively blocked replication of the M184V mutant RT.
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SSY-2) Drug Resistance in the world and Japan
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SSY-3) An Attempt to Halt the Emergence of Drug Resistance : Hit Twice with One Drug
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4759 =7 5TRIMboA A& M7z, & FTRIMSalZ iFHIV-1IZ Xt 2 G R AT & A L,
—Ji. TAFYFIL, H =2 A4 FILOTRIMSoUIHIV-1 XGRS &2 R A3~ F & k)L s
A4 A )L ZSIVmactZ i U TGRSR 278 & vy, 20 & 5 IZTRIMbouS & 2 EGHHIRh S i
FIWIFEIZ 6 ) B &R E B E B MBER D B Z b5 TE T2,
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Clinical Significance of New Anti-retroviral Agents to New Targets
-Introduction of New Drugs in Daily Practice-
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(National Centre in HIV Epidemiology and Clinical Research, University of New South
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Pl A v 230 ZH DB (HAARTHEGE) 12X 5T, HIV-UCZ K 2 5B AEO#TIE, HIET
5&51Z0DF LA, L2AL, HIVAZPR T Z L3 TE R WD, Hiu 4 L 2o RHIkE 1308
JOENEOIRWTY, —7 . RERGEO R i 2 3EANN L m e B L 72728 SR ERL
EHRSTEF LML THET, ZOLS BRMOH, FED 1 ~ 2412, R4 L HSEF A FER &
. WOKRTITHFEOERIR CHHTIGEEL &5 > T E T, ZTh 6 IZIXCCRSHFAIZ4 £ D= AP AR A
VTS —EHERO & S ITHBAERETED & O L, PIRNNRTITREAEO ANt IZ 2 5> 729 4
LZIZH L TCRAMEHER DD T, Thr2rSBFERIZ. ThoDH LWEREEZED LS ITfi-
TRMBOARMEEZGS 2 & WS REIEETT, MAADOIEAR L &M ED D L WHIROPIO 7L ¥
2 & (darunavir, DRV) ®*NNRTID A ~ 5L v Z (etravirin; ETR) IZBAL TiX. ZOMNED T &b
NORFTNEZATER, HsENIIHTI2HEANTHSA VT — EIHFEA & CCROFAFANL.
BEROBIGTED XS IZfibN TN 2Dh, WORORW AT L T EenweFEAE L2, DY
E<T& 7 HIZ7 A &£ L X (raltegravir; RAL) 2R%icdh, ¥—T)Lt ¥ Y (maraviroc; MVC)
EAKGRHEET OIRET T, Th o DFEH 2 HEEKISIEHL T IiZh 72D, EDOXKS BIEFNZE D
A4 IVTT, 72, EOLI BMAADLER S OBRL D n, FERIZH - TARZEEORE N T4
2o linEI2o0T, L OERZERBE I N TS T F 25— P OREEBHIE LT %
HE iz, WAENCK T 3 HFEADORBRPLHAARTHED SHZIZOVTE L ERVE T, i
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SY5-1) Introduction of new antiretrovirals in Japan
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SY5-2) Clinical Role of Integrase Inhibitors : What can we expect ?

Jiirgen K. Rockstroh
Department of Medicine, University of Bonn, Germany

With the introduction of highly active antiretroviral therapy (HAART) in 1996 a dramatic decline in
HIV associated morbidity and mortality was observed. The long term success of antiretroviral therapy
however was limited by the emergence of drug resistance and increasing organ toxicities. Therefore,
the introduction of new antiretrovirals remains desirable in order to obtain treatment options for
patients with accumulated drug resistance as well as drugs with improved tolerability profiles
ensuring the long term success of antiretroviral therapy.

The first integrase inhibitor raltegravir (Isentress®) was approved by the FDA in October 2007.
Raltegravir targets integrase, an HIV enzyme that integrates the viral genetic material into human
chromosomes, a critical step in the pathogenesis of HIV. Raltegravir, and other integrase inhibitors,
are often termed strand transfer inhibitors. This refers to the process of DNA strand transfer from the
viral genome to the host genome.

Safety and efficacy of raltegravir as compared with placebo was evaluated in combination with
optimised background therapy in patients infected with HIV1 that revealed triple-class drug resistance
and in whom antiretroviral therapy had previously failed. Patients were randomly assigned to
raltegravir or placebo in a 2:1 ratio. In the combined studies 699 of 703 randomised patients (462 and
237 in the raltegravir or placebo group, respectively) received the study drug. 17 of the 699 patients
(2.4 %) discontinued the study before week 16. Discontinuation was related to the study treatment in
13 of these 17 patients: 7 of the 462 raltegravir recipients (1.5 %) and 6 of the 237 placebo recipients
(2.5 %). The results of the two studies were consistent. In week 16, counting non completion as
treatment failure 355 of 458 raltegravir recipients (77.5 %) had HIV1 RNA levels below 400 copies/ml
as compared with 99 of 237 placebo recipients (41.9 %, p < 0.001). Suppression of HIV1 RNA to a level
below 50 copies/ml was achieved at week 16 in 61.8 % of the raltegravir recipients as compared with
34.7 % of placebo recipients and at week 48 in 62.1 % as compared with 32.9 % (p < 0.001 for both
comparisions). The overall frequencies of drug-related adverse events were similar in the raltegravir
and placebo groups. Further encouraging data comes from the French TRIO trial where again
multiply pretreated HIV-patients with significant drug resistance were treated with etravirine,
darunavir/r and Raltegravir. Interim analyses at week 24 showed that 90% of treated patients achieved
undetectable viral loads (defined as HIV-RNA < 50 copies/ml.

In the meantime treatment results from earlier treatment lines using raltegravir have also been
presented. Most recently the 96 week results from raltegravir vs efavirenz both in combination with
tenofovir/FTC fixdose combination were presented showing similar rates of undetectability < 50
copies/ml (83 vs 84 %). The overall tolerability of both groups was good with however significant less
lipid abnormalities in the raltegravir treated patients as well as less CNS toxicity in the raltegravir
treated patients in comparison with efavirenz treated patients.

In summary in HIV-infected patients with accumulated drug resistance raltegravir as a member of a
new drug class without cross resistance to other commercially available antivirals can be successfully
used, particularly in combination with other active antiretroviral agents, allowing renewed control of
HIV-replication. Moreover, the excellent adverse event profile, in combination with the impressive
results from first trials looking at firstline therapy with raltegravir, clearly favours an earlier use of
raltegravir. However, before the exact position of raltegravir in earlier treatment lines can be defined
results of the ongoing phase III studies are eagerly awaited.
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SY5-3) New HIV treatment options: CCR5-entry inhibitors

David A. Cooper
National Centre in HIV Epidemiology and Clinical Research, University of New South Wales,
Sydney, Australia

Recent advances have been made in the development new classes of antiretroviral drugs with novel
mechanisms of action. These new drug classes increase the treatment options for HIV patients
especially for those patients on long term treatment that have developed resistance or serious side
effects to the currently available drug classes. One class of the new drugs now becoming available are
the CCR5-entry inhibitors. Currently there is one CCR5-entry inhibitor that has received FDA
approval for use in treatment experienced patients and a second drug undergoing phase III clinical
trials. Trials of CCR5-entry inhibitors have demonstrated that they are effective in suppressing HIV
viral load and increasing CD4 cell counts when compared to optimized background therapy alone.
Phase III studies of CCR5-entry inhibitors have not only disproved a perceived lack of potency of
these drugs but also allayed concerns about liver toxicity and associations between these drugs and
malignancies. The requirement for viral tropism testing prior to commencement of CCR5-inhibitor
therapy complicates the use of these inhibitors and the best way of integrating tropism testing into
clinical practice needs to develop. Additionally the outcomes of long term blocking of a cellular
receptor will need close monitoring into the future. Initially CCR5-inhibitors will be used in salvage
patients but there is also great potential for the future use of this new drug class in na ke HIV
patients. This new class of potent antiretroviral drugs will help to expand the treatment options for
clinicians in the near future.
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East Asia- an Emerging HIV Epicenter
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BWiE 5 : 1. Current situation of and responses to HIV/AIDS in China
HENZ 31 5 HIV/AIDS 347 & M RDOBLRIC DWW T
Lu Fan (Director, Division of Policy Research and Information, NCAIDS, China CDC)
2. Changing profile of HIV/AIDS epidemic in Hong Kong
HUICHBIT 5 HIVIRITOZEALIZ OV T
Kenny Chan (Senior Medical Officer, Integrated Treatment Centre, Hong Kong)
3. Current status of HIV/AIDS epidemic in Korea
HENZBT 5 HIVIRITOBURIZ DWW T
Mee-Kyung Kee
(Senior Researcher, Division of AIDS, Korea National Institute of Health Korea
Center for Disease Control and Prevention, Korea)
4. Emerging HIV epidemic in Taiwan
BEICBT S HIV WiTOFHB L ZOHERICOVT
Steve Hsu-Sung (Director, Taiwan Center for Disease Control, Taiwan)

5. Social context and current status of HIV epidemic in Japan
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