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nucleotid, pentru evolutia din genotipul 215D/C,
catre genotipul 215Y/F, spre deosebire de cele cu
2 nucleotide modificate necesare tipului de virus
salbatic (Figura 2)=2% Studiile clinice sugerasera ca
prezenta substitutiei la codonul 215D/C ar putea
sa se asocieze cu o crestere a riscului de esec viru-
sologic la adultii naivi, dupa inceperea terapiei cu
Stavudind®. O evolutie similar de rapida privind
rezistenta la Zidovudina a fost evidentiata ulterior la
virusuri revertante, purtatoare de mutatii codonice
D67N sau K219Q (Fig.2.). Interesant este faptul ca
rapida selectare a rezistentei fatd de Zidovudina la
aceste virusuri s-a asociat cu un fitness viral ac-
celerat - sub terapia cu acest medicament. Acest
fitness inalt, evoluand sub Zidovudini, sugereaza
un nivel redus al rezistentei fenotipice, care nu a
putut fi identificat decat pana la efectuarea recenta
a studiilor prezentate la CROI, in 2008*.

Majoritatea virusurilor continand TAMs,
depistate la persoanele naive, sunt sensibile la
ZDV, fiind fenotipc rezistente, in timp ce doar o
minoritate prezinta mutatii primare (ex. T215Y).
Izolatele virale drog-sensibile sunt diverse si in-
clud genotipuri cu rezistenta neobisnuite. Aceste
genotipuri au capacitatea de a influenta evolutia
rezistentei la drog. De ex., selectarea unei mutatii
primare de rezistenta la Zidovudina in culturi
apare mai rapid (2-5 siptamani) la izolatele cu
revertanti 215C/D, decat la virusurile cu D67N
sau K219Q (2-9 sapt.) sau la tipurile de virus
salbatic (8-16 sapt).

Identificarea unor revertanti virali la persoanele
diagnosticate recent cu HIV-1 sugereaza ca aceste
virusuri isi pot avea originea in virusuri care au
aditionat mutatii de rezistenti. Pierderea sau re-
versia mutatiilor poate apare la aceste persoane
sau la persoane diferite, inainte ca aceste mutante
sa fie transmise. Ambele posibilitati au potentialul
de a compromite eficacitatea TARV, fie printr-o
rapida selectie a T215Y sau K70R, fie printr-o se-
lectare a unui virus ,arhivat”/anterior, rezistent la
Zidovudina. Analiza in vitro a evolutiei rezistentei la
Zidovudina arata cum aceste noi genotipuri de RT
pot influenta selectarea unor mecanisme specifice
de rezistenta la drog. De ex., factorii virusologici
care influenteaza rata reversiei unor virusuri drog-
rezistente ca urmare a transmisiei este, de asemenea,
criticd pentru supravietuirea rezistentei la drog.

Analiza in vitro a evolutiei rezistentei la
Zidovudind aratid cum aceste noi genotipuri de RT
pot influenta selectarea unor mecanisme specifice
de rezistenta la drog.

De ex., selectarea rezistentei la Zidovudina la
virusurile ce prezinta 215D/C a fost dovedita ca
apare prin achizitia mutatiei 215Y si nu a K70R,
in timp ce, atat mutatia D/C215Y, cat si K70R,
necesita doar o singura schimbare de nucleotid.®
Selectia preferentiald a mutantei 215Y, observati la
aceste virusuri poate fi datorata unor nivele inalte
de rezistentd la Zidovuding, conferite de 215Y, in
comparatie cu K70R, sau datorate prezentei unor
alte mutatii asociate clinic cu T215Y si nu cu K70R.
Din contra, selectarea mutantei K70R si nua T215Y
in transmiterea izolatelor cu D67N sau K219Q
reflectd, probabil, numirul mutatiilor necesare
pentru fiecare din aminoacizii schimbati (ex., un
nucleotid schimbat pentru K70R, in comparatie cu
doud nucleotide - pentru T215Y/E). Este, de ase-
menea, posibil ca prezenta D67N si a K219Q/E sa
poata favoriza selectarea mutantelor K70R - in loc
de T215Y, pentru cd 67N si 219Q/E sunt mult mai
puternic asociate la izolatele clinice cu K70R decét
la cele cu T215Y.# Aceste date ilustreaza faptul ca
pattern-urile nou-generate pot influenta selectarea
unor pattern-uri diferite de TAMs, care se pot asocia
cu evolutii clinice diferite si variabile.?*

Influenta reversiei asupra mentinerii
transmiterii rezistentei

Identificarea virusurilor revertante ce poseda
proprietati virusologice distincte ilustreazi expan-
siunea diverselor genotipuri de rezistenta la indivizii
netratati precum si amploarea conditiilor necesare
supravietuirii in vederea realizarii unor noi mutatii
sau a unor noi pattern-uri mutationale, la persoane
diagnosticate recent cu infectie HIV-1.0 mai
buna intelegere a acestor proprietati virusologice
care influenteaza rata reversiei virusurilor drog-
rezistente ce urmeazi a fi transmise este esentiala
pentru supravietuirea si mentinerea rezistentei fata
de TARV.

De ex., relatiile stabilite intre amploarea
mutatiilor de fitness si abilitatea virusului de a per-
sista in vivo nu sunt suficient intelese, dupa cum nu
e clar cum interactiunile mutationale pot modula
fitness-ul si persistenta. Aceste studii si altele vor
putea evidentia care mutatii ar putea fi omise
in supravietuire, deoarece ar conferi o amploare
ridicata a fitness-lui §i ar avea un potential ridicat
de a reverta si astfel - de a deveni nedetectabile.
Cunoagterea reversiei mutantelor rezistente la drog
accentueaza necesitatea de a utiliza tehnologii
mult mai sensibile care si poati fi folosite pentru
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depistarea formelor de rezistenta virali. Asemenea
metode ar putea fi utilizate pentru identificarea unor
nivele joase de virusuri mutante care, alminteri, ar
putea rimane nedetectate prin utilizarea actualelor
metode de secventiere.”

In loc de concluzii

Problematica transmiterii si persistentei TAMs
ridica inca unele intrebiri pe care le sintetizdm in
Tabelul I

1. Influenta mutatiilor de fitness si a presiunii imunologice
in persistenta transmiterii rezistentei virale la ARV

2. Modularea fitness-lui virusurilor mutante prin alte
mecanisme de nutatii de reznstenl;a sau datoma fonduluxf-
genetic : . -

3. Capacitatea de a castiga rezistentd prin mutatii
compensatorii ale IP sau NNRTI

4. Réspunsul clinicla terapla ARV al pac1enplor ce prezmti _
virusuri revertante = . :

5 lmphca;ule pers1stem;el mutat;ulor asupra evaludrii
prospective a rezistentei la ARV. Ce mutatii ar putea fi
subestimate?

Tabelul I Chestiuni fara raspusuri clare privind reversia
mutatiilor drog-rezistente si implicatiile acestora.

Bibliografie

1. De Clercq E. Antiviral drugs in current clinical use. ]
Clin Virol 2004; 30: 115-33.

2. Cheung PK, Wynhoven B, Harrigan PR. Which HIV-1
drug resistance mutations are common in clinical practice?
AIDS Rev 2004; 6: 107-16.

3. Richman DD, Morton SC, Wrin T et al. The prevalence
of antiretroviral drug resistance in the United States. AIDS
2004; 18: 1393-401.

4, Tang JW, Pillay D. Transmission of HIV-1 drug resis-
tance. J Clin Virol 2004; 30: 1-10.

5. Johnson VA, Brun-Vezinet F, Clotet B et al. Update
of the drug resistance mutations in HIV-1. Top HIV Med
2004; 12: 119-24.

6. Coffin JM. HIV population dynamics in vivo: implica-
tions for genetic variation, pathogenesis, and therapy. Science
1995; 267: 483-9.

7. Havlir D, Eastman S, Gamst A et al. Nevirapine-resistant
human immunodeficiency virus: kinetics of replication and
estimated prevalence in untreated patients. | Virol 1996; 70:
7894-9.

8. Maisnier-Patin S, Andersson DI. Adaptation to the del-
eterious effects of antimicrobial drug resistance mutations by
compensatory evolution. Res Microbiol 2004; 155: 360-9.

9. Caliendo AM, Savara A, An D et al. Effects of zidovu-

REFERATE GENERALE

dine-selected human immunodeficiency virus type 1 reverse
transcriptase amino acid substitutions on processive DNA
synthesis and viral replication. ] Virol 1996; 70: 2146-53.

10. Nijhuis M, Schuurman R, de Jong D et al. Increased
fitness of drug resistant HIV-1 protease as a result of acquisi-
tion of compensatory mutations during suboptimal therapy.
AIDS 1999; 13: 2349-59.

11. Nijhuis M, Deeks S, Boucher C. Implications of anti-
retroviral drug resistance on viral fitness. Curr Opin Infect
Dis 2001; 14: 23-8.

12. Deeks SG, Wrin T, Liegler T et al. Virological and
immunologic consequences of discontinuing combination
antiretroviral-drug therapy in HIV-infected patients with
detectable viraemia. N Engl ] Med 2001; 344: 472-80.

13. Devereux HL, Emery VC, Johnson MA et al. Replicative
fitness in vivo of HIV-1 variants with multiple drug resistance-
associated mutations. ] Med Virol 2001; 65: 218-24.

14. Verhofstede C, Wanzeele FV, Van Der Gucht B et al.
Interruption of reverse transcriptase inhibitors or a switch
from reverse transcriptase to protease inhibitors resulted in a
fast reappearance of virus strains with a reverse transcriptase
inhibitor-sensitive genotype. AIDS 1999; 13: 2541-6.

15. Devereux HL, Youle M, Johnson MA et al. Rapid
decline in detectability of HIV-1 drug resistance mutations
after stopping therapy. AIDS 1999; 13: F123-7.

16. Delwart E, Magierowska M, Royz M et al. Homoge-
neous quasispecies in 16 out of 17 individuals during very
early HIV-1 primary infection. AIDS 2002, 16: 189-95.

17. Brenner BG, Routy JP, Petrella M et al. Persistence
and fitness of multidrug-resistant human immunodeficiency
virus type 1 acquired in primary infection. | Virol 2002; 76:
1753-61.

18. Gandhi RT, Wurcel A, Rosenberg ES et al. Progressive
reversion of human immunodeficiency virus type 1 resistance
mutations in vivo after transmission of a multiply drug-
resistant virus. Clin Infect Dis 2003; 37: 1693-8.

19. Little SJ, Koelsch KK, Ignacio CC et al. Persistence
of transmitted drug-resistant virus among subjects with
primary HIV infection deferring antiretroviral therapy. In:
Abstracts of the Eleventh Conference on Retroviruses and
Opportunistic Infections, San Francisco, CA, 2004. Abstract
36LB, p. 90. Foundation for Retrovirology and Human Health,
Alexandria, VA, USA.

20. Boucher CA, O’Sullivan E, Mulder JW et al. Ordered
appearance of zidovudine resistance mutations during treat-
ment of 18 human immunodeficiency virus-positive subjects.
] Infect Dis 1992; 165: 105-10.

21. Shafer RW. Genotypic testing for human immunode-
ficiency virus type 1 drug resistance. Clin Microbiol Rev
2002; 15: 247-77.

22. Molina JM, Marcelin AG, Pavie J et al. Didanosine in
HIV-1-infected patients experiencing failure of antiretroviral
therapy: a randomized placebo-controlled trial. | Infect Dis
2005; 191: 840-7.

23. Miller MD. K65R, TAMs, and tenofovir. AIDS Rev
2004; 6: 22-33.

24. Weinstock H, Zaidi I, Heneine W et al. The epide-
miology of antiretroviral drug resistance among drug-naive

HIV-1 infected persons in 10 U.S. cities. ] Infect Dis 2004;
189: 2174-80.

Anul XII, Vol.12, Nr. 3/2008

339



REFERATE GENERALE

25. Garcia-Lerma JG, Maclnnes H, Bennett D ef al. A
novel genetic pathway of human immunodeficiency virus type
1 resistance to stavudine mediated by the K65R mutation. ]
Virol 2003; 77: 5685-93.

26. Garcia-Lerma JG, Nidtha S, Blumoff K et al. Increased
ability for selection of zidovudine resistance in a distinct class

of wild-type HIV-1 from drug-naive persons. Proc Natl Acad
Sci USA 2001; 98: 13907-12.

27. Garcia-Lerma JG, Maclnnes H, Bennett D ef al. Trans-
mitted human immunodeficiency virus type 1 carrying the
D67N or K219Q/E mutation evolves rapidly to zidovudine
resistance in vitro and shows a high replicative fitness in the
presence of zidovudine. | Virol 2004; 78: 7545-52.

28. de Ronde A, van Dooren M, van Der Hoek L et al.
Establishment of new transmissible and drug-sensitive human
immunodeficiency virus type 1 wild types due to transmis-
sion of nucleoside analogue-resistant virus. | Virol 2001; 75:
595-602.

29. Yerly S, Rakik A, De Loes SK et al. Switch to unusual
amino acids at codon 215 of the human immunodeficiency
virus type 1 reverse transcriptase gene in seroconverters
infected with zidovudine-resistant variants. ] Virol 1998;
72: 3520-3.

30. Taylor S, Cane P, Hue S et al. Identification of a transmis-
sion chain of HIV type 1 containing drug resistance-associated
mutations. AIDS Res Hum Retroviruses 2003; 19: 353-61.
31. Violin M, Cozzi-Lepri A, Velleca R et al. Risk of virologi-
cal failure in patients with 215 HIV-1 revertants starting their
first thymidine analogue-containing HAART: the I1.Co.N.A.
study. AIDS 2004; 18: 227-35.

32. Gonzales MJ, Wu TD, Taylor J et al. Extended spec-
trum of HIV-1 reverse transcriptase mutations in patients
receiving multiple nucleoside analogue inhibitors. AIDS
2003; 17: 791-9.

33. Johnson JA, Li J-F, Bennett D et al. Real-time PCR
assays identify transmitted drug resistant HIV-1 previously

undetected by conventional nucleotide sequencing. Antivir
Ther 2004; 9: S87.

34. Garcia-Lerma GJ . Diversity of thymidine analogue
resistance genotypes among newly diagnosed HIV-1-infected
persons. Journal of Antimicrobial Chemotherapy 2005
56(2):265-269; doi:10.1093/jac/dki194. Published by Oxford
University Press 2005.

35. M B Goetz, M R Ferguson, X Han, and others. Evolution
of HIV Resistance Mutations in Patients Maintained on a Stable
Treatment Regimen After Virologic Failure. Journal of Acquired
Immune Deficiency Syndromes,December 15, 2007.

36. Wainberg MA. Antiretroviral Therapy of HIV: New Data
From the 2007 International HIV Drug Resistance Workshop.
Barbados, June 12-16, 2007.

37. Simen BB, Huppler Hullsiek K, Novak RM, et al.
Prevalence of low abundant drug-resistant variants by
ultra-deep sequencing in chronically HIV-infected antiret-
roviral (ARV)- naive patients and the impact on virological
outcomes. Program and abstracts of the XVI International
HIV Drug Resistance Workshop; June 12-16, 2007; Barbados.
Abstract 134.

38. Brenner BG, Moisi D, Roger M, Routy JP, Cox J,
Wainberg MA, and the Quebec Primary HIV Infection
(PHI) Study Group. Population-based surveillance show
transmission cascades of HIV-1 variants harbouring drug
resistance. Program and abstracts of the XVI International
HIV Drug Resistance Workshop; June 12-16, 2007; Barbados.
Abstract 37.

39. Haubrich RH, Riddler SA, DiRienzo AG, et al. Drug
resistance at virological failure in a randomized, Phase III
trial of NRTI-, PI- and NNRTI-sparing regimens for initial
treatment of HIV-1 infection (ACTG 5142). Program and
abstracts of the XVI International HIV Drug Resistance
Workshop; June 12-16, 2007; Barbados. Abstract 57.

40. Negrutiu L, Rosca O, Monica Szilagy. Actualitati in
infectia si boala cu HIV. Editura de Vest. Timigoara, 2008.

340

Terapeuticd, Farmacologie si Toxicologie Clinica



