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Resistance: General concept

Overall of mechanism that a microorganism
can develop to evade the action of the drug.

|

Changes In targets not compromising target
function but impeding drug linking



Key of Adaptation — Genetic Evolution

Mutation rate Recombination
(1 mutation/genomercycle) (9 events/cycle)
HIGH
VARIABILITY
\\4% é/
Generation rate Hypermutagenesis

(— 10°-101° virus/day) (APOBEC3G)



Factores relacionados Factores relacionados con el

con el virus huesped y el tratamiento.
Resistencias:  Problemas de adherencia
Naturales e Farmacocinética/farmacodinamica
e Transmitidas e Falta de potencia
. e Otros???
¥

/ Replicacion Virica Persistente \

Desarrollo de Resistencias Farmacologicas

V

Fracaso Terapéutico




ORIGINAL ARTICLE

REPORT
« Previous Volume 328:1163-1165 April 22, 1993 Numbher 16 Mext »

Primary Infection with Zidovudine-Resistant Human Immunodeficiency Virus Type 1
Alejo Erice, Dauglas L. Mayers, David G. Strike, Kim J. Sannerud, Francine E. MeCutchan, Keith Henry, and Henry H. Balfour

Strans of human immunodeficiency wirus type 1 (HIV-1) wath reduced senstiaty to ddovudine have been 1zclated from patients treated with this drug for stz months or
morel. Resistance to aidovudine is associated with late-stage disease, low CD4 lymphocyte counts, longer antiretrowiral therapy, and specific mutations in the reverse
transcriptase gene of HIV-1%2. The clinical mportance of infections with resistant HIWV-1 1zolates 1z not well understood. We describe a patient with symptomatic HITV -1
wfection who had primary infection with a wirus resistant to zidowudine, according to both phenotypic and genotypic analyses.

HIV-1 [SOLATE

OBTAINED ICsp* REVERSE TRANSCRIPTASE GENOTYPET
umol of 41 67 70 74 215 219
zidovudinelliter
Before therapy 0.86 Met Asp Lys Leu Tyr/iPhe Lys
After therapy 2.90 Met Asp Lys Leu Tyr/Phe Lys

*Denotes 50 percent inhibitory concentration.

tNumbers denote the positions on the reverse transcriptase gene encoding the amino acids
shown. Mutations are indicated in italics.

Table 2. Phenotypic and Genotypic Characteristics of HIV-1 Isolates Obtained from the Patient before and after Zadewudmme Therapy.
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Impacto retardado de las resistencias en la
progresion clinica
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Multiple drug class-wide resistance associated with
poorer survival after treatment failure in a cohort of
HIV-infected patients

Mauro Zaccarelli?, Valerio Tozzi?, Patrizia Lorenzini®, Maria P. Trotta®,
Federica Furhicih, Ubaldo Visco-Comandini®, Caterina Gurih, Pasquale
Narciso®, Carlo F. Perno” and Andrea Antinori® for the Collaborative
Group for Clinical Use of HIV Genotype Resistance Test (GRT) at
National Institute for Infectious Diseases ‘Lazzaro Spallanzani’
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Fig. 3. Kaplan-Meier cumulative probability of surviving (a), an AIDS-related death (b) or surviving or remaining free from
AIDS events (c) in patients with none, one, two or three three CWR. (a,b) Attimes 0, 1, 2 or 3 years, the numbers of patients at
risk with 0 CWR were 306, 226, 100, 31, respectively; with T CWR were 215, 168, 69, 25, respectively; with 2 CWR were 78,
62, 38, 17, respectively; and with three CWR were 24, 16, 12, 7, respectively. (c) At times 0, 1, 2 or 3 years, the numbers of
patients at risk with 0 CWR were 306, 218, 95, 28, respectively; with 1 CWR were 215, 163, 67, 24, respectively; with 2 CWR
were 78, 60, 36, 15, respectively; and with three CWR 24, 13,9, 5, respectively. CWR, class-wide resistance; GRT, genotypic
resistance testing.



TABLA 1
Interpretacion del antibiograma

Localizacion de la infeccién o Tnterpretacisn CMI (pg/ml)

via de administracién

Microorganismos Antimicrobianos
1

w
z

Enterobacteriaceae Amoxicilina 16
Amoxicilina/clavuldnico
Cefuroxima Adrministracién iv
Cefuroxima axetil Administracidn oral
Ciprofloxacina
Levofloxacina
Tobramicina

Pseudomonas aeruginosa Ceftazidima
Ciprofloxacina
Levofloxacina
Tobramicina

Streptococcus pneumoniae Penicilina
Amoxicilina Infeccicin no meningea
Amoxiciling/clavulanico Infeccidn no meningea
Cefuroxima Adrministracién iv
Cefuroxima axetil Adrinistracién cral
Cefotaxima IMeningitis
Cefotaxima Infeccicin no meningea
Levofloxacina
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Algunos ejemplos en funcidn de los digintes antimicrobianos y micreorganismes, ogar de la infeccicn o via de adminisiacicn. Datos tomados de la referencial
mimero 20, CMI: concentracidn mimima inhibitoria; w: por via intravencsa: 5: sensible; [ intermedio: K resistente.
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Genoma del VIH
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Meétodos Genotipicos. Secuenciacion

' SATAVATAY R —
Extraccion RNA RT-PCR

plasma )
ac.nucleicos

38 349 4L

TAATTAGCATCCTGAAAA B Amplicones
TTTCACGGACAATGCTAA TTGOMAGG de DNA
AACTATAATAGTACAGCT

GAAGGAGGCTGTAGAAAT

TAATTGTACAAGACCCAA secuenciados

CAACAATACAAGAAAAAG
TATACACCTAGGACCAGG
GAGATCATTTTATGCAAC : - -

AGGAGACATAATAGGGGA
TATAAGACAAGCACATTG

TAACATCAGTAGAGCAAC
ATGGAAAAACACTCTAGA WM
ACAGATAGTTAAAAAATT

GAAAGATCAATTTAAGAA : : _
TAAAACAATAGTCTTTAA R el electroforesis
CAATCCTCAGGAGGGGA
CCTAGAAATTGTAACGCA
CAGTTTTAATTGTGGAGG
GGAATTTTTCTA




Nomenclatura de las Mutaciones

Codon #184 Code Amino acids
/_A_\ A alanine
AAT- CTG .... AAC - AUG TAATTAGCATCETBAAAA
TTTCACGGACRATGECTAA
AACTAEI'AATAg}i[v%ﬁnA@CT
aal_aaz_ . .—33183—33184 GAAG@AGG T@ﬂ'
TAATTGTAC CCAA
, CAAC TAC%% ﬁ\ AAAG
S1 suponemos que la base G muta a T: TATA'%KACCTA CCAGG
GAGATCATTTIATEEARAC
AGGABACATRATAGGGGA
AAT- CTG .... AAC-GUG TATAAGACAAGCACATTG
rragote’ > inhie diits
dd|—addy,—...——dd|g3——dd g4 GAACNGATAGTIAANAAA
TTGAANAGATQAATITAAG
. AATAAAACAAFAGECTTTA
Nomenclatura Mutacion: ACAATECTC GGG
ACCTAGAAA ACGC
M184V ACAG)%'I;'TTAA .gil%l(e}GAG
GGGAARTTTTTOTA
T threonine
AUG = Methionine (M) GUG = Valine (V) V. valine

A\ trytophan
Y tyrosine



N° Identificaciéon Muestra: 4002
Fecha: 1/11/2000

CV: 8000 cp/ml

Hospital: HCP

Médico Solicitante: Dr Blanco

Sistema de Genotipado: PE Biosystems
Cepa de Referencia: pNL-4 Fecha del Informe: 12/11/00

Mutaciones para los Inhibidores Nucledsidos de la Retrotranscriptasa: M184V R211K

Zidovudina No evidencia de Resistencia
Didanosina Resistencia parcial
Zalcitabina Resistencia parcial
Lamivudina Resistencia

Estavudina No evidencia de Resistencia
Abacavir Resistencia parcial

Adefovir No evidencia de Resistencia

Mutaciones para los Inhibidores No Nucleosidos de la Retrotranscriptasa: K103N

Nevirapina Resistencia
Delavirdina Resistencia
Efavirenz Resistencia




. Como sabemos que una mutacion confiere resistencia a un

farmaco?
Primer paso : Forzar la seleccion PASES IN VITRO
C
~
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Segundo paso : Confirmacion MUTAGENESIS DIRIGIDA
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Tercer paso : ensayos clinicos (ITA,B; Il y IV)



Antiretroviral Drug Resistance Testing in Adult
HIV-1 Infection: 2008 Recommendations
of an International AIDS Society—USA Panel

MUTATIONS IN THE REVERSE TRANSCRIPTASE GEMNE ASSOCIATED WITH RESISTANCE TO REVERSE TRANSCRIFTASE INHIBITORS
Mucleoside and Nucleotide Reverse Transcriptase Inhibitors (nRTls)

Multi-nRATI Registance: 89 Insertion Complex (affects all nRTE currently approved by the US FOA)
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Multi-nRTI Resistance: 151 Complex (affects all nRTIs currently approved by the US FDA axcapt tanalavir)
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Multi-nRTI Resistance: Thymidine Analogue-associated Mutations (TAMs; atfect all nRTls currently approved by

the US FDA)
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STANFORD UNIVERSITY
HIV DRUG RESISTANCE DATABASE

A curated public database designed to represent, store, and analyze the divergent forms of data underlying HIV drug resistance.

|[.‘rrug Resistance Interpretation: PR

LIy | Pl Major Resistance Mutations:  M46l, 154A, V82A, L90M “"_“"FFE
"% ¥F | Pl Minor Resistance Mutations:  L10V, L33F, K43T, F53Y, A7T1V, TT4P r‘l':::“r*:'t‘::m
', Other Mutations: 13V, L24F, E34Q, MN3TE, DBOE, 162V, LB3P, 1B4M_ V771, 193L P
Protease Inhibitors EI Ecrf-fzii’ﬁadn -
atazanavir/r (ATV/r) High-level resistance ek Q;;-li-w i -
darunavir/r (DRV/r) Susceptible .
fosamprenavirr (FPV/r)  High-level resistance
HBV s  indinavir/r (IDVir) High-level resistance
lopinavirfr (LPV/r High-level resistance
. p g
Like HRgSSy nelfinavir (NFV) High-level resistance :
compares t L _ . _ n frequencies
betwden i saquinavir/r | SQWir) High-level resistance nt. »GoTo
query para tipranavir/r (TPV/r) Intermediate resistance
according! ‘o Comments
PlMajor
GENDWPE o MABI/L decreases susceptibility to IDWV/r, NFWV, FPVIr, LPV/r, and ATV/r when present with other mutations
P Retriey o |S4T/ASS are Plrelated mutations that appear to be associated with decreased susceptibility to each of the el
mutatic Pls. But their effects have not been as well studied as 154V, 1540, or 1541 __'_E'=
- o VB2A reduces susceptibility to IDV/r and LPWV/r. With other mutations it is associated with reduced —
selects susceptibility to NFV. ATV/r, SQV/r, and FPVir
b Retriev o [ 90M causes resistance to NFV, SQW/r, ATV, and IDV/r. When present with other mutations it also
treatme decreases the activity of FPV/r and LPV/r

specific Jiiuwuwio

(LA P LB A

MARVEL (Mutation ARV Evidence
GENOTYPE-PHENOTYPE CORRELATIONS REFERENCES Lizting}) » Go To Program




Métodos Fenotipicos. VIRCO
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.| * IMPORTANTE EN FARMACOS NUEVOS »

e CARO (maés de 1000 $)
* COMPLEJO (tiempo de elaboracion 2-4 semanas)
 POCOS LABORATORIOS (Virco, Virologic, VIRalliance)

« RESULTADOS NO SUPERIORES A METODOS
GENOTIPICOS ;

* AYUDA EN SECUENCIAS COMPLEJAS
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- - Infectious HIV

D viral genotypes



Indicaciones del test de resistencias

IAS-USAI

DHHSI?]

European!sl

Primary/acute

Recommend

Recommend

Recommend

Postexposure

. Recommend
prophylaxis
Ch_ronlc, RX Recommend* | Recommend Strongly*
naive consider
Failure Recommend’ | Recommend | Recommend
Pregnancy Recommend Recommend
Pediatric Recommend

*If prevalence of drug resistance in untreated patients > 5% (European: > 10%); should be considered if the

prevalence is unknown or if exposure to someone receiving antiretroviral drugs is likely.

TResistance testing should also be considered if the HIV VL suppression achieved with a new antiretroviral regimen

is not optimal.



Minority viral populations
Protease Reverse Transcriptase

10 36 46 48 54 63 82 41 67 69 184 210 215
NL4-3 Leu Met Met Gly lle Leu \Val Met Asp Thr Met Leu Thr

578 Bulk - - - -~ - - - - - — - — —

578PRT1 - — - — —~ - - - - - - - —
578PRT2 - — - — - - - - - - - - -

578PRT3 - — - —~ -~ - - - - - - - _
578PRT8 - — - —~ -~ - - - - - - - _
578PRT9 - — - —~ -~ - - - - - - - _
S578PRT10 - — - -~ - - - - - - - - —

578PRT11 - — - — - - - - - - - - -
S578PRT12 - - - - - - - - - — - - _

S78PRT13 - - - - - - - - - — - - _
S78PRT14 - - - - - - - - - — - - _

S578PRT16 - - - - - - - Leu - - - - -
578PRT4 - - - - nd - — - - - - - -

578PRT6 - - - - - Pro - - - - - - —
578PRTS - - - - - Pro - - - - —~ - -

578PRT7 e lle le Val Thr GIn Ala Leu Asn Asp Val Trp  Tyr
578PRT15 lle lle le Val Thr GIn Ala Leu Asn Asp Val Trp  Tyr

Martinez-Picado et al., J Clin Microbiol. 1999




Standard Sanger Sequencing Detects the Most
Common Circulating HIV-1 Variants

Minor variants
compartmen







