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NRTI| Resistance: Outline

- M184V
« K6SR

 TAM’s (Thymidine Analogue Mutations)
o L74V

* Q151 mutation complex
* T69 insertion complex
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Stanford Database
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Stanford Database

Drug Resistance Interpretation: RT

NRTI| Resistance Mutations: M184V
NNRTI Resistance Mutations: None
Other Mutations: None
Nucleoside RTI Non-Nucleoside RTI

lamivudine (3TC) High-level resistance efavirenz (EFV) Susceptible
abacavir (ABC) Low-level resistance etravirine (ETR) Susceptible
zidovudine (AZT) Susceptible nevirapine (NVP) Susceptible
stavudine (D4T) Susceptible rilpivirine (RPV) Susceptible
didanosine (DDI) Potential low-level resistance
emtricitabine (FTC) High-level resistance
tenofovir (TDF) Susceptible
RT Comments

NRTI

* M184V/I cause high-level resistance to 3TC and FTC and low-level resistance to ddl and ABC. However,
M184V/| are not contraindications to continued treatment with 3TC or FTC because they increase
susceptibility to AZT, TDF, and d4T and are associated with clinically significant decreased HIV-1
replication.

:Mutation Scoring

RT |3TC ABC AZT D4T DDI FTC TDF EFV ETR NVP RPV
M184v 60 15 -10/ -10 10 60 10 - - - -
Total: | 60 15 -10 -10 10 60 -100 0O O 0 0




Case #1

« A 50-year-old HIV-infected woman presents to clinic for
follow-up. She has struggled with adherence to tenofovir-
emtricitabine (Truvada) and nevirapine (Viramune).

* HIV RNA has increased to 2,450 copies/mL.
* Resistance assay demonstrates an M184V mutation.




M184V

High-level resistance to emtricitabine (FTC) & lamivudine (3TC);
low-level resistance to abacavir (ABC) and didanosine (DDI)

Increased susceptibility to tenofovir (TDF), zidovudine (AZT),

I and stavudine (D4T) I
I Reduced viral fithess I




Stanford Database: M184V/I

Mutation | 3TC | FTC | ABC | DDI | AZT | DAT | TDF

M184Vil 1 60 | 60 12 3} -8 -5 -3

Penalty score

>60: high-level resistance

30-60: intermediate-level resistance
10-30: low-level resistance

Less than O: hypersusceptible




HIV1GENO
HIV-1 Genotyping
See Note

NRTI DRUGS

EPIVIR, (lamivudine, 3TC) Resistance
EMTRIVA, (emtricitabine, FTC) R

VIDEX, ddI)
ZERIT, (stavudine, d4T)
ZIAGEN, (abacavir, ABC)
VIREAD, (tenofovir, TDF)

NRTI associated resistance mutations foundg M184V

NNRTI DRUGS

RESCRIPTOR, (delavirdine, DLV) Resistance***
SUSTIVA, (efavirenz, EFV) Resistance**x
VIRAMUNE, (nevirapine, NVP) Resistance***
INTELENCE, (etravirine, ETR) Possible Resistance***

NNRTI associated resistance mutations found: K103N,
E138K, Y188L

Protease inhibitors




SUMMARY REPORT

CLINICAL
CUT-OFF RESISTANCE ANALYSIS NOTES
(see p2 for details)

: 184V

Retrovir®

Zidovudine

0.6

Epivir®

Lamivudine

48.7

Videx®

Didanosine

1.4

MAXIMAL RESPONSE
PO

REDUCED RESPONSE

Zerit®

Stavudine

0.6

MAXIMAL RESPONSE

Ziagen®

Abacavir

1.7

Emtriva®

Emtricitabine

41.1

Viread®

Tenofovir DF

0.4

REDUCED RESPONSE

MAXIMAL RESPONSE

NNRTI mutations : 106wt/I/M, 179D

Viramune®

Nevirapine

Sustiva® , Stocrin®

Efavirenz

Intelence™

Etravirine

RESISTANT
RESISTANT
SUSCEPTIBLE

|Note 2,3

PI mutations': 16E, 62V, 771

Crixivan ®; boosted
Viracept®

Invirase®; boosted
Lexiva®, Telzir®; boosted
Kaletra®

Reyataz®; boosted
Aptivus®; boosted
Prezista™; boosted

Indinavir/r

"Nelfinavir
''Saquinavir/r

' Fosamprenavir/r
'Lopinavir/r
'Atazanavir/r
‘Tipranavir/r

Darunavir/r

MAXIMAL RESPONSE
SUSCEPTIBLE
MAXIMAL RESPONSE
MAXIMAL RESPONSE
MAXIMAL RESPONSE
MAXIMAL RESPONSE
MAXIMAL RESPONSE

MAXIMAL RESPONSE

Note 1

Note 2




Second-Line Regimens after M184V

- Background:
- N = 117 patients with documented M184V +/- NNRTI mutations
- No PI mutations and no other NRTI mutations
- Setting: British Columbia
« 2"d.Line Regimens:
- A) 2 NRTI's (including 3TC or FTC) + Boosted Pl
- B) 2 NRTVI’s (including 3TC or FTC) + Boosted Pl + >1 active agent
- C) 2 NRTI’s (excluding 3TC or FTC) + Boosted PI +/- >1 active agent

* Results: No significant difference between groups A, B & C

Hull M, et al. 49t ICAAC. 2009; Abstract H-916. NW eche




Case #2

A 33-year-old man with HIV-HCYV coinfection is being
considered for HCV treatment to include an HCV PI.
Current ARV’s include: zidovudine-lamivudine (AZT-3TC,

Combivir) plus atazanavir (Reyataz) and ritonavir (Norvir).
* HIV RNA is undetectable.
» Past resistance assay showed a K65R mutation.




K65R

 Signature tenofovir (TDF) mutation
- Less common with abacavir (ABC) or didanosine (DDI)
- Abacavir - L74V > K65R

» Resistance to most NRTI's but increased susceptibility to
zidovudine (AZT)

* Other data:
- K65R and TAM's tend to be mutually exclusive
- K65R + M184V decreases viral fitness > M184V alone
- Greater likelihood of K65R with subtype C virus




Stanford Database: K65R

Mutation

3TC

FTC

D4T

ABC

DDI

TDF

K65R

30

30

30

45

45

45

AZT

-10

Penalty score

>60: high-level resistance

30-60: intermediate-level resistance

10-30: low-level resistance

Less than O: hypersusceptible




Rasistance sssociated RT Mutations: KGSR, L1004, K103N, V108!, MT84V* -

Zilovuding (AZT)

lenolovir (TOF)

No Evidence of Resistance
didenosine (dd!) Pessitie Resistance
zaicitabine (¢dC) Reslstance
lamivudine (3TCVemtricitabine (FTC) Resistance
stavudine {d4T) Pgssible Resistonce
sbacavir (ABC) Resistance

Resistance




Case #3

* A 43-year-old heavily treatment-experienced woman
presents to restart ART after a lapse in adherence due to
drug use.

» Past genotype demonstrated: M184V, M41L and T215Y




TAM’s (Thymidine Analogue Mutations)

- Pathway 1: M41L, L210W, T215F/Y

« Pathway 2: D67N, K70R, K219E/Q

 Emerge sequentially with AZT or D4T

» Confer some degree of resistance to all NRTI’s
- In general, pathway 1 is worse

- As more accumulate, resistance increases
- May protect against NNRTI resistance




1 st

Pathway

2nd
Pathway

M41L |5 5 15 15 3 3 3
L210W | 5 5 15 15 5 5 5
T215Y |5 15 45 45 15 5 15
All 15 55 105 105 55 15 55
three

D67N |0 5 15 15 5 0 3
K70R |0 0 30 15 0 0 10
K219E | 0 5 10 10 5 0 3
All 0 10 55 40 10 0 20
three




M184V Occurs First

AZT/3TC — |M184V

T pAMs
AZT/3TC/ABC ——> (M184V| — 7
ABC/3TC —> |M184V| =——> L74V > K65R
TDF/FTC —> |M184V| —> KB65R

*Key point: stop meds early if signs of resistance to
prevent accumulation of mutations

Gallant JE. Top HIV Med. 2005 Dec-2006 Jan;13(5):138-42. NETP | eche




Other NRTI Mutations

* Q151 mutation complex:

- Q151M: Intermediate-to-high resistance to AZT, ddl, d4T,
and ABC: low resistance to TDF, 3TC, and FTC

- Worse if add: A62V, V751, F77L, F116Y

* T69 insertion complex (T69i or T69ins):
- High resistance to AZT, d4T, ddl, ABC, and TDF
- Intermediate-to-high resistance to 3TC and FTC




DRUG PHENOSENSETM SUSCEPTIBILITY
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Abacavir ZIEQBH (4.5 - 6.5 >MAX
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™ Ctricitabine  Emvive | (3.5 >MAX
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N | S
|

NICH ROV b )i
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ol Efaviran: Sustiva (3) ‘
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7 Nevirapine ‘ Viramune
NNRTIMutation V179Wl Y1B1l V189VII G190A

— e

Reyalaz (2. 2)
Atazanavir o =
Rayataz / r‘ (5.2) sislant

Darunavir Previbta /% ( 10 - 90) _{

e m e

gsistant

Fosamprenavlr Lexwa/r* 4 - 11) >MA)(

]

Indinavir Crixwan / ,-4. ) _] 30 h _

M Lopinavir Kalelra >MAX

gl Nelfinavir VIracapt

Resistant
Resislant
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|
|
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| Z

i
1
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Ritonav;r Norvir ’ l‘:

' 19

zlz
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Summary

- M184V:

- Resistance to 3TC/FTC; increased susceptibility to TDF, AZT and DA4T,
reduced viral fitness

« K65R:
- Resistance to most NRTI’s but increased susceptibility to AZT
 TAM’s:
- Resistance to AZT and D4T, also TDF (especially with first pathway)
- As they accumulate, things get worse

« L74V.:

- Most common abacavir-associated mutation

* Q151 mutation complex and T69 insertion complex:
- Near class-wide resistance




