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NRTI Resistance: Outline 

•  M184V 
•  K65R 
•  TAM’s (Thymidine Analogue Mutations) 
•  L74V 
•  Q151 mutation complex 
•  T69 insertion complex 



Stanford Database 

http://hivdb.stanford.edu 



Stanford Database 



Stanford Database 



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), 
and stavudine (D4T) 

Reduced viral fitness 



Stanford Database: M184V/I 

Mutation 3TC FTC ABC DDI AZT D4T TDF 

M184V/I 60 60 12 5 -8 -5 -8 

Penalty score!
>60: high-level resistance!
30-60: intermediate-level resistance!
10-30: low-level resistance!
Less than 0: hypersusceptible!







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 

•  2nd-Line Regimens: 
-  A) 2 NRTI’s (including 3TC or FTC) + Boosted PI 
-  B) 2 NRTI’s (including 3TC or FTC) + Boosted PI + >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. 49th ICAAC. 2009; Abstract H-916. 
 



Case #2 

•  A 33-year-old man with HIV-HCV 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 à 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 AZT 

K65R 30 30 30 45 45 45 -10 

Penalty score!
>60: high-level resistance!
30-60: intermediate-level resistance!
10-30: low-level resistance!
Less than 0: hypersusceptible!



K65R 



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 



TAM’s 

RT 3TC ABC AZT D4T DDI FTC TDF 
M41L 5 5 15 15 5 5 5 
L210W 5 5 15 15 5 5 5 
T215Y 5 15 45 45 15 5 15 
All 
three 

15 55 105 105 55 15 55 

RT 3TC ABC AZT D4T DDI FTC TDF 
D67N 0 5 15 15 5 0 5 
K70R 0 0 30 15 0 0 10 
K219E 0 5 10 10 5 0 5 
All 
three 

0 10 55 40 10 0 20 

1st !
Pathway!

2nd !
Pathway!



M184V Occurs First 

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

AZT/3TC!
!
AZT/3TC/ABC!
!
ABC/3TC!
!
TDF/FTC!

M184V!
!
M184V!
!
M184V!
!
M184V!

!
TAM’s!
!
!
L74V > K65R!
!
K65R!

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



Other NRTI Mutations 

•  Q151 mutation complex: 
- Q151M: Intermediate-to-high resistance to AZT, ddI, d4T, 
and ABC; low resistance to TDF, 3TC, and FTC 

- Worse if add: A62V, V75I, F77L, F116Y 
•  T69 insertion complex (T69i or T69ins):  

- High resistance to AZT, d4T, ddI, ABC, and TDF 
-  Intermediate-to-high resistance to 3TC and FTC 





Summary 

•  M184V:  
- Resistance to 3TC/FTC; increased susceptibility to TDF, AZT and D4T; 

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  


