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Anatomical HIV reservoirs
Reservoir cells are highly disseminated
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Drug resistance mutations by tissue source

van Marle et al Retrovirology 2010





Antiretroviral Drug Resistance in Plasma and Genital Tract Fluid in Enrolled Men and 
Women

Kantor et al PLOSONE 2014





Description of treated patients with discordant mutations 
between the CSF and plasma HIV-1 sequences

Soulie net al. JAC 2015









Percentage of samples with the highest number of
mutations in plasma RNA or in PBMC DNA 

Turriziani et al. JAIDS 2007
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Reverse transcriptase mutations detectable at plasma and PBMC levels
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Sample ID

Proteasegene coding region
Reverse transcriptase gene 

coding region (NRTI)
Reverse transcriptase gene 

coding region (NNRTI)
PBMC (Deep 
sequencing)

PLASMA (Bulk 
sequencing)

PBMC (Deep 
sequencing)

PLASMA (Bulk 
sequencing)

PBMC (Deep 
sequencing)

PLASMA (Bulk 
sequencing)

10BR_MG006 M46I*, L63P, I93L L63P, I93L M184I*
10BR_MG009 M36I, M46I* M36I
10BR_MG013 M46I*, I64V I64V
10BR_MG027 M36I*, I64V I64V M184I
10BR_MG039 A71T, V77I, I93L A71T, V77I, I93L T69N T69N
10BR_MG045 M46L, I64V, I93L M46L, I64V, I93L D67E* V108I

10BR_PE004
M36I, M46I*, V77I, 
M89L M36I, V77I, M89L

10BR_PE009 L10V, M36I, L89M L10V, M36I, L89M F77L*, M184I* M230I*

10BR_PE014
K20R, D30N, M36I, 
I62V, A71V, N88D

K20R, D30N, M36I, 
I62V, A71V, N88D M41L, L210W

M41L, L210W, 
T215E L100I, K103N L100I, K103N

10BR_PE019
M36I*, I62V, L63P, 
I93L I62V, L63P, I93L F77L* K101E, V106I V106I

10BR_PE021 G16E, M46I*, I64V G16E, I64V F77L*

10BR_PE030
L10V, M36I, I62V, 
L63P

L10V, M36I, I62V, 
L63P V179D V179D

10BR_PE031
M36I, M46I*, I62V, 
L63P, V77I, I93L

M36I, I62V, L63P, 
V77I, I93L Y181I, M230I*

10BR_PE033 M36I*, V77I, I93L G16E, V77I, I93L F77L*, M184I*
10BR_PE038 M36I, I93L M36I, I93L K101E, E138K K101E, E138K
10BR_PE040 M36L, I62V, L63P M36L, I62V, L63P F77L* T69N

Pessoa et al. PLOS ONE | September 27, 2017



Usefulness of archived mutations detection

 To plan drug switches for toxicity, 
intolerance

 To Simplify therapy in suppressed HIV-
1 infected patients

 In the case of lacking information 
about previous antiretrovirals
treatment





Wirde M et al. JAC 2011

Percentage distribution of patients as function of the discordance or concordance
between the DNA genotype and the entire history of plasma RNA results







Prevalence of resistance mutations to rilpivirine/emtricitabine/tenofovir
disoproxil fumarate in RNA and in DNA

Lambert-Niclot JAC 2016





Primary and secondary resistance mutations in the Integrase 
by Sanger population sequencing

Fernández-Caballero et al. BMC Infectious
Diseases 2016



….But

Which is the clinical 
significance of the 
archived mutations?

Which extent may the 
archived mutations influence 
the development of a 
clinically relevant 
antiretroviral resistance? 







Abilities of baseline virological parameters to predict virological
outcome after switching from 2 NNRTI+s 1 PI to NRTI plus ABC

Pellegrin et Al JID 2003



Palmisano et al. J AIDS 2009

Characteristics of patients experiencing virologic
failure













Mar 2016  
VL <37 cp/ml

Sept 2016     
VL   TND

T69N, K70R, L74V, Y115F, Y181I, 
M184V, H208Y, T215V, K219E, H221Y

ABC ddI 3TC/FTC   D4t   TDF  AZT  
EFV    ETR   NVP RPV

V32I, L33F, M36L, M46I, I47V, I54M, 
Q58E, A71V, G73S, L89V, L90M

ATV  ATV/r  DRV/r  FPV  FPV/r IDV  
IDV/r  LPV  LPV/r NFV  SQV/r   TPV

B.A. HIV+ 1986
PLASMA 2013

RAL

M41L, T69N, K70R,  H208Y, T215V, K219E

ABC  ddI 3TC/FTC D4t  TDF AZT
EFV  ETR   NVP   RPV

PLASMA/PBMCs
Feb2015 

E138A, G140S, Q148H

RAL   EVG    DTG

VL 
2651 

cp/mL

Dec 2015

VL 
2430 

cp/mL

T69N, K70R, L74V, Y115F, Y181I, M184V, 
H208Y, T215V, K219E, H221Y

ABC ddI 3TC/FTC   D4t   TDF  AZT  
EFV    ETR   NVP RPV

V32I, L33F, M36L, M46I, I47V, I54M, 
Q58E, A71V, G73S, L89V, L90M

ATV  ATV/r  DRV/r  FPV  FPV/r IDV  IDV/r
LPV  LPV/r NFV  SQV/r   TPV/r

PLASMA
PBMCs

E138A, G140S, Q148H

RAL   EVG    DTG

No mutations

RAL   EVG    DTG

Dic 2015

V32I, L33F, M36L, M46I, I47V, I54M, 
Q58E, A71V, G73S, L89V, L90M

ATV  ATV/r  DRV/r  FPV  FPV/r IDV  IDV/r
LPV  LPV/r NFV  SQV/r   TPV/r

Feb 2015 

cART

T69N, K70R, L74V, Y115F, Y181I, M184V, 
H208Y, T215V, K219E, H221Y

ABC ddI 3TC/FTC   D4t   TDF  AZT  
EFV    ETR   NVP RPV

V32I, L33F, M36L, M46I, I47V, I54M, 
Q58E, A71V, G73S, L89V, L90M

ATV  ATV/r  DRV/r  FPV  FPV/r IDV  IDV/r
LPV  LPV/r NFV  SQV/r   TPV/r

DTG

Sep 2016

June
2017

VL  TND



Archived viral resistant variants

REPLICATION COMPETENT                    or                       DEFECTIVE GENOME 

viral outgrowth assay should be performed to better
characterized the archived resistant viral varints



CONCLUSIONS
The clinical significance of proviral resistance is not fully defined

Proviral DNA genotyping may provide value as an additional 
source of information on the total burden of drug resistance 
present in virologically- suppressed patients, particularly for those 
who lack a historical RNA genotype and/or have a complex
treatment history.

 In ‘difficult patients’ archived DRMs in DNA should not limit the 
use of new generation drugs as a salvage-treatment option

 Further studies of proviral DNA sequences and sequences
analysis in monitoring ART are warranted


