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Objectives: As many disparities in the clinical use of HIV DNA sequencing are observed, a DELPHI-type consen-
sus was initiated in France to homogenize use, techniques and interpretation of results. 

Methods: Based on a literature review and clinical experience, a steering committee (SC) of eight virologists and 
one infectious disease specialist formulated statements. Statements were submitted to an independent and 
anonymous electronic vote of virologists and HIV clinicians in France, between October 2022 and December 
2022. 

Results: The SC developed 20 statements grouped into six categories: clinical situations for the use of HIV DNA 
genotyping; techniques for performing HIV DNA genotyping; consideration of apolipoprotein B mRNA editing en-
zyme (APOBEC) mutations; genotyping results reporting; recycling of antiretrovirals; and availability of HIV DNA 
genotyping tests and delays. Twenty-one virologists and 47 clinicians participated in two voting rounds and 
18/20 (90%) assertions reached a ‘strong’ consensus. For example, that prior genotyping on HIV DNA is useful 
for clinical decision-making when considering switching to some long-acting regimens or to reduce the number 
of antiretroviral agents in virologically suppressed patients for whom RNA data are unavailable/not exploitable/ 
not sufficiently informative. Two statements achieved no consensus: reporting any detected viral minority popu-
lation for discussion in multidisciplinary meetings (virologists), and possible risk of virological failure when using 
a second-generation InSTI plus lamivudine or emtricitabine regimen in patients with undetectable viral load 
within ≥1 year and in the presence of a documented M184V mutation within the last 5 years (clinicians). 

Conclusions: This DELPHI-type consensus will facilitate the strengthening and harmonization of good practice 
when performing HIV DNA sequencing. 

Introduction 
HIV-1 infection has become a manageable chronic disease with 
the availability of ART.1,2 Lifelong treatment is currently required 
to obtain and maintain viral suppression. Either prior to initiation 
of ART or in the event of suboptimal response to ART, HIV drug re-
sistance testing using plasma HIV RNA plays a key role in guiding 
treatment choices and optimization.1,2 When switching to a new 
ART regimen due to toxicities, or for simplification, drug reduction 
or a long-acting regimen, it is also recommended to first check 

HIV genotyping data.2 In these situations, HIV viral load (VL) usu-
ally under 50 copies/mL does not allow amplification for RNA 
drug resistance testing.3 

In recent years, there has been growing interest in how HIV 
drug resistance testing using cellular HIV DNA could assist in clin-
ical decision-making in the event of switching ART, especially 
when plasma HIV RNA genotype testing is not possible.4–6 The 
2022 European AIDS Clinical Society (EACS) guidelines state that 
‘Proviral DNA genotyping may be useful in persons with multiple 
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virologic failures, unavailable resistance history or low-level vir-
emia at the time of switch’.2 European and French guidelines indi-
cate that it is possible to perform genotypic resistance tests on HIV 
DNA from PBMCs in the absence of historical data on plasma viral 
RNA.2,7 This test should be interpreted with caution since it has a 
good positive predictive value but a low negative predictive value.7 

However, while these guidelines provide general guidance on 
the indications for cell-associated total HIV DNA resistance test-
ing, practical recommendations to virologists and HIV clinicians 
are lacking, particularly regarding frequent specific ART switch si-
tuations, technique and interpretation of results. 

Since many disparities in clinical practice have been observed, 
both in the literature and in clinical practice, a modified 
DELPHI-consensus research project was conducted in France 
with the aim of homogenizing situations in which HIV DNA se-
quencing could be used and guiding interpretation of results. 

Materials and methods 
The Delphi method is an iterative consensus approach based on informa-
tion collected from a panel of voters with expertise in the subject under 
consideration.8–16 This approach has been widely used in many thera-
peutic areas and several times in HIV care.17–28 Using this structured ap-
proach, voting experts give their opinion individually and anonymously, 
and express their degree of agreement on statements in order to achieve 
consensus on a specific and well-defined subject. 

In accordance with both French and international methodologies,9–12,29 

our study was structured as a modified national Delphi consensus and con-
ducted among French hospital clinicians and virologists between 
September 2022 and December 2022. The opinion of voting experts was 
collected during two assessment rounds using a questionnaire developed 
by a steering committee (SC) (Figure 1). 

As recommended by the French National Authority for Health (HAS), 
voters specified their level of agreement with the statements using a 
9-point Likert scale ranging from 1 ‘Strongly disagree’ to 9 ‘Strongly 
agree’.29–31 The percentage of scores and the median were calculated 
for each statement separately in each voting round. Consensus for a 
statement was considered ‘strong’ when >75% of the scores were ≥7 
and the median score was ≥8, ‘good’ when only one of these two para-
meters was satisfied, and ‘lacking’ when none of the parameters was 
satisfied.9,10,32 

SC 
The SC included one infectious disease specialist and eight virologists di-
rected by the last author of this article. Two initial SC meetings were held 
in June 2022 and August 2022. 

Voting group 
Two voter profiles were identified: virologists and HIV clinicians. A list of 
voters was compiled based on the following criteria: experience, acquired 
knowledge and expertise in HIV care, presenting in national conferences 
or involvement in HIV care projects, with recruitment throughout France, 
including French overseas territories. The voters were invited via individ-
ual e-mails to participate in online voting, with personalized access via 
a dedicated website. Questions on techniques for performing HIV DNA 
genotyping were voted on by virologists only. The anonymity of both vot-
ing groups was guaranteed. Voters had no interaction with the SC, and SC 
members did not vote.29 

Voting Round #1 
During this first round of voting, a free-text space for comments was 
made available, enabling voters to develop or explain their opinion for 
each statement. At the end of the first round, scores and voter comments 
were summarized for each statement. 

A third SC meeting took place in November 2022 to discuss the round 
#1 results: statements that achieved a ‘strong’ consensus (i.e. ≥75% of 
scores ≥7 AND median ≥8) were validated in full and included in the final 
summary; statements that achieved a ‘good’ consensus (i.e. ≥75% of 
scores ≥7 OR median ≥8) were discussed and proposed for Voting 
Round #2 only when the SC was able to develop a revised version based 
on analysis of voter comments; and statements that did not achieve con-
sensus were reworded by the SC based on feedback from voters and sub-
mitted for Voting Round #2. 

Voting Round #2 
Only voters from Voting Round #1 were invited to participate in Voting 
Round #2 to assess the statements amended by the SC from Voting 
Round #1 results. The free-text comment option was deleted but re-
placed with an ‘I don’t know’ option instead of the scoring response. 
Votes including this ‘I don’t know’ option were excluded from the analysis. 
Following the results of Voting Round #2, the SC closed the process. 

Ethics 
This research was conducted in accordance with the Declaration of 
Helsinki. All personal data transmitted for the study were separated 
from the results and anonymized, pursuant to the French data protection 
law (GDPR—General Data Protection Regulation). 

Results 
Based on a literature analysis, existing guidelines and clinical ex-
perience, the SC initially developed 21 statements (two were sub-
sequently merged resulting in 20 statements) divided into six key 
areas: clinical situations for the use of HIV DNA genotyping; tech-
niques for performing HIV DNA genotyping; consideration of apo-
lipoprotein B mRNA editing enzyme (APOBEC) mutations; 
genotyping results reporting; recycling of antiretrovirals and avail-
ability of HIV DNA genotyping tests and delays. 

Participation 
Voters in Voting Round #1 included 21 virologists and 47 clini-
cians. All virologists (21/21; 100%) and 40 clinicians out of 47 
(85.1%) from Voting Round #1 actively voted in Voting Round #2. 

A summary of the characteristics of voters is shown in Table 1. 
The virologists were 76% (n = 16) full-time hospital workers, 10% 
(n = 2) part-time and 14% (n = 3) engineers (‘Others’). Their me-
dian (IQR) experience in performing HIV DNA sequencing was 
10 years (5–12) and the median number (IQR) of HIV DNA geno-
types performed per year was 225 (42.5–425). Clinicians were 
94% (n = 44) full-time hospital workers and 6% (n = 3) part-time. 
Their median (IQR) experience with people living with HIV (PLWH) 
management was 25 years (15–31.5) and the median number 
(IQR) of patients they followed per year was 270 (200–400). 

All virologists and clinicians had extensive experience in HIV 
care-related activities over the previous 5 years, such as writing 
conference abstracts (76% and 83%, respectively), writing scien-
tific publications (76% and 74%), participating in research pro-
jects (100% and 91%), involved in training (81% and 81%),  
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belonging to a professional or associated group (76% and 81%) 
and speaking at scientific events (52% and 68%). 

Statements (Table 2) 
After Voting Round #1, 9/21 statements achieved a ‘strong’ con-
sensus (≥75% votes ≥7 and median ≥8), 5/21 statements 
achieved a ‘good’ consensus (≥75% votes ≥7 or median ≥8) 
and 7 statements lacked a consensus: 12 statements were re-
vised by the SC for Voting Round #2, including all those that 

achieved a ‘good’ consensus and all those that did not achieve 
a consensus, of which 2 were merged, resulting in 20 statements. 
After Voting Round #2, 9/11 revised statements achieved a 
‘strong’ consensus, and 2 statements did not achieve a consen-
sus. In total, 18/20 statements (90%) achieved consensus. The 
distribution of cumulative votes, medians and results are pro-
vided in Table 2. See Table S1 (available as Supplementary data 
at JAC Online) for consensus results according to voter group, 
and Table S2 for statements, details of virologists’ and clinicians’ 
voting results, and cumulative results for both groups. 

Steering Committee (SC)

8 virologists, 1 infectious disease specialist

Expert panel

Virologists + Clinicians

‘STRONG consensus’
≥75% of scores ≥7 

AND median score = 8 or 9

Meetings #1 and #2

• Review of literature and current 
recommendations

• Determination of study objectives and 
methods 

• Selection and identification of voters 
for recruitment

• Development of statements to be 
submitted to Voting Round #1 
(21 statements)

1

Voting Round #1

• Invitation link sent to voters to 
participate in this consensus research 

• Scoring of statements
• Free text comments possible

2

Meeting #3

• Analysis of voting Round #1 results: 
review of statistics and comments from 
voting group 

• Revision of statements to be submitted 
to Round #2 (11 statements)

3

Voting Round #2

• Invitation link sent to Round #1 voters 
to participate in Voting Round #2

• Final scoring of reformulated 
statements

• Option of responding ‘I don’t know’

4

Meeting #4

• Final analysis of results and discussion

5

‘GOOD consensus’
≥75% of scores ≥7 

OR median score = 8 or 9

Expert panel

21 Virologists + 47 Clinicians

Voting Experts

21 Virologists + 47 Clinicians

Voting Experts

21/21 Virologists + 40/47 Clinicians

Figure 1. Modified Delphi process chart.   
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Clinical situations for the use of HIV DNA genotyping 

In the context of a therapeutic decision requiring genotyping 
data, there was a ‘strong’ consensus from voters on the recom-
mendation to perform HIV DNA genotyping when HIV RNA is 
non-amplifiable, when cumulative HIV RNA genotyping is not 
available and/or when the historical genotype is incomplete or 
unusable. Voters recognized with a ‘strong’ consensus that for 
the following therapeutic targets—reverse transcriptase, prote-
ase, integrase—HIV DNA sequencing has a good positive predict-
ive value towards mutation detection, excluding APOBEC 
mutations, and an imperfect negative predictive value. 

Voters also ‘strongly’ agreed that, in a virologically suppressed 
patient, in the absence of exploitable or sufficiently informative 
RNA data, and when considering a drug-reduction/simplification 
of the antiretroviral (ARV) regimen: (i) for a switch to some long- 
acting regimens, prior HIV DNA genotyping is useful for clinical 
decision-making; (ii) for sequential dosing (4 days out of 7 or 
5 days out of 7) without changing any ARV in the current regi-
men, it is not mandatory to prior perform HIV DNA genotyping 
for clinical decision-making; and (iii) for a reduced ARV number 
regimen, prior HIV DNA genotyping may be useful for clinical 
decision-making. 

Techniques for performing HIV-DNA genotyping 

Virologists validated with a ‘strong’ consensus that, in current 
practice, HIV DNA genotyping has a decreased performance 
(sensitivity, representativeness of viral populations) when the 
DNA quantity is very low. It can be performed indifferently from 
whole blood, mononuclear cells isolated from peripheral blood 
or blood cell pellets, and although performance could be in-
creased by performing in duplicate, performing in duplicate is 
not feasible in clinical practice. 

Concerning HIV DNA genotyping techniques, virologists 
agreed with a ‘strong’ consensus that Sanger or ultra-deep se-
quencing (UDS) could be used. However, there was an absence 
of consensus on the relevance of discussing any viral minority 
population (i.e. variants below 15% to 20% of the viral popula-
tion) detected after using UDS techniques in a multidisciplinary 
meeting in the absence of defined clinically relevant detection 
threshold, according to the current state of knowledge (‘no con-
sensus’; with the exclusion of 1/21 (4.7%) virologists who an-
swered ‘I don’t know’). 

Consideration of APOBEC mutations 

The cytidine deaminases APOBEC3F and 3G enzymes might 
introduce G to A nucleotide mutations that can impair crucial 
enzymatic sites or generate stop codons that reduce the 
amount of replication competent proviruses.33–36 Voters vali-
dated with a ‘strong’ consensus that the detection of the 
M184I mutation in HIV DNA is suggestive of the presence of a 
defective genome in the APOBEC enzyme when associated with 
other evocative mutations (e.g. M41I, M230I on reverse tran-
scriptase) and/or stop codons. They also recognized with a 
‘strong’ consensus that, when resistance mutations attributable 
to APOBEC are present, their significance should be interpreted 
with caution according to the clinical context and therapeutic his-
tory of the patient and should be indicated in the HIV DNA geno-
typing analysis report. 

Reporting of genotyping results 

With a ‘strong’ consensus, virologists and clinicians felt that the 
clinical interpretation of resistance mutations on HIV DNA geno-
typing should be discussed in multidisciplinary meetings. They 
also agreed that the detection via HIV DNA sequencing of new 

Table 1. Characteristics of voters 

Characteristic 
Virologists 

(n = 21) 
Clinicians 
(n = 47)  

Age, median (IQR), years 46 (43–55) 56 (46–60.5) 
Gender, n (%)      

Female 16 (76) 18 (38)  
Male 5 (24) 29 (62) 

Type of practice, n (%)      
Full-time hospital workers 16 (76) 44 (94)  
Part-time hospital workers 2 (10) 3 (6)  
Others 3 (14) — 

Years of experience performing HIV DNA sequencing, median (IQR), years 10 (5–12) — 
Number of HIV DNA genotypes performed per year, median (IQR) 225 (42.5–425) — 
Years of experience in PLWH management, median (IQR), years — 25 (15–31.5) 
Number of PLWH seen per year, median (IQR) — 270 (200–400) 
Experience in HIV care-related activities in the past 5 years, n (%)      

Conference abstract 16 (76) 39 (83)  
Scientific article 16 (76) 35 (74)  
Research project (not including this study) 21 (100) 43 (91)  
Involved in training 17 (81) 38 (81)  
Professional or associate group or member 16 (76) 38 (81)  
Speaker at scientific events 11 (52) 32 (68)   
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resistance mutations (excluding APOBEC and stop codons), which 
were previously undetected, must be considered for the switch 
decision and subsequent patient follow-up. 

ARV recycling 

Virologists and clinicians agreed with a ‘strong’ consensus that, in 
a patient with an undetectable VL for at least 1 year and with 
documented M184V substitution on the current DNA genotype 
and/or on an RNA genotype performed within the last 5 years, 
the use of a second-generation integrase strand transfer inhibitor 
(InSTI) + XTC (lamivudine or emtricitabine) + 1 NRTI combination 
is at low risk of virological failure over time. Virologists validated 
with a ‘strong’ consensus that, under the same conditions, the 
use of a second-generation InSTI + XTC combination may present 
a risk of virological failure over time. However, clinicians remained 
divided on this possible virological risk and their vote did not 
reach a consensus (‘no consensus’, no clinicians answered ‘I 
don't know’). 

With a ‘strong’ consensus, virologists and clinicians validated 
that the use/recycling of NNRTIs, if resistance to this class was 
detected in HIV-DNA and/or in previous historical genotypes, is 
associated with a greater risk of virological failure, independently 
of the duration of undetectable VL, particularly in drug-reduction 
strategies using this ARV class. 

Availability of HIV DNA genotyping tests and time to report results 

With a ‘strong’ consensus, virologists and clinicians felt that 
genotypic HIV DNA testing should be accessible in clinical prac-
tice to all clinicians managing PLWH, and that results from these 
tests should be available within 30 days. 

Discussion 
This consensus research, using the DELPHI method, aimed at har-
monizing HIV DNA sequencing practices. 

All five assertions on clinical situations for the use of HIV DNA 
genotyping developed by the SC were validated with a ‘strong’ 
consensus by the voters. Although HIV DNA sequencing is not 
routinely recommended2 and does not systematically reveal 
the same results as those previously detected by cumulative 
plasma RNA genotyping in virologically controlled patients,4,5 it 
is useful to perform in several clinical circumstances. This is the 
case when historical HIV RNA resistance data are insufficient 
and/or incomplete, or when the VL is too low to proceed with 
HIV RNA sequencing. A recent study—based on a very large 
genotypic database in France—describing the prevalence of 
genotypic baseline risk factors for some long-acting regimen fail-
ures among ARV-naive patients showed that 10.1% of patients 
displayed one baseline virological risk factor for virological fail-
ure.37 These findings emphasize the need to check the genotypic 
resistance profile prior to initiating a long-acting regimen to limit 
the potential risk of virological failure and the emergence of 
resistance. 

However, in the case of a virologically suppressed patient, in 
the event of a decision to reduce or simplify sequential treatment 
(4 days or 5 days out of 7) without changing the regimen, there 
was a ‘strong’ consensus that prior genotyping of HIV DNA is 
not essential to clinical decision-making, even in the absence of 18
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usable or sufficiently informative RNA data. This matches litera-
ture findings showing that triple combination therapy of a 
second-generation InSTI + XTC + 1 NRTI administered every 4 or 
5 days maintains control of HIV replication in virologically 
suppressed PLWH while reducing cumulative exposure to 
ARV.38,39 

There was a ‘strong’ consensus from virologist voters that HIV 
DNA sequencing should be performed when the viral quantity is 
sufficiently high (since the quantity of HIV DNA influences the 
quality of the results obtained), that it can be used from different 
blood sample matrix, indifferently by Sanger or UDS, and that du-
plicates increase test performance (although this cannot be used 
in current clinical practice). Nevertheless, knowing that HIV-DNA 
genotyping underestimates resistance detection due to a phe-
nomenon of dilution of resistant species in the reservoir regard-
less of the sequencing method used, UDS methods might 
improve resistance detection in HIV-DNA due to their greater 
sensitivity.40–42 Virologists were unable to reach a consensus on 
the fact that, given the current state of knowledge, it may be 
worthwhile reporting any minority viral population detected for 
discussion in a multidisciplinary discussion. They also didn’t sup-
port the idea that it might be useful to report any minority viral 
population detected for multidisciplinary discussion in the cur-
rent context of an undefined detection threshold for UDS 
techniques. 

Although the 1% threshold for UDS techniques was found to 
be close to the sensitivity obtained in historical HIV RNA resist-
ance tests,41 it was difficult for the SC to generate a statement 
for voting with such a detection threshold. This is due to the vari-
ability of this threshold depending on the UDS technique used, 
and the lack of solid evidence on the impact of a minority variant 
as low as 1% on virological failure for newer ARVs with a high bar-
rier to resistance. Considering that UDS on HIV-DNA is now afford-
able in clinical practice and may become the potential new gold 
standard in the future, the definition of a technical cut-off to war-
rant enough sequencing accuracy and a clinical cut-off to estab-
lish the clinical relevance of minority variants on treatment 
switch in virologically suppressed patients are still unmet needs. 
So further research into these thresholds for both RNA- and 
DNA-based techniques is warranted. 

As shown in the literature,43,44 the detection of the M184I mu-
tation in HIV DNA suggests the presence of a defective genome 
due to the APOBEC enzyme when associated with other suggest-
ive mutations (see Table S3 for the list of mutations)36 and/or 
stop codons, and a ‘strong’ consensus was reached on this state-
ment. The presence of M184I mutation can impair the activity of 
XTC and possibly some nucleoside reverse transcriptase trans-
location inhibitors (NRTTIs). These mutations should be consid-
ered possible artefacts if they occur at the same threshold at 
which multiple signature APOBEC mutations are also present.45 

When resistance mutations attributable to APOBEC are detected, 
it is recommended that their significance should be interpreted 
with caution37 and should be indicated in the HIV DNA genotyp-
ing analysis. 

The HAS already recommends that the interpretation of re-
sults from a DNA-based genotypic resistance test requires con-
sultation between clinician and virologist.46 In this context, a 
‘strong’ consensus was reached on the need to discuss clinical in-
terpretation of resistance mutations obtained by HIV DNA 

genotyping at multidisciplinary discussions. This was also the 
case regarding clinical decisions about switching ART and patient 
follow-up in newly detected resistance mutations. 

The question of how resistance mutations are ‘archived’ over 
time remains important for the potential reuse of specific ARVs. A 
recent study investigated the kinetics of the M184V mutation in 
proviral HIV DNA in long-term virologically suppressed patients.47 

The authors showed significant progressive clearance of the 
M184V mutation in proviral HIV DNA over the 5 years of the study. 
In the presence of a detected M184V substitution over the past 
5 years, the SC looked for consensus statements on ARV recycling 
practices. In this context, the SC proposed statements on ARV re-
cycling practices in the event of the presence of an M184V substi-
tution detected within the last 5 years. 

Regardless of the finding of an M184V mutation in the DNA 
genotype and clearance kinetics of the mutation, it has been ob-
served that, in patients virologically suppressed for at least 
1 year, the use of a second-generation InSTI + XTC + 1 NRTI regi-
men presents a low risk of virological failure over time.48 The vo-
ters ‘strongly’ endorsed this statement. However, when a M184V 
mutation has been documented over the past 5 years in a viro-
logically suppressed patient, the virologist voters ‘strongly’ 
agreed that the use of a second-generation InSTI + XTC regimen 
could present a risk of virological failure over time, as described in 
some literature.49 

For documented NNRTI mutations, there was a ‘strong’ con-
sensus that the recycling of this ARV class is associated with an 
increased risk of virological failure, irrespective of the duration 
of viral suppression, particularly in drug reduction strategies 
and long-acting regimens using this ARV class.50 

Since HIV DNA sequencing adds an important contribution to 
many clinical situations and patient follow-up,2 there was a 
‘strong’ consensus that it should be accessible to all practitioners. 
Also, that its results should be received within 1 month. The lit-
erature rarely provides such an indication of time in which to re-
port results but, with current HIV DNA sequencing methods being 
faster than before, this timeframe seems reasonable.51 

The Delphi method is known as a structured procedure, which 
enables many experts to be consulted individually and anonym-
ously on a specific subject while guaranteeing free expression of 
each voter. However, this approach has some limitations asso-
ciated with voters’ profiles, statement elaboration and criteria 
considered to achieve a consensus.52 Our research sought to limit 
these potential biases as far as possible to ensure maximum ob-
jectivity. Although voters were recruited only in France, they were 
selected on objective criteria based on their experience and ex-
pertise in HIV care and HIV virology. These criteria yielded a voter 
sample with reassuring characteristics: a median of 10 years’ ex-
perience performing HIV DNA sequencing in the virologists’ group 
and a median of 25 years’ experience in PLWH management in 
the clinicians’ group. As far as the SC statements are concerned, 
a literature review made it possible to identify key questions 
raised in clinical practice and propose precisely worded state-
ments. In terms of the threshold used to reach consensus, our 
study was based on a rigorous two-criteria approach. This strict 
and demanding definition lends a high degree of credibility to 
our results. To ensure the virologist panel represented the whole 
of France territory, the SC supported identification of some virol-
ogists. Finally, our research was conducted with a continuous and  
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complete separation between voters who voted anonymously 
and SC members who neither participated in the vote nor inter-
acted directly with voters. The constraint inherent in this separ-
ation was the absence of direct exchanges between voters and 
SC members: such exchanges could have been useful when revis-
ing statements for voting Round #2. Furthermore, like all 
Delphi-type consensus, the findings represent good practices 
for virologists and clinicians who remain masters of their own 
practice and must adapt findings to individual patient 
circumstances. 

In conclusion, in this consensus research using the Delphi 
method, 18/20 (90%) statements achieved a consensus. Only 
two assertions did not reach consensus. Virologist voters re-
mained divided on the value of discussing any minority popula-
tion detected at a multidisciplinary meeting, and the clinician 
voters remained divided on the possible virological risk of using 
a combination of a second-generation InSTI + XTC in HIV sup-
pressed patients of more than 1 year in the presence of a docu-
mented M184V mutation of less than 5 years. 

Our consensus findings constitute a solid basis for implemen-
tation and homogenization of practice regarding the use of DNA 
HIV sequencing, its performance, and its reporting, particularly 
when needing to reduce the number of ARV agents and when 
using some long-acting regimens. 
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